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LOINOI PAU

Gido trinh K7 rthudt lank duge bién soan thanh 2 tap :
Tap 1 : Kf thuat lanh oo sef
Tap 2 : Ki thudr lank tng dung

Nai dung cia tap 1 han ché trong khuon khd cdc ki€n thic co ban vé ki
thudl lanh nhu : Cic ph;.mfn,g phédp 1am lanh nhin tao, méi chal lanh, chat tai
lauh, vt fiéu lanh, cdc thi€l bi v chu irinh mdy lanh nén hoi, méy lanh hép
thu, mdy lanh ¢jccto, may lanh nén khi, cdc thift bj t dong va nr dang hed
hé théng lanrh. |

Tip 2 gidi thidu vé cic So d6 hé thdng lanh vdi céc thi€t b chinh, phu
tromy thue (€, cdc 18 hop lanh cu thé, cdc dng dung cha yéu trong cde nganh
kinh t& nhir thie phém (kho lanb, buéng lanh, mdy lanh thuong nghiép, bé
kem, dd, mdy lanh dong thuc phdm, th lanh gia dinh), lanh rong cong
nghiép ruou, bia, didu hod khéng khi, bom nhiét, huit 4m, mdy lanh trén cdc
phuong tién van 1di, cic phuong phép tinh todn, thigt k&, lap dat van hanb,
bao duing va sita chira.

Cudn sdch nhdm trang bi cho sinh vien nganh Nhiét — Lanh nhing ki€én
thifc co ban cin thi€t ing dung trong thuc €. Tuy nhién sdch ciing rat b ich
cho cac ¢dn b, K1 su, cOng nhin cac nganh li¢én gouan dang stt dung lanh
mudn d1 sdu, tim hidu va wf bbi duding vé kI thuit lanh. Phin cong hién soan
tip 1 :

PGS Pham Vin Tuy : Chuong 7, 8, 12, 14,

PGS Nguyén Diic Lo : cde chuong con lai.

Trong nhimg ném qua, ki thust lanh d3 ¢6 nhing thay d8i quan trong
trén thé gidi va ca o Vier Nam. M chit lanh fredn bi ciim, cic nhi khea
hoc dang tim ki€m cédc chat thay the® mét. Ki thuat lanh & Viét Nam thyc su

di di sau vao hdv b€l cac nginh kinh' 1€ dang phdl trifn 4t nhanh. Lin nay
tii ban lai cufin "K7 thuit lanb co &, chiing 16 di bé sung, chinh Ii lai



cuén sich cho phd hgp vwdi tink hinh mi, dac bi¢r phdn mdi chdt lanh mdi
va cic bang biéu mdi trong phan phu lyc d& phuc vi cho viégce tinh rodn chu
trinh lanh nén hoi. Bac biét trong l4n tdi ban nhy ching 161 ¢& thém mue tr
theo vin chif ¢4l d€ tién tra cifu nhanh theo tit muc bé trf sau phin phu luc.

Ching toi chan thinh cim on Viégn KHCN Nhiét lanh, Truémg Bai hoe
Bach khoa Hi N&i, Nha xuflt bin Gido duc d3 gidp d& hohn thanh cudn sich.
Chiing 16i cim un cdc déng nghiép da gép nhiing y kién bé ich cho dé cuong
vi noi dung cudn sdch.

Cudn sich chac chan khong trdnh khoi thigu sét, ching t6i mong nhan
duoc § kign ddng gap cha ban doc. Cic § kifn xin giti v¢ Nha xuit ban
Gidoe duc hode tic gid, Vién Nhiét lanh Truémg Pai hoe Bdich khoa Ha Nai
Tel. 047165860, Mob. 0964113505, Email. Loidhbk@yahoo.com. Ching
rai tean lrong cim on ban doc gép ¥ nham hodn thién cuén sach.
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Chuang 1

LICH SU PHAT TRIEN VA Y NGHIA KINH TE
CUA Ki THUAT LANH

1.1, LICH SU PIIAT TRIEN CUA KI THUAT LANH

Con ngudi di bt Fam lanh va st dung lenh tir céch day rit ]ﬂu Nginh khio cd hoo
dd ph:t hién ra nhing hang dang ¢ mach nude ngdm nhiét do thdp chay qua dong d&
chira thue phim vi [uang thee kheang tir 5000 ndm trnde.

Cac tranh v& trén tuémyg mong cac kim wr thap Ad Cap cdch day khuang 2500 nam da
mé ta cinh nd & qual cdc binh gom 16p cho nude bay hoi lam mdt khdng khi. (%ich day
2000 nédm ngudi An B6 va Trung Qude da hi€t trdn mudi vao nude hoae nude Ja e e
nhiét d9 thap hon.

Nhunyg k7 thudt lanh hién dai bit ddu phai ké ur khi gida su Black (im ra nhiér dn
hod hoi v nhiét 4n néng chiy vio ndm 1761 » 1764, Con ngudri di biér idm lanh bing
cich chobay hei chil 1ong & dp suit thip.

Tiép theo phdt hién quan trong 46, Clouet va Monge 14n Jdu 1ién hod 1dng dugce khi
50 vio nam 1780 Ty 1781 Cavallo bat ddn nghién ciu hign urong bay hot mt cich cé
hiz thidng.

The ki 19 I4 thoi ki phdt trién manh m& cba kI thuat lanh. Nidm 1823 Faraday bat
ditu cong bé nhitng cang trinh vé hod long khi 80,, H,8, CO,, N,O, C,11,, NH, vd HC,
Dén 1843, éni di hod 16ng duge hdu hét cde luai khi ké ci étylen, nhamg vén phai bé
tay trude cdc khi 04, N,, CH,. O, NO vA H,. Ngudi ta choe rang ching 1 cdc khi
khong hod 1omy duge va lién luén chi ¥ the khi nén goi 13 cdc khi “vinh cim —
permenant™, 1§ do 14 vi Natlerev (Ao} dd nén ching téi mdt dp Tre cue 1on 3600 atm ma
vin khémg lod Ionyg duge ching. Mi téi 1869, Andrew (Anh) gidi thich duge diém 16i
han coa khi hod tong va nhiy 46 Caillelet ¥ Pictet (Phip) hod long duge khi "vinh cim”
Q5 v Na nam 1877, Dewar (Anh) hod long H, nam 12898, Linde (Inic) hod long O, va
N, va tich bang chimg cat, K.Onnes (Ha Lan) hod 16ng durge Heli.

Nam 1834, J.Perkins {Anh) di dang ki bing phdt minh ddu tién v& may tanh uén hei
vt day Ju cde thidt ki nhu mét mdy lanh nén hoi hign dai gém ¢é mdy nén, dan ngumg
fu, dan hay hei vi van tiét lua (h.1). DEn cudi the ¥ 19, nhir c6 mat loat cdi Lich cOa



Linde (Enic) v&i viéce sir dung amomniiac Jhm moi chit lanh cho mdy lanh nén hoi, viéc
ché& tan vi st Jung mdy lanh nén hai mdi thuc sir phat trién réng rdi trong hdu hel céc
ngpanh kinh t& quéc din.
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Hinh 1.1 : ¥an han phil mink cia J Perkins.

Miy lanh hdp thu dau tién do Leslic (Phdp) dwa ra vao nam 1810 1a may lanh hap
thu chu ki viri eap moi chdl H,O/11,50,. Den giita thé ki 19, nod duge phét trién mér
céch rdm rg ohd KT su (i ba Carré (Phdp) vidi hang loat bang phil minh vé miy lanh hip
thu chu ki v ligén tue vdi ede cap mor chdl khiic nhau,

Mdy lanh hdp thy khuéch tdn hodn todn khong c6 chi tift chuyén ding duge
Gepperl (Buiic) dang ki bang phat winh nédm 1899 vi duoc Platen va Munters (Thuy
Dien) hean thién vio nam 1922 duge nhidu nudce tren the gidgi sin xuat ché tao hing loat
v nd van cd vi 1ri quan trong cho d&8n ngdy nay.

May lanh nén khi ddu tign de bdc 57 nguii MV Gorrie che tao. Dua vao cdc kél qua
nghién ciu coa cdc nha H thuyét, bic sT Gorrie Ja (thié k€ ch tao thanh céng mdy lanh
nén khi ding 98 diéu (i¢1 khong khi cho tram xd chira hénh s4t cao clia dng. Nhix thanh
tich dac biél ndy ma ong va tram x4 cha éng urd thimh ndi 1iéng the gidi.

May lanh ejecre hoi nude ddu tien do Leiblanc ch€ tao nam 1910, Day 1a mét su
Kign ed ¥ nglifa rdl trong dai vi mdy lanh gjects hai nde rat dom gidn, Nang luany tién
131 cho néd lai 14 nhiét ning da dd <6 thd tin dung duge cde ngudn nang luong phé thai
dé 1am lanh. _

Mt sy kién quan trong nita cila lich sir phdt trién ki thudt lanh 13 viée sdn xudt va
ing dung cde fredn & Mi vao niam 1930. Freén thuc chét 14 cdc chdt hiu co
hydracacbua no hvac chua no nhu métan (CH,), &tan (CH)... duge thay thé mét phin
hoiic 1uan bd cdc nguyén tlr hydrd bing cic nguyén tr ghe halogen nhu clo (1), flo (F)
hoac brom (Br). Cdc chat nay duge san xudt & xuimg Dupenl Kinetic Chemical Inc v&i
il tén thuang mai 14 [redn. Day 1a nhiing moi chat lanh cf ahiéu tinh chat quy biu nhie
khing chiy, khéng né, khong ddc hai, phin hgp vii chu trinh lam vige cha mdy lanh nén
hoi do 46 né da gop phén tich cue vao viée thic ddy kT thut lanh phit trién, nhat & ki
thuar diu 1i¢1 klong khi.



Ngay nay, ki thuit lanh hién dai di ti€n nhing budc rdt xa, ¢d trinb do khea hoc ki
thudt ngang véi cdc nganh kI thuat 1ién tién khic. Pham vi nhiét dp cha k7 thuiy lanh
ngly nay dugc o rong rat nhidu. Ngudi ta dang tién ddn dé€n nhiet dé khong tuyat d6i.
Phia nhi¢t d¢ cao cia thidt bi ngung tu, nhiét do cé thé dat wen 100°C ding cho véc
muc dich cia borm nhiét nhu swéd 4m, chudn bi nwede néng, sdy v.v... Day 13 dng dung
clla burn nhigt gép phin thu héi nhi@t thai, ti€s kiem nang lugng so cdp.

Cang suiit lanh cla cdc td hop mdy lanh ciing dinge md réng : tit nhitng may lanh st
dyng trong phong thi nghiém chi cé cOng sudt chimg vii mW 4€n céc 1 hop cd cdng
sudt himg trigéu W & ¢ée trung tam diéu tigt khong khi.

Higu sudt m4dy ting 1én ding ké, chi phi val ¢ v3 chi phi ning lugng cho mér don vi
lanh giam xudng o rét Tudi the vA do tin cdy ting l&n. Mifc 46 nr dong hod cia cdc hé
théng lanh vi may lanh 1Ang 1&n rd@ rét. Nhifog thi€l bi lanh tu dong hoin toan bing dién
ts va vi dién th dang ddn ddn thay the€ cdc thit bi thao tdc bang tay.

1.2, Y NGHIiA KINH TE CUA Ki THUAT LANH

1.2.1. Ung dung lanh trong bde quin thuc phim

Linh vite mg dung quan trong nhét cila ki thuat lanh 13 bae quan thue phdm. Theo
midt 20 théng ké thi khoang 80% cong sudt lanh dirge sit dung trong eéng nghiép bao
quan thue phdm. Thyc phdm nhu cdc taai ran, qua, thit, cd, sifa... 14 nhimg thic an dé bi
&i thiu do vi khudn gy ra. Nirde ta 13 mot nude nhiet déi cé thoi tigt néng va 4m nén
qud trinth &i thiu thye phdm xdy ra cing nhanh. ‘

Muon 1am nging tré hode lam cham qud irinh 6i thiu, phirorrg phdp ¢6 higu qua va kinh
t& nhat 13 hao quan lanh. Gia sir sita 35°C b mat mém vi khodn thi chi 6 giér sau s¢ mdm vi
khodn di ting 1én 600 14n, sira chi ¢ thé bio quan trong vdng mot ngay. O nhiét d& 15°C
ta £6 thé bio quan sita duge khodng 3 ngdy va néu & 5YC thivi gian bac guin cod thé dugc
hon 4 nghy va dén ngay thit 4 ciing chi ¢6 khedng 4.5 mim vi khuan.

Qud trinh i thiu & céc loai thue phdm khéc ciing pén nhu viy. Theo kinh nghiem
* thi thii gian bao quin 12 mét ham mi cia phigt dé. Sau day (b théi gian bdo quin ciia
mit 53 thye phdm phy thude v nhigtl 4o,

S& ngiy bao guan phu thude vao nhi¢r do bio quén :

=-30°C -20°C —10°C +0°C 10°C 20°C
C4 230 110 2} 15 T 3
Thit bo 2300 1004 100} 3G 16 8
Gia cdm 800 230 70 7 5 2




Thyc ra, théi pian bao quin con phy thuéc vie nhidu yéu t8 nhir 36 dm, phuong
phdp baa gdi, thanh phin khong khi noi bdo qudn..., nhimg nhiél d6 déng vai tréd quan
trong ohdt, :

Nghy nay vong nghigp thue phdm nhu ché bign thit ed rau qud, cong nghigp danh
bit hai sdn dii nghy wrén bign khang thé phat trién n&u khong cé s hé g tich cuc cla
Ki thudt lanh. Cic kho lanh bac quéin, cde khe {anh ch& bign ph4o phéi, cdc miy lanh
threng niphiép dén cdc th lanh gia dink ; cdc nh3 mady sin xud} nuéc 44, may lanh iap
i1 lrén iy thuy vi cdc phuong tién var tai, cic mady lanh déng nharnh thuc pham khang
con xa la v chiing ta ; k€ ca cdc nganh céng nghidp rugu bia, banh, keo, kem, nudc
udng, cong nghiép sifa, nude hoa gua, cdng nghiép san Xuit aga — apa,

1.2.2. 854y thang hua

Vat sdy duoc 1am lanh dong xudng --20°C va dugc sy bing cich hiit chian khéng
nén sfy lhang hoa i mét phueng phap sdy hién dai hdu nhye khong 1am gidm chat lugng
cia vat sdy. Nude duoc mit rx gdn nhu hoin (odn va sin phéim 1ri thanh dang hit, bio
quarn va van chuydn dé dang. Gid thinh sy thing hoa cac de dé ngudi ta chi dng dung
vho nhimg san phdm quy v higm nhu nhitng dugc ligu tir hoa, cdy, qud,... nhitng sin
phim v duge dé bién ddi chat lugng do tic ddng cla nhiét 46 nha mau, cic loai thube
litm, hofic mon hodc trong cong nghé nudi cdy vi khudn...

1.2,3. Ung dung lanh trong cong nghiép hoi chat

Nhitng tmg dung quan treng nhit trong cong nghiép hod chit 1a su hod léng khi hao
adm hod long cde chit khi 14 sdn phdm clha cong nghigp hod hoe nha clo, ambnidc,
ciacbonic. sunfure, c]nhydi'ic, cde Ioai khi dot, cic Joai khi sinh hoc...

IToa Jong vi tich khi tif cdac thanh phiin cha khong khi la npanh cong nghigp co ¥
nghia r&l to 16n da; vdi ngank luyén ki, ché€ tac may vi cde nganh kinh 1€ khac kd ca y
hoe vi sinh hoe, Oxy va nito duge sir dung o rhidu Tinh vae khie nhau nhu hin, cit kim
loai, sdn xudl phan dam, lam chat thi lanh... Cic loai khi tro nhu héli va agon... dirge s
dung treng nghign ciu v i, trong céng nghiép hod chit va san xuit béng dén.

Vige sdn xudl vili, 501, to, cao su nhdn tao, phim anh ddi héi sy bd toy tich cuc cila
K1 thuit lanh trong quy trinh cong nghé. Thi du, trong quy winh san xvit wr nhén taa,
ngusi ta phii 1am lanh b€ quay to xudng nhiét 46 thip ding yeu cfu cong nghe thi chat
lrgmg to midh dam bao.

Can su va cde loai chdt déo khi ha nhidt 4o xuding di thip ching s& trd nén giom vi
dé vii nhy thuy tinh. Nh¢ dae tinh nay ngedi ta cd thé ché 1.0 bot can su min. Khi hoa
tran v4i hot sat 3¢ tao cao su tii tinh hoace hoa tron v4i phu sia pac dié, ¢ thd dat duge
da ddng diéu rit cao.



Cdc phan tng hod hoc trong céng nghidp hod hoc cing phu thuge rit nhidu vae
nhiet dg. Nhér c6 K7 thuat lanh ngudi ta cé thé chi dong didu khign duoc t6c 30 cdc phan
fng hod hoc.

1.2.4. Ung dung tanh trong diéu tiét khing khi

Mot linh vire dng dung quan trong coa ki thudt lanh 13 didu iét khong khi. Ngay
nay ngudi ta khang thé tach i ki thuat didu tiét khong khi vai cic nginh nbhy co khi
chinh xdc, ki thuae dig&n tf va vi dién 1, ki thudt phim anb, mdy tioh dign nr, k7 thod
quang hec... '

Bé dim bao chédt lvong cao cba ¢dc sdn phdm, dé dim bio cic mdy mac, thiél bi
1am vide binh thuding cdn cd nhing yéu cdu nghiém ngat vd cdc diéu kien vi thong 56
cia khong khi nhu : thanh phdn, d& 4m, nhiét dé, d4 chura bui vi cdc loai hod chit doc
hai... K7 thudt lanh vi dac biét 1a bom nhidt o6 thé gitip ta khéng ché cde y2a cdu do.

Fridu i€t khong khi ciing déng vai tré quan trong trong cdc nganh céng nghigp
nh¢ nhim dam bao chit lugng san phim ohu cong nghidp d&t, vii, soi, thudce 14. Vi du :
& mor nha mdy thade 14, néu 46 4m qud thdp khi quin, soi thudc s& bi r&i va dieu
thudic bi rong, nguge lai néu d¢ 4m qud cao 1hi didu thudc s& qua chat, khéng chay va
dé bi mée...

O cdc nude tign tign, cic chuéng trai chin nnéi cha cong nghidp san xuit thit sita
dugc didu tidt khong khi 3€ c6 thé dat duoc 8 46 ting trong cao nhit, vi gia siic va gia
vam cdn ¢6 khodng nhiét do va d6 im thich hgp dé ting trong vi phét trién. Ngoi
khodang nhiét d§ v d¢ 4m d6, qua trinh phél trién vh tahg trong gidm xudng, va néu
vugt qua gidi han nhat dinh ching ¢4 (hé bi sd1 ¢in hojc bénh w4l

Mt trong anhig ndi dung néng cao doi séng con ngudi Li tao cho con ngudi didu
kign khi hiu thich hop dé séing va lao dong. Didu tigt khong khi cong nghi¢p va dan
dung di trd thinh quean thude véi nhing nguid dan & cdc nude phat tridn. Nhidr do, do
4m vi cdc théng sé khéng khi quanh nam trong phéng hoan toin phit hop véi co thé con
ngudi. Cling chinh & diéu kién dé, con ngudi cé khd nang lac déng sing tic cac nhdt,

1.2.5. Siéu din

Mot iing dung quan trong cha k7 thuat lanh 12 dng dung hién tuemg sién din dé tao
ra cdc nam chim cuc manh trong cdc méy gia t8c & cdc nhi may dién nguyén tir, nhiét
hach, lrong cdc phong thi nghigm nguyén tr, cac dém tir cho cdc tiu hod cao tdc.

Nam 1911, nha vat li Bd Lan O.Kamerlingh phdl hién ra ring, khi giam dén mol
nhidl do rdt \bip nie 46, dién tn¥ bién mal, Kim Joai trd thaoh situ din. Nhigt d¢ khi



dién ted bidn mat goi 1A nhigt d& nhdy. Do nhidt 46 nhay thudng rdt thdp, thi du d6i vél
chi [a 72K, thuimg 14 & khoang nhigt 48 sai & heli (4K) nén vice dng dung ril han ché
vi héli ldng rét dat. '

Dé cé thé (tng dung rong rii sidu din trong cong nghigp phai fim dugc cdc chét siéu
ddn & nhiét d& cao, rén nhiét dg s6i cha nito [dng (—196°C), nhigt dé rhiing hoa cfia
nude dd (—78,5'C) hodic cao hon nita, Nhiet 49 sieu din cing gin nhiét dé moi trémg,
chi phi dé lam lanh day din cAng gidm.

Nam 1964, V Litle (Mi) vA Ginshua (Mga) 43 dua ra nhitng co ch€ mdi vé& sidu din
& nhidt din cao.

Thdng 2 = 1987, hai nha bic hoc O Irvdng Alabama {Mi) d& m& ra buée Aot phé, fim
ra chit sigu din & ~180°C. Sau dé, CW. Chu & 'lruimg" Houston (M1} tim ra chil sidn
déin & —i75°C.

Gian dAy, & Hungari , céc nha bic hae di ché tao duge chat sicu din & —100°C va &
Nga nguiv ta cong bd mot mau gom co nhist 48 sign diin & ~23°C.

Nhifng thanh twu vita qua di lam cho nhimg ude mo vé cic duimg diy i dién
khdng hao hut dign ning, cdc nam cham cwc manh, cdc thu hod cao 18¢c trén d&m tix sip
tef thanh hién thire.

1.2.6. Sinh hoc cryd .

Ki thudt lanh, nghy cing ddéng vai trd guan trong trong nong, 1am nghidp, sinh hoc,
vi sinh... K1 thuat lanh tham &, can goi 12 ki thudt cryd (=80°C dén —196°C) 43 hd trg
dic Iy cho vige lai tao gidng, bio quan tinh déng, gay dot bién hodc cho cdc qud trinh
xir Ii trong coHng nghé sioh hec.

Nhér ki thuar cry®d mia mét con bd duc ¢b thé phai giéng cho hang van bd cdi, ngay
cd 5au khi ba duc d& chét hing chi,lc nam.

{J M1 hign nay 6 khodng hai chuc bénh nhan duoc udp "séng”, & nhiet dé rit thap.
Hgy bi cic loai bénh y hoe higén nay chuta chita duge. Ngudi ta s& lam cho ho sdng lai kha
tim duyge ligu phdp didu ori thich hop. N&u thaah cong, con ngudi cb thé ngimg cuac
séng mot thér gian nhal dinh.

Thuc t&, sink hoc cryd ngay nay di trd thanh mot moén khoa hoc diy hip din va
li tha,

1.2.7. Ung dung trong kI thuit do va &ir déng

ﬁ\.p sudt bay hai cha mot chat 1ong luén luén phu thudc vao nhidt d6. Khi dp suéi
tang, nhigl do tang va khi 4p sudt giam nhiét d6 giam.

1



Higu ing nhigt dién ndi 1én si liér quan giita nhist d6 va cudng 44 dong didn cla
hai diy dn khde tinh. Khi cho mot dong dién chay qua mdt day din gém hai day khdc
tinh {cap nhiét di2n) mée d4u ndi s& nong 1én v ddu kia lanh di.

Ung dyng nhimg quan hé trén ngirén ta o6 thé 1ae ra cdc dung cu do dac nhiét 46, 4p
sudt hoie cic dung cu tr dong diéu chinh, bao vé trang ki thuat do va tr ding.

1.2.8. Ung dung trong thé duc thé thae

Trong thé duc, thé thao hi¢n dai, nho <o kI thudt lanh ngudi ta c6 thd 1ao ra céc sin
trvot bang, cdc dudmg dua lrugt bang va truot tuydt nhan 1ao che cdc van Jdonyg vién
luyén tip hoac cho cdc dai hai thé thao ngay ca khi nhiét dé khong khi cdn rit can.
Trong modt cung the thaa, npudi ta ¢b thé sit dung mdy lanh gidi quy£t hai nho cdo déng
th&i vé nong va lanh. Thi du nang sult larth cita mdy ding d€ duy 11i sin truct bang con
nang sudl nhiét 14y ra tir din ngung cé (he ding &€ sudi &m bé boi, dun nirde néng tém
rita lrong mila dong vov.,

1.2.9. Mit si ing dung khic

Trong nganh hang khdog va du hinh vil tro, mdy bay hodc con thu vil tru phai lam
viée tronyg rél nhiéu didu kign khic nhav. Nhiét do bén ngodi co lic tang len hing
ngan d¢ nhing ¢6 lic ha xu8ng dudi —100°C. K1 thuat lanh khi dé gitip cic nha khoa
hoc kigm fea xem mdy bay hodc con thu v tm cé lam vige duge Lrong cac didu kién
trong tu.

Trong khai thic md, hdm 15 eang sau, nhiét &8 cing cao vi d6¢ &m cng 16n vi trung
binh ci khoan sau xuéng d4r 30 mél, nhiét 44 tang l1én 1°C.

Nhé ¢d ki thudt lanh nguii ta méi c6 thé didu tiét duoe khong khi trong him 18 bie
dam didu kign 1am vigc cha céng nhin. BEj vii 16 x4y dung d céc vang dim 18y, nhs cb
ki thudt lanb lam déng cing d4t udt, mai cé thd xay dumg duge him 15

Cac cong trinh ngdm quan su hoic dan sy cling cb sy hd iy coa ki thuat lanh 48
dim bdo nhiét d6, dd dm va thanb phin khong khi nhu cic hdm ngém, cdec dudng tan
dign ngdm v.v., '

Ngoai ra sinh hoc erys, trong cic phong nghién citu ndng 1am nghiép ngudi ta con
gng dung rong rii phong nhi¢t 4p d€ nghién cdu tao va lai gidng cay téng. Phong nhiét
ip cd kha néog diéu chinh nhigt d¢, &p suft, didu kién dnh sding va khi hau ding theo
chuvng trinh dinh sdn. Tinh chat vit li cda vat chdt phy thude rit chiéu vio nhist da. Tir
nhidy the ki nay con ngudsi 3 khéng ngimg khdm phd nhimng tinh chat 46 A€ cb thé tac
ra dige cong nghé san xudt phil hop. Chinh vi vy, Ki thuét lanh tir kbi ra did da phit
trién nhanh chéng vi ngay cing déng mot vai trd quan lrong trong cong nghé sin xudt,
gia cong, che bién, bao quan va trong nghién ciu khoa hoc.
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1.3. Ki THUAT LANH O VIET NAM

Khi h4u nudc ta néng vh dm, phia nam hidu nhy khéng c6 mnoa dong, her bién dai
trén 3 ngan cay 86, dé la nhitng dido kito thudn boi cho vige phdt trién nganh lanb. Thue
vay. KT thudt lanh ngay cing déng vai trd quan rong treng viée phét rrién kinh t& 6 nudc
ta. Ki thuat lanh 93 tham nhdp vao han 63 ngdnhk kinh &, dic biét vio cde nganh ché
bicu thue phdm, hai san xudt khdu, cong nghiép nhe, di¢u hoa khong khi v.v.. Hang
chie ngan co s& dang st dung thiét bi lanh Ién nhd. Ngoai t& nhap thigl bj lanh cling Ién
hang tram trigu USD mdi nam.

Nhung dic didm ch v&u cOa nganh lanh & nudc ta hign nay 11 qui nhd bé non véu
vi lac hau. Nuée ta méi chi ch€ rao duge cdc loai médy lanh amontfic loai nhd, chua ché
tan dirge cac loal iy nén va thiét bi ¢d lon, cdc loai mdy lanh fredn, cdc thiét bj nr
ddng... Mot dac diém quan trong khic cOa nganh lanh owde ta 1 tan man va phan tan,
khang cé mat eof quan trang ueng chi tri nén khong dugc quan (4m ddu nr va phét trién
mal cach ding muc. Cac don vi s& dung lanh & cée ngianh thudng trang bi ty phil nhicu
khi din tai nhifng thiét hai va lang phi tién v8n v thiét bi ddng ké do cic nguyén nhan
kinh t€ va k1 thult gay ra.

Vi vay vige nghién ¢ 18 chiic vi phit tridn nginh lanh & nuic ta 1a thye s ¢dp
thiét v chac chan né s& mang lai higu quai (o Jdn. '



Chuong 2
CAC PHUONG PHAP LAM LANH NHAN TAO

_Tix 1au, con nguwdi da bict lgi dung thién nhién dé thoi min mét phdn nho clu vé
lanh cia minh. ¢ cde nudic an déi, ngw ta iriv oude di trong cdc him cich nhidt d& sit
dung cho mia he. @ cde mrée nhigt ddi, ngudi cd dai st dung cdc hang dong c6 mach
nude ngdm ohiél do thap dé bio quin thie phdm vi lwong thuc. Tuy nhién nhimg
phuong phdp nay vin dirge coi 13 1am lanh tv nhién, chua phai 1am {anh nhan tao.

Lim lanh nhén 1ac th cde qué trinh lam lanh nhi mét phuong tién hedc thiét bi do
con ngudi tav ra nhy mét s6 phuong phip duce trinh bay sau ddy :

2.1, PHUGNG PHAP BAY HOI KHUECH TAN

Méar thi dy difn bioh cia bay hoi khuéch tdn 13 nude bay hai vio khéng khi. Khi
phun nude lign tuc vao khéog khi khd cé cing nhigt 44, nuée s& bay hai Khuéch tin
vao khong khi va trang thdi khong khi s& bi¢n d6i lheo dudng dang entanpy h = const.
Hinh 2.1 biéu dién qué trinh 1am lanh bing bay hoi khu€ch tén nude vao khong khi kho
trén 46 thi entanpy h - d6 chida hoi x cla khéng khi dm.

h
hi\/
‘ .
t . Hinh 2.1 : D thi h — x ciia khang kh{ 4m.
:‘ : 2 e 100 Dim 1 - Trang théi ban ddv cia Khong khi,

1, - Nhiet dé kho ;

t, = Nhidt d uén ;

L, — Nhigi 48 dong sueong.

Tir di¢m 1 I trang thai ban dde cia khong khi 48n difm 2, dd 4m ting firg,
dén @, =100%. Bing cdch nay ta di thyc hién qué trinb 1m lanh khong khi. Nhiet d6
giam nir t; d€n t,. Nhiét d@ 1; li nhiét d6 doc trén nhiet k&€ kho va t, 14 nhigt d6 doc trén
nhiét Ké ua,

(7 cdc ving ndng va kha co thé sit dyng phuong phdp ndy dé diéu hoa nhigt db. |
{J medre ta, khi hau néng vi im nen khong thé ¢ng dung hiu qua trir mét s6 ngiy
ning gié tay.
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Ung dung khac trong ki thuat lanh 12 may lanh hip thy khu&ch tin. (} dan bay hoi
amndniac long bay hoi khuéch tin vio khi hydra, i chét khi dilng can bang 4p suat cho
- hé théng lanh,

2.2. PHUONG PHAP HOA TRON LANH

Ciéch day 2000 nam, ngudi Trung Qudc va An 6 di bigl lam lanh bang cich hob
trdn mudi vi nudc theo nhitng ti 18 nhat dinh. N&u hod trém 31 gam NaNQ, vit 31 gam
NH,Cl véi 100 gam nuwée & nhidt 46 10°C thi hén hop s& giam nhi¢t dd dén —12°C.
Hoac néu hoa trén 200 gam CaCl, vdi 100 pam nudc di vun, nhist d6 s& gidm vir §°C
xuing —42°C. Hién imng niay ciing xdy ra khi hod trén mudi &n véi nuéc hodc nirde d4
nhirng & mic dé kém hem, Hi¢u dng lanh phu thude ndng dé va nhiét 49 diém cong tinh.

Cho dén diu thé ki 20 < M1 vin con ban cde loai mudi Jam lach. Sau khi sir dung,
hdn hop ding lam phén bén rit tién loi. Ngay nay ngui la vin si dung nude dd mudi
dé uép cf mai ddnh bit khi cdn bioe quin ¢4 ¥ nhict 40 thap hon 0°C. Nhuoe diém chi
y&u cla phuong phdp ndy 12 gid thanh mudi vao vi phdn 1én cdc loai mudi déu ¢a tinh
an mdn manh.

2.3. PRUONG PHAP DAN NG KHI C6 SINH NGOAI CONG

Priy li phuong phdp lam lanh nhan tao quan trong, Cac mdy lanh lam viéc theo
nguyén Ii dan no khi ¢é sinh ngogi comg poi 1a mdy lanh aén khi ¢6 mdy din ni. Pham vi
vng dung rat rdng Ién tir mdy diéu tift khéng khi cho d&n cdc may s dung trong k7 thuat
cryé d€ san xudl nite, dxy long, hod 1éng khéng khi vi tich khi, hod long khi dét...

Nguyén tac l&m viéc e0a mdy lanh nén khi duoc trinh bay wén hinh 2.2,

Am
3 2
‘_
Binth kam mat g
b-—d
My dan May nén =
: &
Pdn Pn
Bufing Lank
b |
L |
1 { ® } 1
&) b -

Hinh 2.2 ;: Nguyén tdc (Am viéc cla may lanh nén khi,
a) S db thigt bi ; b) Chu trinh [anh bidu difn rén 3§ thi T-5.
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May linh nén khi gdm 4 thiét bi chinh : Mdy nén, binb Jam mé1, mdy din no vd
budng lanh. Mai clidl lanh 11 khang khi hoic mot chat khi bat ki, khong bién déi pha
trong chu trinh. Khong khi dugc nén doan nhiét s; = const tr trang thdi 1 dén trang thdi 2.
{1 binh 1am mit, khang khi thai nhiet cho mdi tridng & ap sudt khong d6i d&n trang thai 3,
sal dé duge didn nd doan nhiét s; = const xudng trang thdi 4 ¢d nhiét dé thap v dp suft
thdp. Trong phéng lanh khéng khi thu nhiét cha moi truéng & dp sudl khong ddi va
ndng dén 18n didm 1, khép kin véng tudn hoian. Nhu vay chu trinh médy lanh nén khy
gém 2 qud trinh nén va din nd doan nhiét voi hai yuéd tinh thu v thai nhi¢t déng ap
nhimg khong dang nhiét.

Nhiét dd ¢, dat duoe phu thude vao Ly, dp sult p. p: va sd mii doan nhiét k.

Nang sudt lanh riéng q, va ning sudl nhiét q, duoc xdc dinh bang hiéu nhiét do vé&i
nhiét dung riéng ding dp. Cong cla chu trinh bang dién tich 1-2-3—4 bidu Jién 1rén dé
thi T-s va bing cic quan he todn hoc ta cd th€ xdc dinh duoc he &4 lanh cda chu Lrinh
hiing h¢ sd lanh cla chu trinh Cdcné nguoe chidn. Tuy nhién & chu trinh Cacnd ngrge
chidu nhiét gt 1a khong ddi, trong khi & chu trinh nén khi ¢, tang dén t,.

2.4, PHUONG PHAP TIET LUU KHONG SINH NGOAI CONG
HIEU UNG JOULE - THOMSON

Cé thé din ni khi khéng sinh ngeai cong bing céch tigt hou khi qua cdo co ciu tigt
Luu 1 dp sudt cao py xudng dp sudt thap hem p., kbong 6 rao 461 nhiét véi méi trudng
bén ngodi (hinh 2.3). : '

' Gidd han can bing chdt

® Ca céu tist @

Hish 2.3 ; Tig liu khang sinh naogi cdng cia mot ddng mdi chal.
Co6 thé sit dung phiong trinh can biing nhiét cha dinh lugt nhist déng thii nhét, véi
diéu kién bd qua sy chénh l&ch 44 cao cia 2 didm (1) va (2) :

22
*3I|z+*’12=h2‘h1+&1_ml'

q,, = 0, vi day 12 qud trinh 1i€¢ leu doan nhiér, nhiét lwgng cdp viie qué trinh
bing khong :

{1+ =0, vi khéng sinh ngoai cong ;

[mﬁ - m}*)xz 2= (1,%] téc d¢ dong chiy nhd.
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Nhir viy, qué trinh tiét luu doan nhi@tl khong sinh ngoai cong cé entanpy khéng ddi :
h.,=h,
Qud trinh tiér luu 12 qud trinh khong thusn nghich dign Kinh. Tuy q;, = 0 nhung
cniropy tayg, ap sudl giam do dong chay tao xvdy v ma 5&1 munh.
Nam [825 Joule vh Thomson néu l&n quan hé gida -m thay 4di &p sudt vd nhiél df,‘l
qua qud trinh tiét 1w nbu sau -

) -
dp}h

RN
ii-cp{v T[GT]J

Pt véi khi lf tomg, vi v = RT nén'r[ﬂ] = 'T'E- =V,
3 r
Suy ra ¢ = 0, nhiét da khang thay déi sau tiet luu, D1 v khi thire, xay ra 3 trodng
hop : 1dn hom, bing va nhd hon khéng va duge gt_]ill' 12 hiéu ing Joule — Thomson :
o > Dnhiét dd giam sau GéL luw ; 1
iz — Bnhidt do khéng dai ;
¢ < Unhigl 48 tang sau tigt luw,
Nhé cde phuong trinh trang thai clia khi thaure, ngui ta cb thé xdc dinh duge duimg
cong o = Ochiara hai viing o < Ovi « > Otrén dé thi T-s. Duidmg cong o = 0thudng
" goi l& dudmg chuyén bign va nhit d6 gigi han khi «(T) =0 goi 13 nhigl dp chuyén
hign. Nhigt dé chuyén hién T,, clhia hin hét cde hai vA khi d€u bing 6.75 14n nhigt o 1G]
han. Nhir vay & nhiét dd mai tewdmg, chi trir He v H, con hiu hét cic khf va hai khi tigt
lvu déu cd nhiél 4o gidm, dac bigt khi LE leu hai &m hogde 1éng.
Trong cong nghiép, Linde (Exie) 12 nguin diu tién sl dung higu tng Liél luu ke hop
vii ede thist bi trao ddi nhigt nguge dang d€ hod 1dng kheng khi.
Trong mdy lanh nén hoi, hip thy vA ejeclo, ngudi ta st dyng cdc thigt bi tigt hm don
gian, gon nhe thay cho mdy din nd rit céng kénh phic tap.

2.5. DAN NGO KHI TRONG ONG X0AY

Mam 1933 Ranque (M7) dd md ta vé& mdt hidu dng d3c bidt trong dng xody nhir sau :
Khi cho mot dong khéng khi cé 4p sudl 6 bar & 20°C théi tiép Luyén vii thanh trang ciia
dng, vuong géc vén true dng ¢l 2 mm thi nhidt 46 & thinh éng wang 120 trong khi nhigt d§
U tam dng giam xudng. Khi dal m@l tdm chan, sdt dong thii tiép tuyén co duimg kinh 16
d < < 12mm thl gié lanh s& di qua tdm chéin cdn gié nong di theo huwdng ngrdc lai.
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Hi¢u nhigt do 1&n d&n 70K. Nhiét do phia Iznh dat 1% —12°C, phia néng 161 58°C, dp
sudt sau khi odn nd bang dp sudt khi quyén (hinh 2.4},

P o o o o ol e ol
Nfing 3
NV 3

foxy
e S S o g e

Mitng thé

Hinh 2.4 : 5ng XAy

Hidu ting 6ng xody mdi ddu hap ddn nhidu nhi khos hoc vi nd don gian va day hita
hen nhung dén nay 8ng xody vén kKhong duge img dung i hé 6 lanh qud nho.

2.6. HIEU UNG NHIET PIEN, HIEU UNG PELTIER

Nam 1821 Seebeck (Pitc) da phét hién ra rang trong mHt vong day din kin gém 2
kim foai khdc nhau, néu ddt néng mot ddu ndi va lam lanh déu kia thi xuft hién mor
ding dien trong day din.

Pién nam 1834 Peltier (MT) phat hién ra hién wong nguoc lai 13 néu cho mdt dong
dién mét chidu di qua vong diy din kin gém 2 kim leai khdc nhau thi mot d8u n&i 28
néng lén v ddn kia lanh di.

Higéu itng Pelticr duge goi 1a hieu tmg nhidt dién vi duge aing dung trong da dac
nhigt 6 v ca trong ki thudt lanh. D& dat duge dd chanh nhiét 46 18n nguidi 1a phai sir
dung céc cdp nhigt dién thich hgp gém cdc chdl ban din dac bigt coa bismiit, antimon,
sélen, vi cac phy gia. I :

Hinh 2.5 ma td cdch bd i mit cap nhiet dién. Khi ndi v& dang dign mdr chiéy,
mdl phia & lunh xuéhg vi mot phia nong 1&n.

Hinh 2.5 : Cap nhigt dien,

| — ¥¥4ng thanh phfa néng .

2,3 — Cp kim logi bin déin khic unh ;
4 — Bédng thanh phia lanh ;

5,6 = Cdnh 1dn nhidl

Hi¢u nhiét da ¢6 thé dat dén 60K. May lanh nhiét dign diree sit dung khd rang rii
nhvny ning yuft lai nho (tiy 30 dé€n 100W).
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Uy diém chinh cia ti lanh nhiét dién 13 :
— Khoing gay tiéng 8n, khong cé chi tigt chuyén dong,
— Gon nhe, chic chin, d& mang xdch, khong ¢in meéi chat lanh.
— Chi efin thay 461 chiéu da dign 1a chuyén duge tir th lanh sang 1 néng va ngugc lai.
— Chi cin dién fc quy mat chiéy, tién 1gi cho du lich v néng thén.
Nhung th ciing cé nhiéu nhuee diédm :
- He s& lanh thip, tiéu t6n dién nang ldn.
Gid thanh cao.

- Khang trit Janh v néng duge vi cdc cdp kim loai 12 cdc cdu nhigi idn cén bang
nhanh nhigl d¢ trong va ngodi.

2.7. PHUONG PHAP KHU Tif POAN NHIET

Pay la phuong phip sir dung trong ki thulr cryd dé ha nhiét do cha cde mlu thi
nghiém tir nhiét 49 61 cia hali {3 + 4K) xudng gdn nhi¢e di k'hﬁng tuy déi, khoang
10K, Npuyén tdc 1am vige nhir sau : Nguoi ta st dung mot loal mudi phiém i, & qud
trinh nhidm tir gitta 2 cue tir manh, cic tinh thé duge sip x€p thi e, mudi tod ra mot
lumg nhigt nhét dinh, lugng nhi¢t piy truyén ra ngoli dé bay hai héli léng. Qud trinh
nhiém tr va toa nhiét két thue, tir trudng bj ngdt, mudi bi khit t& doan nhiét, nhiét do
piam dét ngdt va tao ra mdt ndng sudl lanh g, Lap lai cac qud trinh dé nhidu 1in, ngudi

ta c6 thd tao ra nhidr d6 lanh rdl Ihip.
L]
-

2.8. TAN CHAY HOAC THANG HOA VAT RAN

Tan chay va thang hoa vt rén 4€ Jam lanh 1a pheang phdp chuyén pha cia cde chit
tai Janh nhu nude d4 va dd kha. ,

Nude d& khi tan & 0°C thu m&t nhigl lugng 333kI(= 79,5kcal}. N&u cdn nhidt b
thdp hon, phii hoa trdn 44 vun vé mudi 4n hoac mudi CaCl,. Nhist 46 thip nhit cd thé
dat duge vdi nude da mudi 13 -21,2°C & nénp 46 mudi 23% trong nude d4.

Nudc di vi nudc d4 mudi duge st dung rong rdi nhit la trong coéng nghiép ddnh bat
bai sdn vi cdc wu digm ré tién, khéng doe hai va nhiét dn tan chay 1on, nhuge Jdiém li
pay dm uét cho sin phdm bie gquan. Nude mui dd ¢ tinh n mdn cao.

D4 khé 12 cdebanic ¢ dang rin. Khi sir dung, né chuyén ti dang rin sang dang hoi,
khong dé€ lai long nén goi 12 da kho. Ngay nay dd kho ¢ ¥ nghia cang nghigp réng lén,
dic higt ding lam lanh trén phuong tién vin téi. Nhidt 4n thing hoa cha dd kho [a
572,2 klfkg & nhigl d¢ -78,5°C. Khi tAng 1&n dén 0°C nidng suft lanh riéng cla d4 kho
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13 637.3 kl/kg. Pd kho c6 rat nhigu wu didm : khd ré so vdi nita lang, nhiét 4n thing hoa
I, nang suit lanh thé tich 16n, khong lam &m wdt s4n phdm, CO, co kba nang kim him
vi sinh vat phat trién. Nhuge diém la da kho khd dat tidn so v6i nude di.

2.9, BAY HOL CHAT LONG

Qua trinh bay hei chat 1dng baa giir ciing pgée lién vdi gud trinh thu nhiet. Nhigt
lwong cin thiét dé bay hot mol kg chét 1dng goi 1a nhiét 4n bay hei r. Vi nhigt n bay
hoi cla chat 1ong bao gidy elng 16n hon cdt nhidu nhi¢t 4n bod ran nén higu dng lanh
lom hon.

Chat 1ong bay hoi déng vai trd 12 mai chét tanh vh chit tai lank quan trong trong ki
thudt lanh.

Nire ldng duge coi 14 chat i lanh quan t.ru:_mg dac bi¢t trong sinh hoe crvé. Nhidu
truing hop, nite 16ng vita 13 chdt tai lanh vira i chat dé bio quin vi nito 12 loai khi tro
¢ tde dung kim him vdc qud trinh sinh hod trong sin phim bdo quan.

Nito lang s61 & nhiét dé —196°C, Nhiét dn hod hai-200kFkg. N&u tang lén dén nhiét
do 0°C, nite thu thém mot hrong nhidt ciing khodnp 200kJ/kg, nhu vAy nang sudt lanh
rieng q,, ghn bing 400kJ/kyg & nhiét do 0°C.

Cdc ol chit léng cho mdy lanh nén hei, hip thy vi ejecto 18 amaniic. nude, cde
freén déu thuc hi¢n qud trinh thu nhiét & m&i trdng lanh béng qué rinh bay hai & dp
suat thap va nhi¢t do thap, va thai nhigt ra mdi trudng bing qud trinh ngumg tu & 4p suft
cao va nhiét 44 cao, oo
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Chuong 3

MOI CHAT LANH VA CHAT TAI LANH

3.1. MOI CHAT LANH

Mai chat lanh {con goi 13 tae nhan lanh hay ga lanh) 13 chal mai gidi s dung trong
chu trinh nhiét dong nguoc chidu d€ thu nhidt clia mai trudmg ob nhidc Ao thip va thai
nhiér ra m&i trwdng ed nhiét dd cav hon. Mo] chil tudn hodn duge trong hé théng lanh
nhi qud trinh nén. '

(3 may lanh nén hoi, su tha nhiét & mai tnemg o nhidt do thiap ohis qua winh bay
hoi o dp suét thap vd nhidt dd thap, sir thai nhidt cho moi trudmg cb nhigt do cao nhi
qud tinh ngimg W & 4p suft cac vi nhiét d¢ cao, sif tAng Ap sufl via gqud tinh nén hoi
vl gidm dp sult nhir qud trinh & h hode dan nd 1dng.

O mdy lanh nén khi, m6i chat lanh khong thay déi trang thdi, ludn & thé khi.

3.1.1. Yéu ciu ddi voi moi chiit lanh

Do nhimg dic diém cla chu trinh ngueoe, hd théng thiét bi, difu kien van hanh..
méi chil cdn cd nhimng tinh chat hod hoc, vau 1i, nhigt d9ng... thich hep :

1Y Fivehr chedt hodt hou

~ Mgi chdt cin bén vitng v& mat hod hoc trong pham vi dp sudl vh nhidt dd lam
vige, khimp duoc phan huy, khong duge polime hod.

— M6i chat phai tro, khong An mén cde vat litu ché tao mdy, ddu boi urun, dxy trong
khing khi va boi dm.

— An todn, khing d8 chiy vi dé nd.

2 Tink ot {7 hor

— Ap sudlt ngung tu khong duge qui cao, néu &p sudl ngung Iu qud cao, ¢ hén chi
&t yéu cdu 19n, vich thiél bi ddy, d& rd ri mbi ehét.

— Ap suft hay hoi khong dige qui nha, phai 1én hon dp sufdt khi quyén d€ hé thdng
khing bi chdn khong, d& rd [ot khdng khi vao hé thdng.

— Nhiét 46 déng dic pha: thip hon nhigt dé bay hoi ohidu, va nhiét dd w31 han phii
cao hon nhigl d ngung tu nhidu,
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— Nhiét an hod hoi v = h" - h' vh nhiét dung rigng c cha mai chit 1éng cing lén
cing tdt, tuy nhign ching khong déng vai trd quan trong trong vige ddnh gid chit lvong
moi chat lanh. Nhiét 4n hod hai cang lén, tugng méi chat tdn hoan trong hé thong cang
nha néng sudt Janh riéng khéi luong cang 1dm. ‘

— Ning suft lanh rigng th tich cang I&n cang 1t, may nén vi cic thiét bi s& gon nhe.

— £6 nhél déng cing nhd cing 16t, dé gidm tén thil dp sudl rén dudng dng va cdc
ciTa vam. _

— I12 s& dan nhiet A, tod nhiér & cing 16m cing tat, vi thiet bi trao déi nhiét gon hon.

MBi chat hod tan d4u hodn wan 6 mu didm hon so vdi logi mai chat khing hod
tan hodc hod tan ddu han ché vi qud trinh boi tran t6t hon thiét bi trac d6i nhiét khong
bi mot lép trés nhiét do dén bao phi, tuy ciing ¢ nhuge diédm [im ting nhidt 46 bay hoi,
lamn giam d¢ nhdt coa ddu (xem chuong 11).

— Khi nang hoa san nudc cla moi chit chng Idm cang 14t 4€ trdnh tic im cho bo
phén tigl juu.

— Khémg duge din dign € ¢é the sir dung cho mdy nén khi va nita kin.

32 Tinde chdr sink 1

Mai chét khong duge doc hai dfi vdi ngudn va co thé sdng, khong gay phin ing v
cf quan h¢ hip, khéng tao cac khi déc khi tifp xdc voi lia han va vat lidu ché tao may.

— Mai chét cn phai ¢6 mii dac hitt € d& dang phat hién khi bi rd ri, C6 thé pha thém
chat co mibi vio mdi chit lanh néu chit dé khéng anh hudng dén chu trinh méy lanh.

— Mol chit khang duac anh hudmg x4u dén chét lugng cic sin phim bdo quin.

41 Tinh kink té

- (hd thanh phai ha tuy do 1inh khiél phai dat yéu cdu.

— D¢ ki¢m, nghia 14 méi chél duge sin xuft cong nghiép, van chuyén, bao guan Jdé dang.

Khéng ¢6 méi chit Janh X wong ddp dng ddy dil yeu cfu 93 néu. Chi ed thé tim
duge mot mdi chit dip dng it hay nhidu nhitng y&u cdu 46 ma théi. Tuy timg trudmg hep
img dung cé thé chon loai mdi chét ndy hodic moi chit kia sao cho wu difm duge phit
huy cao nhit (vi npuge lai, nhuge diém duge han ché d&n muke thdp nhit). Thi dy,
ardnidc ¢¢ nhiét 4n hod hoi rat 16n, 14t thich hop véi cdc he théng lanh cé cbng suft
lén do luong méi chft tudn hedn nhd, lugng nap nhd, may nén va cde thidt bi gon,
nhung hoén toan khéng phi hgp v6i cdc mdy lanh nhé nhe 1w lanh gia dinb, W lanh
thuong nghiép vi chi tigt mdy sé€ qud nhd, luu luong qud nhd s& khé tu ddng hod. Trong
th lanh gia dinh, th lanh thuemg nghiép... moi chit R12, ¢4 nhiét &n hod hai nhé (chi
bang gin 1/8 clia amdnidc) lai r4t thich hop. | .

Thi du khdc : Nh& ¢6 céc tinh chit nhigt dong quy bdu, amonidc tuy ddc hai nhung
van ducce st dung rit rdng rai.
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Hon 150 nam phat trién ki thudt lanh, hing tram Ioai mai chat lank d3 duoe nghién
cifu rthit nghiém vi img dung. Chiing ¢é kha nang kim ham hodc thic ddy sy phat trién
ikl thudt lanh tuy theo tinh chat phit hop cda ching.

Cdc moi chat lanh duge tng dung vao thdi ki ddu i C;H ;0 va C;H,O dé nd va dé
chdy da Kim ham sif phat trin KT thudt lanh mét thivi gian kha dai.

Maii dén 1874, Pictel (Phap) st dung S0, v Linde (Piie) sit dung NH; cho midy
lanh nén hai, di dua k7 thudt lanh 3&n mét bude phét trign nhanh chéng méi.

‘Tir nam 1920 cdc mdi chét érylen, pripan, izobutan vi clométan duge nghién ctu
g dung, sau dé d€n cdc hydrd cackon poe haldgen, lrong 46 cdc nguyEn tir hydro
diess thay th€ mot phin hoac 1oan phiin biang cic nguyén tir flo, clo vi brom. Khi freén
R12 (CCL,Fa) chigm duce vi tri xing dang trong kT thual Janh nam 1930 1hi cdc nudc
lan lugt cdm sir dung cdc moi chdt 3¢ chdy nhu clorvamétan (CH,Cl}, sunfua dioxit
50,... Vigc imgdung R12 vi R22 ddnh d4u mot budc phit trién quan trong cha cdc loai
mdy lanh nhd nhu th lanh gia dinh va thuong nghiép, mdy didu hod nhidt d§. R12 va
R22 co tinh chdt quy bdu Ja khong doc, khong chiy khéng giy nd, nén duge goi 1 moi
chiit tanh an tedn. Hing Du Ponc {Mi) 1A npwdn ddu tién sdn xudt RI2 vi R22 vidi tén
thuoug mai 13 Freon (FREON). Céc sin phém tuong tr duge goi th XJAQOH(Nga},
GENETRON (Mi), DAIFLON, FRON... (Nh4t) FRIGEN, KALTRON {CHLB Dic),
ARCTON (Anh}....

3.1.2. Ki hiéu cfia ciAc mobi chat lanh

1 Cue fredn

Ki higu ciiz cdc mdi chét lanh thudmg bét ddu bing chit R (li€ng Anh : Refrigerant
L it chél lanh), sau 36 14 3 chir s@ thidu R113 :

------------- 8 luong nguyén tir flo trong phan tir,

- e f—

............. s8 lugng nguyen tir hydrd +1

------------- s6 lugng nguyén 1y cachon —1

———————————————— chit ddu cha Refrigerant.

- 56 lwong nguyén tir ¢lo ¢ thé xdc dinh dZ dang nhir tdng s lugng ede nguyen
Lir ket hop véi ede nguyén tlr cacbon dd biét qua hod tri cla nd. Néu ¢é thém thanh
phin brom thi sau cée chit s6 ¢6 thiém ki hicu B (brém) vi s8 lugng nguyén tit brom
nhur B2, B3

— N chif & ddu tién (s6 nguyen ti cacbon -1} bing 0 thi khéng cin viét. DS 1a
trudmg hop cdc din xudt cha métan (R11, R12, R13, R14).

- Cdc izome (cdc chat d%ng phan) c6 them chit a, b 48 phén hiér.

-d
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— Quy tic ki hidu md réng dén propan (C3Hg), R2910, tiép theo butan (C,H ) 12 R60D.
— Cac oléphin cd thém s 1 irude 3 chir s6 thi du C;F, c6 ki higu 1A R1216.
— Cac hop chdl cé c¥u tric vong thém chir € 1an tnnde thi du @ C4F; eé ki hiéu RC318.

— Céc hén hop déng s&i drge quy dinh thit ny tir R500, R501, R502... bir ddu bang
56 5 dal véi vimg bdn hap cyu (hé,

Thi ey - Tim ki hiéu hodc cong thifc hod hoc
1. Moichit co cong thife hod hoe CCL,F,, hiy tim ki hi¢u cha nd.
— 38 thit nhit - s8 nguyén ttcacbon—1=1-1=0
— Sa th hai @ sé pguyéntrhydrd +1 =0+ 1=1
- Sd thi ba: sFnguyén s flo=2
Vay chil ¢d cong thic hod hoe CCL,F, cé kf hizdu TAR12.
2. Moi chit ¢é eong thite hod hoe CHCIF,, hiy tim ki higu cua nd,
—Sdthinhat: 1 -1=0
—Sithihai:1+1=2
-S0thitba:2=2
Vay ki higu cfia CHCIF, 13 R22.
3. Mai chit ¢6 ki hiéu 14 R114, hiy tim cOng thic coa nd .
- S8 nguyén W cacbon C -1 =1l dod6C=2
— S8 nguyén tt floF = 4 |
- S58nguyénthhydré H+1 =1 H=0D
— 56 nguyén r clo = hed tri chia C = (F + H)
Cl=6-(4+0)=2
Viy moi chit R114 ¢ cdng thie 11-::5 hac C,CL.F,.
2y Cav mdi chet vo ca .
Y1 chny thite hod hoc cia cdc mdi chit vo co dom gidn nén it khi s& dung ki higu,
Tuy nhién ¢4 mét s6 nudc quy dinh ki higu cho cdc méi chil vd oo nhu saw @ Bat ddu

bing chir ¢di R sau 46 dén s6 7 chi mai chit v6 co. Sau s6 7 13 2 chif s& ghi phan tir
lgmyp Jarm trom cta chat 46 thi du :

R717 1a NH,, va R718 la H,0, R729 1& khong khi. Cae chft ¢& clng phan ut luong
phai ¢6 ddu hi¢u phan biét nhir R744 14 CO, cén R7T44A 2 N,O...

Mol sd moi chat lanh ve co hie co va hdn bop déng s01 duge gidi thicu trén
bang 3.1.
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Bing 3.1 : MO CHAT LANH THUDNG GAP (X&p theo the 1y s6 ki hidu)

(1LY — Thresheld Limit Walve - ngudng cho phdp - LIFL - Lower flammabilicy limit - gio1 han 4% thé rich
irong khoing khi ; Tn - thii gian téa tai rong khi quyén}
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33 Cde wmdi chit dong sdi

Nhimg mii chil déng s6i td ra ¢d nhiéu 1 digm nhé 2 thanh phén. Thi dy R502 do
cé thanh phin R115, ohigt dé cudi qud trinh nén gidm rd rét, mic do hod tan diu tang
Ién. khéng cén nhing ving khong hoi tan ddu nhy R22. Ning suft lanh thé tich cia
RS02 Idn hen cGa R22 khodng 20%, DE gilf nguyén nang sudt lanh clia mot médy lanh
déng ceor 60Hz mo chidt R22 sang 50Hz ngudi ta nap R502 thay che R22. Moi chat
R500 ciing cho tinh chél twong bty d&i vdi R12. M4y Janh R12 & Mi (dién 60Hz) chuyén
sang dién 50Hz mudn giff nguyén nang sullt lanh phdi nap R300 thay che R12Z.

4) Cde ntdi chdt khdng dong séi has va nhidu thanh phin

Tir sau cudc khiing hoang ning lvong & thap ki 70, ngudn ta chil § nghign au nhidu
hiny hap méi chat khong ddng sai vi ching cd kha nang gidm tiéu hao dién nang.

Pray La vde hon hop cha hai hofe nhién méi chét don chél, 6 nhigt 36 s6i & dp suit khi
guy#n cdch nhau thuényg te | SK trd lén, duoc ki hige vai chif ddu 1a 4 vi du R404A, R410A...

Co 58 cho nhitng nghién ciu dng dung hén hep khang ddng s6i 1a chu trinh Lorenz,
Nyay Lir cudi the ki 19, Lorenz nguisi Bide 33 chi rd sy khong hoin thign eiia chu trinh
Carnot npuge chidu va dua ra mot chu teinh méi phi hop hon nhdm tigt kigm céng nén,
qua dd tigt kiém nang luong s cp, va chi ¢6 mdi chdl khong ddng s6i m6i <6 khi ning
tam cho chn trinh Lorenz tr& thanh thue t&, shir dac diém ngung va 561 ding 4p nhimg
khéng ddng nhiét. Hinh 3.1 gi¢i thigu chu trinh Carnot va Lorenz trén dé thi T-s.

Dura vho thue t€ 16 mai trudng nhiét 46 cao (4€ 1am mar thidt by ngung ) vl méi
triding whigl do thip (duge Jam lanh) bao gior cling ¢é chénh 18ch nhiét 4o & ddu vio va
ddu ra. Vdi 2 qud trinh s6i ddng dp nhung véi phiel do tang ddn va ngung ding dp
nhing vdi nhidt d6 gidm dén, phll hop hoan toén véi sy thay d6i nhiet do cha més
lruéing bén ngodi, chu trinh Lorenz ¢6 khd ning giam duge nang lugng Liéu thy che chu
trinh bang dién tich 411" va 233", 1am.che he 38 lanh ting 1&n dang k& Thiél bi trao ddi
nhigt cia chu trinh Lorenz nhét thiét phal 1am viée theo nguyén tic npuge dong, vi moi
chit la loat hdn hop khang déng soi,

b T
L 3 2
-] — - e
£, _,_,.-"'".F r, |&m mat
10 e
t .‘_’H___J--" [4m lanh
T i .
4 1
5 5
al b}

Hinh 3.1 : 23 Chu trinh Caroact 1-2 -3-4 ; b) Chu irinh Lorenz 1'-2-3'-4
FrEEs Cong tist kidm duoc cia chy winh Lorene so wil Camor
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Hién nay, nkiéu phat minh vé& moi chit khong déng s6i da duge cong bd, Mot mai
chil khong d6ng s6i dang ki phdl minh & M1 ndm 1982 c¢d khi néng tiét kiém nang
lurging so clp dé€n 46%. Mar s8 moi chdt khong déng s6i dd vh dang dugc nghign ciu
nhu R22/R11, R22/Ri 14, R22/R113..

B3én nay, hang tram loai mai chil lank khic nhau ¢4 duge nghigén cdu tng dung nhung
do nhign khé kban trong vigc san xust, van chuyén, bdo quan, gii cd... chi ¢6 rédl {t moi chit
duoc coi lamai chét lanh hién dai vA duge sir dung rdng rai. Nhimg moi chit dd la

NH; cho hiu bt cic 1oai mdy lanh nén hoi cdng sudl 16n va it [on,

— R12, R22 cho cdc loai may lanh nhd dén rdl 16n, dac biét cho diéu tiét khong khi.

~ Khong khi cho cic may lank nén khi. )

— Nudc cho méy lanh hép thy, maylanh ¢jectly.

- R11, R123 che cAc méy lanb diing méy nén tuabin.

- RI114, R}142 cho bom nhiél.

— R134a va R152a ¢dc moéi chat thay the tam thdi cho R12 va R22.

- 3.1.3. Phwoug trinh trang thii vi 44 th| nhiét donp

P& ca thé tnh todn thiét k€ duge cdc chi tidt cla ha théng lanh nhr may nén, van
tidt luu, thidt bi ngimg ty, bay hei... nhdl thi€t phdi bigt cdc thong s& trang thai cila moi
chal & timg therd didm cla chu trinh lanh,

1) {}}:-g dung vde phiong trink nfiiée déng

Viée 1ing dung cdc phuung trinh nhiét dong dé tinh todn cdc thong s6 trang thii &
cdc didm nit chu trinh gap nhidu khé khan véi cdc lido

— Hiu hét ciée méi chil lanh 6 phan tir 1on gdm nhiu nguyen tir.

- Pham vi tinh todn nim trong viing hoi &m bén dudi diém t&i han, thd tich rizng
hoi dm vh hei béo hod 16n.

Do da, cidc Llinh todn 11 thuy#st thudng din déh sai s8 1ém khé chip nhan. Ngutn ta
phii st dung cdc két gua thye nghigm v cdc phuong trinh trang théi hiéu chinh dua
trén k&t qui thwe nghiém phic tap. Nhiéu phuong trinh trang thii dugc sir dung nhu
phuang trinh Vander Waals, pluong trinh Webb—Rubin, nhung phudng  trinh
Redlich-Kwong duce chii ¥ hom ¢d i sai s nhd va chi b 2 hang s

[p%-m][v—b]'—ﬂ'l":ﬂ

Trong dd: p— Ap suf;
T - Nhigt da ;
R - Hing s6 chat khi ;
v ~ Thé tich rigng ;
a vd b |3 hang 56 ;
n [% 88 mil higu chinh L 0 dén 342 d6i vdi Wme moi chd! lanh nhil dinh.



Tuy gap nhicu khd khan nhung viée sit dung céc phrong trinh trang thdi, cdc md
hinb todn hyc (rén mdy tinh 14 rat cin thigt nhim :

— Mé& hinh hod va 161 vu hod cdc hé théng lanh.
— So sdnh cdc mai chit va cdc chu trinh lanh.

- D dodn tinh chéil cia cdc moi chit chua bift, cdc hén hop déng s0i vd khong
douyg s0i hai hodc nhidu thinh phén v&i sai s6 cho phép.

P61 vidi cée phép tinh théng dung ngudi ta thudmg sit dung bing hodc dé thi nhiét déng.

23 Ap sudt hot béio hoa

() trang thai bio hod, ng v&i mdi dp sudt ¢d mat nhigt do soi xde dinh.

Putmy cong dp sust hoi bio hod clia méi chat R12 va NH, dirge biéu didn trén
hinh 3.2, &p suat s&i p {true tung) phu thude vae nhigl d6 s61 t (trisc hoarh).

Thao Clausius v Clapeyron, quan hé can biang pha long hoi nhu sau

dp _ Ah
dT ~ tAv
d
trong db: (_1% - Goc nghigng cha dudmg cong p sudt hei ;

T - Nhigt dd ayel déi, K ;

Ah— Hiéu entanpy ;

Av— Hiéu Ih€ tich rieng.

P61 vidi chdt 1dng «0i ¢o thé vigl :

E _ T
dT T(v" - 1.")
2o
P.MPa )
20 i/
1.5 -

"'?j’ 2

A
_-—r-"”%/

50 40 2 0 2 440 & e

1 —

Hinh 3.2 : Duwimg conp 4p sufll hai cda RL2 v RT17 (NH3)
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V31 cdc gid thigt .

— Vi thé tlch rigng ciia chét 1ang rat bé so vdi thé tich riéng cla hoi nén cd thé ba
qua v

- Coi nhigt 4n hod hai r 13 hang s khéng phu thude vie T,

— ¥a coi her 13 khi li twéng,.

. RT
V= —
P
MNén ta cd dp LI L
dT Ty~ RT?
dp r
Yay . —_—
i P Jgr?

Criai phuong trinh én taed: lnp = a - $t:rcmg dd a la hing s6 tich phan con b = /.

Nhut vay néu true tung <6 thang 16garit va true hodinh ¢6é thang 1/T thi cic dudng dp
sudt hoi bio hod la céae dudng thang. Cic dudng dp sufl hoi cla mot s6 moi chdl lanh
duge biéu dién trén hinh 3.3. Ra rang, céc dudmg ap sudt hoi gdn nhu nhitng duding
thang tuy di vé nhimg gia thiét tho. Li do 1a nhing sai s6 do cdc gid thigl thay ddi cﬁng
chigu va clng ti &
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Hinh 3.3 : Ap susl hoi béo hoi il mot o8 mai chdt lunh.
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DS ehilgp —hvaT —y

Nam dai lvong co ban 13

— Ap sudt p, MPa;

— Nhier d& T. K, hogc (°C ;

— Entanpy h, kJ/kg ;

— Entropy s, kl/kg. K

— Thé tich riéng v, m'/kg.
duoc biéu didn mdlL cich 18 ring cho bat ki mot trang thdi nio cha moi chit trong ving
lam vice, D6 thi lgp—h dirge Mollier x4y dyng lin ddu tign vao nam 1912 tai towrdomg dai
hoc ki thuat 'TU Dresden {Eifc), nén thwing duge goi 14 d6 thi Mollier. B8 thi Igp-h

chit yé&u dung dé tinh todn chu trinh lanh cdn dd thi T—s chit ¥&o diung J€ s0 sdnh wy
nhugc diém cia ¢ic chu trinh. -

Cau tao cla 4o thi nhy sau (h-3.4.):

Nt s T —= X

HEI'I-E-HD! h— kig

X 1 b1 e dudng
u rmurh'.:::lﬁ
£ kg
= consl \ b= conat, 3
T 2. b2, Entragy
K al & sufy m K 5 = ponst
K
Pacansl v kg

—

. = h
T a3, Thé tich b3. Thi tich
fiéng o K ribag
v = ponst = (nal
3" e g ¥ = LANE, mamg
5 h ’

Hinh 3.4 : CHu lao dd thi bpp=h vi T—s.

P thi ¢b cdc dudng cong chinh vhia thinh 3 viing trang thdi ldng, hwoi 4m vi hoi
qud nhiét. Phan cich vung long vé hoi m 1h dudnp bia hoi long (x = 0) hodc dutmg soi ;
gifa ving hai 4m vi hoi qua nhiét 13 duéng bio hod khd (x = 1) hay cdn goi dudng
ngung. O mot viit mai chilt cin c6 dudng hod rén phia dud dudmg long (CQ,), n&u ving
céng tic mé& ronyg d€n vilng thing hoa ciia vt ran. Phan céch gitadoan x =D vk x = 1 14
dién1 10i han K. T4t ¢d cic gid tri dai luong nim rén duing x = 0 c6 ki hieu | d&u phay
trén ddu bigu thi trang Lhdi ldng sai (v, I, §'}, ndm lrén dudmg x = | hidu thi trang thii
heri bio hoa véi 2 diu phiy v, b7, 5"
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Cic dal lugng p, T, h, s, v duge bigu difn thinh timg chiim dugmg cong vdi cc gid
tri khong déi (const). Trén 48 thj T—s, céc dudmg T = const song song vii trye hoanh,
s = conéal song song vol truc tung, h = const 4 cic duwdmg cong ur phia trén bén trai xudng
phia dudi bén phdi (hinh 3.4 al), cic duding p = const 1a dudng giy ba khic : khdc 1 gin
nhu rring lén dutmy x = 1, khiic 2 song song véi truc hoanh va khic 3 di }8a (h.3.4a2) va
chc dudmg v = const 14 cde dudmp thodi di 18n, hoi gy & dudmg x = 1 (h.3.4a3).

Trén d6 thi lgp—h, cdc dirdmg p (thang logarit) seng song truc hoinh, cac dudng h
song song truc tung, c¢dc dudmg T = const chia Jam ba khdc nhu bidu dién wén hinh
3.4.bl, céc dudng 5 = const 12 dudng nghigng tr gée dudi hén trdi 1&n phia trén bén phai
cdn v = const 13 cée dudng thodi hon va hoi gdy & Judmg x = 1 ¢h. 3.4 b3). Phy lyc 10,
L1, 12,13, 14 la cac 86 thi 1gp—h clia cdc mai chit NH,, R12, R22, R302, R134a.

Théng thuimg, ¢6 thé chon bt ki diém nio dd lam gdéc dé tinh entanpy vi entropy
vl trong cdc tinh tedn cdc qud trinh chi ed hiéu cha ching ¢d ¥ nghiz. PE khing xuft
hign cdc gid tri 2m trong pham vi sir dung 46 thi. Trén phy luc diém gdc duge chon la
1ong bio hoi & 0°C véi entanpy = S00kI/kg vi entropy = 1kI/kg.

Tuy theo nhu cdu thyc 1€ véi timg mai chit, ngudi ta xay dung cdc ving d6 thi cin
thigt, hd qua cdc ving khang ciin thiét. D& vdi hiu hét cdc mdi chit lanh, ving trén
di¢m (51 han vi viing dudi di€m boi ba khong duge xay dung, nhung dé thi cia CO, bao
gdm ci viing trén vi di€m td han xdp xi nhid¢t dd mbi trudng v cd ving dudi vi cén s
dunyg cho ki thudt sén xoit di kho.

4) Heé 56 den nivét A

Hg s& din nhiét A 14 thanh phdn ¢o bidn cha phuong winh Fourier, cla cdc Tidu
chuan déng dung va cua cdc céng thite tnh 1odn cdc qud itinh trao déi nhidt. He s6 din
nhiét A cla pha léng vi hai moi chit lanh phu thude vao nhidt 46 1a thong s6 cin thidt
dé tinh todn thift k& cac thidl bi 1rao dé ohiét.

Hinh 3.5 vi 3.6 bidu difn sy phu thude clia A ciia ldng va hai mdt s6 mdi chat lanh
viio nhiét do.

0324

oo 4 .

0,020 ﬁl
8018 4 4 ?‘cﬁ;/{ﬂ'

P
8,016 f:/ “?:‘V
/..—-'

L~ +
1Y oo ]
Wink, 0012 // ,.-""'"
0,010 // ...-/ :
0,006

- & - [y} 4| a0 50 120 150 188
: t —e0C

Hinh 3.5 : He 58 ddn nhi#l A cha mot s& hoi moi chét lanh & p = (L1 MPa.
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ITinh 3.6 : H# =& ddn nhiét A cia mot s6 mbi

chilt lanh [ong.

80

Gée nghigng clia cdc duimg A
gin giéng nhav. Gid tri A cla céc
frebn gén giting nhaw CF pha hoi,
Acta NH; 16n hon cha fredn 2 — 3
lin. 3 pha Idng, Acha NH, gin
bing h& s¢ din nhiét clha nudc vi
ném trong khodng 0,2 — 1.6 W/mK.,

5) So sdnk vdc mai chit

Vige so snh cdc mod1 chit
nham hai muc (ifu ca bin :

— Du dedn tinh chat cia céc
m&i chél khdv thong qua mot s
thing &8 oo ban.

— Tim méi chét thich ng cho
mé&t chu trinh cho trudc. Dé du
dodn tinh chdl mdi chil, thudmg
ngudi fa s dung cde dai luang

khoog thi nguyén nhu thé tich khéng thi nguyén ¢ = v /vy, nhigt 4o khong thd
nguyén 6 =T /7,, dp suit khong thet nguyén [l = P/ By, trong dé cdc dai lwgng ed ki
hiéu chin th dé chi cdc gid tri 16 han. Nhitmg moi chit lanh cling ho thudng cé nhing,
diing cong dic tinh gidng nhau, nkidu Khi (r@ng khit 18n nhau khi bidu dién dudi dang

khong thit nguyén.

Bé xdac dinh méi chit thich tng nhit 8 vdi mdt chu trinh lanh ¢ho lrude, nguid ta
thuimg i4p bang so sdnh. Nh& mot chuang trinh may tinh ¢6 thé nhanh chdng chon duge

mai chit phi hop.

Thi du : So sdnh cédc thang 6 mai chét cha chu rinh lanh : T, = 258K (-15°C) vA
T, = 303K (30°C). Chu urinh lanh dugc bi€u dién trén hinh 3.7. '

Igp

|

Hinh 3,7 : Chu rrinh lanh 1 ¢fp don gian ding &é tinb todn so sdnh céc mod chit che thi du,

Cdc diém ndt chu trinh duge %8¢ dinh theo dé thi lgp — h cla titng méi chét, Cic
théng i3 tinh tadn theo chuonyg 7.2, K€t qua tinh toén trich by rén bang 3.2.
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Bdng 3.2 : BANG SO SANH THONG SO CUA MOT 8O MOI CHAT LANH O CUNG
CHE DO LAM VIEC t, = - 15°C VA 1 = +30°C

- \\ Mol e NH; | Rl R12 | R22 | R502 | R114 | R113

ang &8, dom vi K‘
D, MT'a 024 | 0020 | vas | 030 | 035 | 005 | 2,27
M. MFa L7 | 017 | 075 | 1,19 | 132 | 025 | 1,03
IT - 4931 | 629 | 408 | 401 | 375 | 541 | 382
v mYkg 051 | 0,77 09 | 00% | 085 | 026 | 0US
2 o 100 44 37 56 37 kT 30
{ . klkg 23] 31,3 | 248 | 349 | 242 | 218 | 174
™ kJ/kg 1ot 1 1568 | 117 | 1625 | 1063 | 973 ¢ 710
q, klfm? 2165 | 204 | 1279 | 2440 ;5 2141 | 370 | 1478
£ - 476 5,0 473 | 466 | 44 | 445 | 408

| v - 0,832 | 0873 | 0,826 | 0.768 | 0812 | 0,777 | 0,712

Cé the rur ra mot s6 k&l ludn tir bang 3.2

- Nhiét d& cudi tam nén t, cha NH; 1a cac nh#t (khong thuan lgi nhil), clia R114 va
R 115 12 thip nhat vi & cde mdi chét ndy cdc duimg 5 = const ¢é gbc nghigng L6n hon so
vl dudng x = 1. Trén dé thi T-s goc
nghiéng ¢ha dudng x = 1 cia RI14 vi

‘*T $7 R115 < 90" (xem hinh 3.8). Qud trinh nén
%0 - doan nhiét hoi bae hod khd s€ di vao vang
hoi 4my {khdng di vao ving hui gqua nhidt

340 | nhu NH, va R22). '
— H2 sff lanh 1i thuyst £, vi hidu sudt
o execay v ¢ha R11 dar gid i1 cao nhét nhang
260 nang st lanh ridng the tich q, lai quéd nhd
;.' g (chua bang 1/10 cba NH,). Ap suft hil cfiu

220 ; — ' e R11 12 chén khdng nén khong thich hgp cho
may nén pittong. Tuy nhign R11 thich hgp
che may nén tuakin. Xét v& mai khia canh,

Hinh 3.8 : D6 thi T-s cla NH,, R22vAR114. cdc moi chit NH, ; R12, R22 l1a thich hop
cho miy nén pittdng hon cd.

3.1.4. Cic méi chit tanh thutmg ditng {xem thém cic phu luc)

1Y Amanide

Amdnide cd cong thic had hoe 1i NH; ki higw R717, [i mét chét khi khong mau, cb
mii rit hic. NH, 50i & dp suft khi quyda & —33,35°C, ¢6 tinh chat nhidt déng tst, phi
hup vai chu trinh mdy lanh nén hoi diing may nén pitténg.
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G diéu kign binh ngung ty 1Am mdt bing awde, nhidt 46 ngung tu 30°C, 4p suft
ngung ) khoang 1,2MPa = 12har,

Ap suit bay hoi thudmg ldn hon dp sust khi quyén. O véc médy nén 2 cip, khi nhigr
d¢ bay hai nhd hon =33,35°C, 4p suit bay hoi méi bi chan khéng.

Nang suft lanh riéng kKhdi luong (g, kI/kg) [dn nén lea legng moi chit tuin hoan
trong hé thang nho, rét phit hop cho cde mdy lanh c6 nang sulT 1dn vi 14t 160,

Nang suét lanh rigng thé tich (g, k.i'fm"‘] ki ndn may nén gon nhe.

CAc tinh chdt trao dai nhiét 161, hé 56 tod nhigl khi s6i va ngung Wwong duong v
nudc nén khéng cdn tao cidnh trong cée thist bi trao d48i nhigt vdi nudc.

Tinh luu dong cao, tén thdl dp suflt trén dudng &ng, cdc cira van nhd, nén cdc thiet
bi nay khd gon nhe. Amonidc din dién vi @n mdn ﬂﬁng nén chi st dung duge cho miy
nén her. Nhigt 46 codi tdm nén cha aménide khd cao (gén bang 130 — 140°C) nén thudng
sir dung loni mdy nén thing déng trénh ti€p xide truc 1i€p gitta khoang hit vA khoang
day, diu miy nén thrdmg duge lam mat bing nude.

Amanide khang hod tan ddu nén khéd boi tron chj 181 chuyén dong vh cic bd mat
ma sdt. he thong phai be tri binh tich ddu, gom diu dua vé médy nén, bé mat lrong cia
thi&t bi thiring bi bam ddu 1Am tBng trdr nhigs. Tuy ohién do khong hod tan déu nén
ninét dég bay hot khong bi tang.

Amaontac hod lan nude khong han ché, Un diém chil y€u 1a thigt bi tigt luu khang b
tac dm, nhung nhiér 4o bay hui bi tang néu ham lugng niede 1dn. Vi viy néng 46 nudc
quy dinh cho moi chdt lanh aménide 1A dwdl 0,1%. C6 thé xdc dinh néng d& ndy bing
nhigl dé bay hoi cla améniace trong khi quyédn., Nhigt do 581 khéng dwge lin huom —32 9°C,
Co thé diang céc vat lidu chdng dm ko akali nhi hydroxit Kali, ~nairi, —bari vi cdc vat
ligu ga¢ kigm nhu oxithari, —canxi, g8m s0i. Khéng duge sir dung cde vat liéu gde axil
do tao mudi.

Amoniic khéng &in man céc kim leai den ché tao may, nhung an man déng vi cdc
hop kim cia ddng nén khang sir dung déng vi cde hop kim cha déng trong he théng
lanh aménifc, trir ddng thau phét pho, do dé nhifu séc mang vin duge ché tav bang
déng thau phét pho hodac déng thau phat pho chi.

Amoniic khéng dn mon cdc phi kim loai che tao miy.

Ambnidc, néi chung, bén viing & khoing nhiét 4¢ va 4p sudl cong tdc. NH, chi phan
huy tharh nite va hydrd & nhicl dé 260°C nhung khi €6 hoi nirde (Adm) va thép lam chél
xic tae, andmidc bat ddu phan huy ngay & nhigt d6 110 — 120°C. Bdi vay cidn 1am mdt
16t ddu xilanb va han ché nhigt 46 cudi 14m nén trang khodng nhiét do nay La t8t nhit,

Ambnidc hén hgp vdi thuy ngan gay nd rét npuy hiém nén wyét d¢i kheng duge s
dyng 4p k& thuy ngin cho amdnidc.
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Amdnidc gdy ehdy va gay nd trong Khong khi. O néng d6 13,5 — 16%, ambnidc béc
chiy & nhidt 46 651°C. Vi vay cdc gian may amdniac khong duge ding ngon ira trin va
phai- duge théng thodng thudng xuyén. Hé& théng lanh khéng nén lam viéc & dp sult
chin khang dé phong hit khéng khi vao hé thdng.

Vé tinh chat sinh 1[ : Nhuce didm co bén cha aménide 13 dbc hai déi véi co thé con
nguini, pay kich thich ni¢m mac cha mat, da diy, giy co thdl co quan ho hip, lim bong
du. Nhung amoniic cé mili khé ngii, hic nén ¢6 thd phit hién npay d& phang tranh.

G ndag 0o 0,07 - 0,1% thé tich khéng khi bat dfu 6 sy huy heai ¢ co guan hd hip.

Tir 0,2 - 0,3% cd thé 1am mi mat hoge 1am chét ngudi trong 30 phiit,

Khi 1i€p xic véi amdnide phii ¢6 mit na phong doe, gial quyst su o phai e6 it nhit
2 nguai. Khi bi ngai phii dua ra ché thodng, 8m, sach s&, c6 thé xéng bing hoi nudc
néng, cho uong ché ddc pha dudng, o phé, nude chanh hoac dung dich axilaclc 3%.
Khi bi bong ameénidc, dic bidt khi bi béng aménidc buc ra tr cdce thist bi hidn vao, phai
rita sach npay bang nuée dm va chuyén di vien.

Amdniac ldm giam chit lugng (thye phdm bde quan. Améniac lam cho thue phim,
rau qui bi€n mau, gidm chét lvgng rhanh chdng, khi cé 16 ri améniae vao bubng lanh,
4 thé phidt hign chd ré ri bing gidy quy chi thi mau. Gify duoc tim trong mot dung
djch dae biét gém 0,1 gam phénén-ftaléin, 100 gam ruegu tinh cfi, 10 gam glixérin.
Trude khi sir dung, thim vt gidy va diat & vi tri nghi ngt. Néu 6 amonide 1d i, gidy sé
bign thinh mau do.

V¢ tinh kinh 1€ : améniic 13 moi chat lanh ré tién, d& ki€m, van chuyén bio quin
tueng doi dE dang, nudc ta san xuft dirge. Vi vay, tuy dée bai, nhung moi chil lanh nay
van |2 mdt mai chit lanh quan trong. Né duge st dung  nhitng noi chip nhdn dirge tinh
dde hai hoac di co bign phip an toAn. Amonidc duoc sit dung trong cdc mdy lanh ning.
sudit I va rat 1én. Trong cée hé théng [anh nang sudt nho va rat nho, de lugng méi chil
tudn hoin qud bé giy kha khan cho vide ry ddng hod nén khéng dwge st duny.

Amanidc chi duge ttng dung cho mdy nén pittong. khong g dung cho médy tuabin
vl b &8 Ap sudl qud nhd. Nhiét d6 bay hoi c6 theé dat —60°C.

2y K12

Wi chat lanh R12 ¢6 cdng thire hod hoe CCLF,, 1h midt chét khi khong waon, cf
miti thom rat nhe, ning hon khang khi khodng 4 14n & 30°C vi ap suat khi quyén va o
theé 1éng. nang hon nude khodng 1,3 14n.

Néu [am mdt bing nude, nhidt d¢ ngung W 30°C dp sudt ngung w la 0,74 MPa, 1am
midt bang khong khi nhiét dé ngung tu 42°C, dp suft ngimg w134 1,0 MPa.

R12 sai & 4p sudt khi quydn & —29,8°C nén 4p sudt bay hoi thuimg 16n hom dp susl
khi quyén, 4p sufit bay hai bi chdn khédng kKhi nhi¢l d6 bay hui thidp hon -29,8°C.
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Nang suat lanb rigng khdi lugng g, ca R12 nhé hon cia NH, nhidu 1dn, chi bing
1/8 dén 1/10 cha amdnidc, nén luu lueng tudn hoan frong hé théng Lon, chi thich hop
viit hit théng lanh nho vi it nha. '

Tuy nhién R 12 vin duge siz dung cho cde mdy lanh nang sudt trung binh va lén.

Nang sust lanh ricng thé tich g, bing khodng 60% ciia aménidc, nén hé thing K12
cing kénh hom.

Khi nang trao d&i nhiét kém bon aménidc, hé s8 tod nhiét khi sai va khi ngung chi
bang khodng 1/5 ¢iia nwde nén & cdc thigt bi trao d8i nhigt vai nudc thudmg bd tef cdnh
tan nhigt v& phia moi chae R (2.

Do luu dong elia hoi R12 nbhd hon cia aménidc nén ton thit 4p sudt wén dudmg éng
Idn hon, ede dudmg dng v cla van 16m hom vi t8c 40 luu déng giom so vdi amoniac ti
2.0 480 2.3 1an. _

S0 mi doan nhiét cda R12 nhd oén ahiét d6 cudi (dm nén thidp, sit dung duge cho
mdy nén nguge déng ¢d khoany hit vi ddy 1ién ké nhau.

R 12 khong dan dién, dién dp dinb thimg, hé s6 trd khdng va hang s6 dién mbi cla
R12 rit cao nén st dung an toan cho mdy pén kin vé nita kin,

R 12 hod tan ddu hoan hoan, thugn loi déi véi qud trinh bai trom, nhung phai chd
tinh wdn thigt k€ ca vong tudn hodn diu, néu khong ddu cd thé dong lai & thi€t bj bay
hoi lam cho may nén thigu ddu déng thii nhiét 98 bay hoi ting, Moi chil hod tan cling
lamm lodng ddu nén phai sit dung loal diu ¢é dé nhdt thich hop.

R12 hoan toan khong hod tan trong nude. By 13 nhirge didm co hin cila R12. Chi
v mét lugng nude (Am) 4t nhd codn sot lai trong hé théng lanh eling ¢b thé gay tic 4m
bg phén tigt lwu. Tac 4m 14 hidn twgng nude gap lanh khi tigt lwa, ddng lai thanh bang
bit kin mdt phan hodc loin phin cla thodt m6i chat, 1Aam ngung tré vang tudn hoan cha
mai chat. Nypudi ta chi ra chng chi 15 miligam 4m con s61 trong ¢ théng lanb ctia 1h
lanh gia dinh ciing 40 44 gay tic 4m hoan todn cho . Vi vy ham lugng nude cho phép
cia R12 nap ti lanh khonp vual qud 6 phin trigu (thudng déng trong cdc chai nhd dén
I5kg} v d¢ nap cho cdc mdy lanh cdng nghidp khémg vugt qud 25 phin migu khai
lrgmg. Vil lieu chéng dm thuemg diing Ia silicagel zeolit va dat sét hoat tinh.

R12 ¢4 tinh rira sach can bdn, cdl byi, gi sit, vdy han bdm trén thanh miy nén vi
thi€t by nén phai b tri phin loc cdn thar d& phang tic bin, dm, bin, ddu... ciing 1am cho
cdc chi tigy vé dien kém di nhanh chéng din dén cac npuy co chdy ddng vo, phing dién
& cic coc tiép dign.

Rivi vay, vige lam sach, s8y va hit chan khong he thdng lanh kin R12 rit quan trong.

R12 ¢4 khi nang thdm thau va 1d i 8t lén. R12 10 i qua cd gang cé céu rriie tinh
thé tho nén than mdy nén duge dic bing gang tinh thé min ¢6 céc thinh phin manggan,
eréum, silic va trerde ket 1 niken.
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Nhitg chd 1o ri R12 ¢6 thé ducge phir hign qua vét déu (vi R12 td ol bao gidr ciing
kém theo diu) bang dén halogen hoic bing médy dd ga dign td. Khi c6 mir R12, ngon
lira dizn halogen bign mau, mdy do pa Ji¢n 17 phdt tin hiéo 4m thanh va 4ah S4NE.

R12 khéng an mon kim loal den, kim loai miu vé phi kim loai ché tac mdy nhung
R12 hiod tan va lam truong phéng mot 6 chét hitn oo nht cao su va mét 36 chél déo, bdi
vay chi cd thé sit dung chit déo vi cao su die hiér ehiu freén dé lam kin,

R12 bat diu phan huy & nhigt d& 540 — 365°C khi ¢d chdt xdc tie, dén 760°C phén
huy hoidn toin, khi tiép xic vdi déng phin huy ngay & 415°C, khi tigp v& ahdm hos tri
2 phin huy & 100 — 1'75°C thanh R13 va R10. Khi ti€p xic véi sit nuag dé m& (350°C).
khi cd tia lra dién hoac ngon lira hé phan huy thanh clo va phosgen rat déc. Bdi vay,
khéng nén. sit dung hép dign hoiw 16 sudi dién trong phong co ldp dit mdy lanh R12.

R 12 khéng gay chiy va gay nd nén dugc coi 1A mot mei chit lanh an todn. Ngay c
khi ok trdn R12 61 mdt chat khi d& chdy nbw mélan, propan hodc butan vai tile 1: 1 ;
hém hiyp 46 khong chdy nda.

R12 khong doc d6i véi co thé séng. Néng dd L1én han 30% trong khong khi chi gay
ngat do thigu duéng khi. Tuy nhién cdc chat phan huy 1 Cl, va COCI, i rit déc nhimg
vi ngurd ta cd thé nhan bigh d€ dang gua mill vi qua cdc phan dng cla co guan hd hap
nén dé phong trdnh. |

R12 khong 13m big€n chit sin phim bao quan. O Mi, nguis ta k€t dong nhanh thye
phim, cd, thil, rau gui bing cdch nhiing true 0&p vio long R12 soi.

K12 I moi chél lanh hign dai, d& ki&m, vén chuyén chuyén chd, bio quan df dang
nturng dat. '

Do pha huy tdng 6z6n nén R12 d3 bi cam tir 1/1/1996 dai vdi cde hé thang lanh nap
Irént kg va di bi ngitng =20 xudt Ur nam 1999,

N R22

Mai chér lanh R22 ¢o céng thic hod hoe CHCIE, 13 mét chit khi khéng mau, cé
mii thom rat nhe.

Néu 1am mit béng nude & nhidi do ngimg 1y 30°C dp sullt ngung tu 13 1,19 MPa,
larn mae bing khong khi ¢ nhiet dé ngung t 42°C, & sudt ngung w =& I 1,6 MPa.

Nhi¢t d6 s6i O dp sudt khi quyén 1a —40,8°C nén ap st bay hol thuong 1én hon 4p
sudt khi quyén.

R22 cé 4p suflt trung binh gidng nhu amoniic ahunp ¢d un digm 13 ti sd nén thap
hon bai vay vai may nén 2 cdp ¢ thé dat nhi¢t Jo dén—60 + =70°C . Nhiet do hod rin
cia R22 ciing thdp hon.

Mang sudt lanh rigng khéi lwong 10n bom cia R12.
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Nang sudl lanh rigng thé tich lém hon ciia R12 khoang 1,6 l4n, nén c6 thE nap R22
cho mAy nén R12 d¢€ ning cao nang suil lanh ndu 46 bén may nén ciing nhy cong sudl
dong co che phép. Mdy nén gon nhe hon.

Khi nang trao 461 nhiét 1dn hon clia R12 khodng 1,3 14n. Treng cdc thist bi trao déi
nhigr vii nude, ¢é bd tri cdnh tin nhiét vé phia moi chit R22. C4c thiél bj trao d6i nhiét
gon hon. _

Kba ning I déng clia méi chél 1on hon trong cdc duémg &ng nhd hon.

R22 hod tan han ché ddu {xem chuong 11) gay khié khano phirc tap cho vigc béi tran,
& khoang m&i chit khéng hod tan ddu {khodng tir -40°C dé&n —20°C) déu ¢6 nguy co
bdm lai din bay hoi ljm che mdy nén thifu ddu. Thutmg ngudi ta tréanh khong cho médy
lanh lam viéc & ché 48 nay.

R 22 khong hoi tan nuée nhung mifc 40 hoa tan 1én gdp 5 14n cua R 12 nén nguy ca
tic dm ciing gidm di.

R22 ciing ¢4 tinh rira sach bdn, cdl trén thich mdy nén vit thist bi thung & mife do it
hon R12.

R2Z khéng din dién & thé hoi nhung cé din dién & thé Idng nén wyét d6i khong
duce dé 1dng lot vé déng ¢ miy nua kin v kin. Tat ca céde tinh chit v dign cha R22
déu kém hon ciia R12. Pac bigt khi cd 4m, bdn, cdc ¢hi sd nay giam xudng nhanh
chéng, 4m luy rdt it vin c6 thé giy ra cée viing dong suong gay chép vong day hodc
phang dign & cde coc 1€p dién. Su & vé dong co didarva s ed vé dién néi chung & méy
nén kin R22 nhiéu hon 16 rér se vé R12.

R22 bén ving & pham vi phiét do vi dp sult 1am vige. T8 chit xic tde 1a thép, R22
phan huy & nhigt d& 550°C ¢6 thanh phén clo vi phosgen rt doc gidng nhu R12.

R22 khong tic dung v kim loai va phi kiin loai ch€ tao miy nhung hoa tan va 1dm
trursng phing mot 8 chat hitu co nhu SR 12.

R22 khéng chiy vi khéng nd, tuy do an todn chdy né thip hon ciz R12,

R22 khong ddc d6i véi co thé séng, khi ham luong cao trong khong khi chi gay
ngat thé vl thigu dxy. '

R22 khong tam bién chét thue pham bio quan.

R22 dar nhung Jé kigm, vin chuyén, bio quan dé.

R22 duge sit dyng cho mdy lanh ¢d ning sudl trung binh, 16n vi rit 16n, duge dng
dung che nhidu mue dich khie nhau die biét trong ki thudt diéa tiét khéng khi.

Muc 3¢ phd huy ting ozon cia R22 nhé nhung nd lm ghy higu dng 18ng kinh lam
nhié¢t d¢ trdi d4t tang 1én. Tuy nhién, do chua tim duoc méi chat thay thé higu qui R22
com duge sir dung them khoang t3i ndm 2045 & Vit Nam,
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4) R502 13 moi chét lanh ddng séi g6m 48,8% R22 va 51,2% R115 theo nong dé khai
luong. Do ca thanh phin R115 nén nhidu nhue didm cha R22 43 duce cai thién, dic biéf
nhigl 4o cudi tam nén gidm, nang suit lanh tang 20%, hoa tan ddu t6t hon, nbiét dd séi
thap hon, R502 thuimg duge s dyng & nhiét do lanh dong ti — 20 dén — 50°C. R502 di
bi céim va ngly nay dugc thay thé bing R404A, RAUTA/B, R507 via ¢ R290,

5) AT 1A moi chiil Tanh CRC ¢hd y&u sir dungehe hom nhiét va may lam lanh nudéc
diing cho diéu hea khong khi. Ngoai ra cén duge dang lam chit gia bot x8p vi chit sic
rira hé théng lanh. R11 di bi cam vi duge: thay the bing R123.

6} RI34a 1a méi chat lanh tﬁay the¢ cho R12 nhung vi cd ODP = 0 nhung GWP =
160G gay hitu img 18ng kinh, chinb vi vay R134a cing chi 12 moi chédt lanh qud d6.
R 1344 ¢6 shiéu tinh chat gidng nbu R12 nhy khong chdy nd, khong doc, khong anh
hwimg xdu dén co thé séng, bén viing vé hod vii nhiét, khéng 4n mén kim loai va phi
kim loai, ¢é tinh chdt nhigt lanh phit hop. R134a diing dé thay thé R12 & dii nhiél d¢
cao con & dai ohigt &6 hép (dudi - 23°C) (hi khang nén ding vi higu suit gidm dén
20 — 30% so vai R12. R134a ding ddu bibi trom polyester POE va ¢é cong nghé khdc
han R12.

7) RE23 ta loal HCFC thay thé tam théd cho R11 trong cdc mdy lan lanh nudc
tuabin cho didu hod khéng khi tay hidu suit cé kém hon R1{. R123 cia DuPont sin
xudt co tén 13 SUVA 123, '

R) Hon hap khéng dony soi R404A (Sin phdm clia DuPont cb tén 1a SUVAIIP62)
gom 44% R125, 52% R143a va 4% R134a dugc ding thay the cho R502. Véi nang
sudt v hidu sudt tsong duong nhung of uu diém 1 nhiét dé cudi tim nén thip hen
dén YK, de d6 twéi the mdy néo va cde chi ti€t dim bao hon,

0} RIO7C ciing 12 moi chil khéng déng s6i thay the cho R12 va R22 nhing ip
sudt ngung tu cao hon R22 khodng 10%. R407C duge sit dung Lrong mdt s8 mdy difu
hod khong khi phing va 16 hop gon cling nhu cde mdy 1am lanb nude ndng sudl pho.,
R407C cing su dung ddw POE.

L0} R410A cling 1 madi chit khang ding séi ding d€ thay th€ cho R22 nhung cb dp
sudt ngung W cao hon R22 dén 60%. May nén R22 duge thir nghigm & 2,75 MPa thi
mdy nén R410A phdi thir nghiém & 4,15 MPa. O nhiet d6 ngodi réi 35°C, may didu hod
R22 civ Ap sullt ngung tu 19 bar thi R410A 14 30,7 bar nén til ¢a mei dung cu sa chita
dén cde thi€t bj déu khic han R22. Theo céc nghign oifu méi nhil hidu suit mdy R410A
cao hon R22 nén R41GA dang duge phdl trién nhanh chéng.

11) R507 14 moi chat lanh ddng s6i dung dé€ thay the cho R22 va R502 6 tioh
chél twong 1y nhu R502. Tuy nhién RS07 khéng duge sir dung tdng tii bing R404A,
R407C vi RA10A.
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12} Nwoe

Nutdie ¢d cong thitc hod hoc 1a H,O ki hidu R718. Vi nuée 6 § nghia o 1fm treng
cdc mdy hoi nude sinh cong nén cdc =8 litu vé mirde rdl ddy di. Trong ki thust lanh, do
dp sudt chin khang qud cac trong thiét bi bay h-:ri; do néng sudl lanh riéng the tich qud
nhd, nhiét 48 lanh dat duge khong dudi 0°C vi nuée dang bang & 0°C nén nude khong
dirge diing cho mdy lanh nén hei. Nude chi duoc st dung thich hap cho mdy lanh &jector
vi mdy lanh hdp thu H,OfLiBr. Nude ciing dug: coi 1A moi chiat lanh hign dai, ngoai ra
11,0 coén dang lam chét tai lanh.

13) Khéng ki

Khong khi boo gém nito, 81y va cic leai khi Khic, ¢é ki higu R729, chi y&u si
cung cho may lanh nén khi va cédc thi€t bj ho4 Idng chung cit va tach kki.

3.L.5. Nghién ciru mdi chdt lanh thay thé

Vige nghign cu mai chit lanh mdi luén gén lidn voi tich sl phét trién hon 150 nam
cha ki thuat Janh. DEn nay ngudi ta d3 biét d&n hing tram losi mai chit khic nhau. Mbi
14n phit hiéo ra mdt mdi chat mdi phi hop, K7 thudt lanh lai brée vio modr giai dogn
phit trién mdi d6 I3 viec sk dung SO, chs Pictet (Phdp) nam 1874 v NH; cia Linde
(D) cling vao khodng thdi gian d6. Dac bigt vige sit dung cdc Fredn vao 1930 6 My di
dua kT thuat lanh dén mét bude ngoat lich sir. K7 thuar dién hoa khong khi, ki thuat lanh
dén dung va thuong nghigp phat trién mot cach dot phée. Sén luong fredn ting 18n mol
cdch bung nd. Pén nam 1991, san luong freon di dat t6i trén mat trigw tAn/ndm, rrong
d6é khodng, 1/4 duge sit dung trong ki thudt lanh ; 3/4 cdn lai duge st dung trong cang
nghigp phun swong (m7 phim, sen x1, thudc trir sau...), ¢Ong nghiép phun va 1ac bot xfp
cach nhigt, bao bi va cée chil tdy ria.

Vio nim 1974 Rowland v Molina phdt hién ra ring freén pha huy ting 6zon. Qua
cdc nghién cdu ngidy ta da khing dinh : Frean khéng nhilg la thd pham phd huy tdng
Gzom, mh cdn gy hidu img ldng kinh Jam néng tréi ddt. Cic freon cdn duge goi theo
cde chir vi€t tit cla thanh phin hod hoc gém hydro H, clo C, flo F va cécbon € :HCFC.
MN&u khang €d hydro 1a CFC, khong cd clo [d HFC. D€ ddnh gid kha nang phéa huy ting
4zon va hieu dng ldng kinh ngudi ta sir dung chi s& ph4 huy ozén ODP (Ozone
Depletion Potential) va chi 36 L nong dia cdo GWP (Global Warming Petential) d6i
khi 13 chi 58 hi¢u ing 16ng kinh GE (Green house Effeet). Bing 3.3 gidi thigu chi sé
ODP va GWP cita ¢ic freén guan trong 15y chufin theo ¢dc ohi s6 ODP cia R11 =1 va
GWP ciing ¢ha R11 = 1.
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Bdng 3.3 : CHI 56 PIIA HUY OZON ODP VA LAM NONG DIA CAU GWP

CUA CAC HCFC

Mdng 44 thé tich

GWEP

Mai char fanh Thoi gian a 1ai | ODP ‘
tromg khi quyén trong khi quyén, ,E Chi s pha hoy Chi = 12m néng
ppt (L07'2; phdn nam .00 i diu ciu
o tridu tritu) (R11=1) 'f (R11 =1)
i -
R0 L34) 50 1,1 I| {1.35
Ell 250 G 1.0 1.0}
RI12 450 126} 09 -1 ! 3
RI2EB1 - ] 3 |
Rl13 15} A1) 0,45 i =7
R13B1 LL¥D & 13 o
E 14 T 1OKH) { cr
R.20 10 .6 i)
R22 (T4 15 0,05 .35
R} aiK) .5 ci ol
RI113 35 LK .85 1,35
Elld 15 2 0.7 4
E114R2 — &
RIS s 400 .4 75
RllG 4 == S G o
123 - 2 (L, [Liy2
R1Z4 - & 002 il
RI125 - IR 0 0.6
Bi13da - 1h ] 0,26
Bl4du 140 7 0,15 0,025
Ridlb - B il 0,08
Ri4lb LG 0,06 1,36
El4l, - 41 0 u,75
REl15du - 2 0 .0

Cic CFC 12 nguy hiém nhét vi chiing rdt bén vimg & méi Jien két clo—cacbon. Ciang
nhidu nguyén hr clo trong lién két ho& hoc, kha nang phd huy 6zon cangldn. Tuy ning
hon khéng khi nhigu 14n nhung do t8n tai hang chuc nam, tham chi hiing tram nam, ddn
din ching leo i&n téng binbh luu rdi dudi 14c dung cla anb sdng mat tri, cée phan 1f bi
phan li, cdc nguyen tir cio duge gidi phéng s& td4c dung v6i Oxy cia 6zdn, phi huy Ozin,
lam mang va lam thilng ting 6260, 14 chin bic vé con ngudh khi cdc tia tY ngoai.

Cic HCFC nhe R22, R123... cé chi s6 ODP va GWP dév nhé. Céc HFC nhy R32,
R125, R134... déu cd OGDP = 0 vA GWP lén hodc nhd tod vi tri el ao phan .
Hink 3.9 giGi thi¢w ODP va GWP cia mét s¢ loai méi chit nhom CFC, HCFC va HFC
thutng diing v&i cch tinh chi a8 GWP mdi cho khodng shdi gian suft 100 nim.
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Hinh 3.9 : Chi =8 ODF v3 GWP cia mot s méi chil lanh
cba ba nhém CFC, HCFC vi BFC thudmp ding.

Vi phuong phép thay thé mdt phan va toén phan cdc ngoyén tr hydrd trong céc
hydrd cdchon ngudi ta ¢ thé tao ra rét nhiéu chit khdc nhau. Hinh 3.10 zidi thidu
mang ciac moi chidl ¢é thé ch& tao ra tr métan CH,. Trong cic vdong tron, ki hiéu trén
ciung 1b ki higu mdi chidt lanh (thi du R10), giffa 15 cong thiic hed hoc (CCL) va dudi
eiing 4 con s& chi nhiét dé sbi & dp sudt khi quyén,

54 lwonyg cde chit dan sude tir étan CyH,, CyHg... ¢On nhiu hon nia.

C'6 thé it ra mdl 3¢ nhan x&t sau :

R4
CHagr

Hinh 3,10 ; Cic chat din sudl ur méan CH,,
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- Mhigt &4 sal ting ddm khi thash phim clo thag. Khl ihay fa bing brém, nhigt 8
- Tinh chiy nfd ting ki think phin oyl ey Kkl niog chly o chng giim kh
ching nhid nguyen vif DYArD bi thay 1he bR clo bode flo. VB ki dat =4 nguyés vir clo,
fles by chilt Khfing chidy nd naw,
= Tind bén ving hod hoe tamg Lhi thbnh phin hydro giden Lita ket hod hoc

- Clhng nhids nguyin o clo, hop.ohll chng lhm truong phieg vl Lgu kit co. Khi
kit thay hé el chc nguyen sl hyded, hop chill cap 14 dyng manh i cie v ligu
hilu co. Chng nilés flo byp chil chng it lim tnmg phéng 332 gt 402 vl che chit din
wh cllag chng it hob tan o dés kKvilng Chng nhifu nguyen 1 <o, hrom vh cb hyded
kb naeg hod 1an dilu ciag cao

Tink chii chung cils chilng v 8
hai, chily nd vii 48 bén viing (Uhein glam
i bl tromg khi quydn} ciin chidng 1o

sl ligmg nguves uir che think phikn b o
ihd dy dodn e mhit b didn mea '
hink 3.11. Tinh d0c bsi thng kii think Wplcis s s
phdin ¢l trong phin tif tng. Tiah chiy e o

nd sing Bhi w0 luemg aguyin 16 hyded

g v ciic hop chill khang o hyded ril

b vimg. Cihe harp chit hén vitg my 1 x4
cde chilt of hpi &6 v mbi tnilmg v

e o £re e i 3,11 & Tisk i bt sy i v b

wh gy hatw dmg Meg kinh. Nt vily st 2,11 § § BV hin vilng
vimg ob thé sit dung 3¢ tifp 1se 1hm moi Hh--&—l‘:::-u::‘c:m-d-uu
chds lenh chi ndn & vimg trinig (kivdeg

eh gach chéo) tren tem glde cde chiy

e wully (h 301§

Theo nghj yuyét cds Clummg ifoh bls v§ mal totmg Hin bop gutc PNUE
(Frogramme des Nations Uinies poar Cenvironsemend) nden (996 of chm sién 2l irén
pskin Al gt cde ml chil lgmh chng mhy cde hop chile chits clo hay bedm San ligng
Becms etk Gl e (990 chd wbo 100,060 (in miem. 1955 v 20,000 in nns 1997 vi
b lakn ngimp vio niem 1999,

Cde mid chils thay 1 1um thivi o thf 1 RIMn vi R152e nbumg chéng cing o
dirge thay th vho khusing nim 20435 do hity dng 14ng kinh. Chi o8 OWT cla chdng bn
e ciia OOy 10 khodng 300 dén 4500 s,

o
ot =3

Virg iy
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3.2. CHAT TAI LANH

Chét tal lanh 12 mdi chit trung gian,' nhin nhisr cha dé tugng cén lam lanh
chuyén td thi€l bi bay hoi. H& thang lanh dilng chit tai lanh 12 hé thong gian 1i€p qua
chil 141 lanh.

Ngu®i ta sit dung chit tai lanh treng nh}.’mg tredng hop sau :

— Khd sir dung trye ti€p dan bay hot 42 1am lanh san phém.

~ — Moi chét lanh ¢4 tinh dac hai vi ¢6 énh hudng khong t6t d&n mdi trudng va sdn
phdm béo quin, chat tii lanh trung gian duge coi la véng tudn hoin an toln.

- Khi ¢d nhifu hd tieu thu lanh vi khi ho tiéu thu lanh & xa ned cung cfp lanh.
Trong trudmy hyp (rén néu didng dan bay hoi true tigp 58 rft bit tiéo vi dwdmyg Sng mdi
chélt Jai vis phitc tap. tén m6i chat lanh, vide phdt hién rd i khé khan, t6n thdt dp sudt
1én. Néu ding chit tai lanh, khic phuc duge hiu hét cbc nhuoe diém vi : Don gidn hod
viée cung cip lanh nhy viée sit dung nudc mudi lanh lam lanh che cde phong khdc nhau
bode st dyng ouwde dd trong cdce tu, thuyén dinh c4, nito 1éng, CO, rén d& k&l dony va
bao quan lanh dong.

Dimng vé mat nhi¢r ddng ma danh gid thi duang chat tdi lanh rung gian 13 Jam ting
exergy vi qua hai thiél bi trac d8i nhi&t hiéu nhiét 43 tang 1&n lam pidm h¢ & lanh va
hi¢u yua nhiét cia chu teink lanh, Bé clng Ih nbuge diém cha Tam lanh gidn 1i&p.

Difng vé mat kinh t€ ciing khong ¢& Igi vi ton them thi&t bi rao A& nhiét, thist hi
tudn hoan chét tai lanh, mat bang 1ap dit, bs i thist bi... Do do pbrong phéap chil yéu
vin 4 lam lanh tryc tig€p. Nhung trong nhitng trudmg hep cu thé di néu & trén ngudi la
vin sit dung chat téi lanh vi ching ¢é nhimg wu diém nh#l dinh, nhiéu khi don giin va
kinh t& hon 13 [am lanh trye 1i€p vi khdc phuc duge céc nhuge di€m cha lim lanh true
tiép trang trwdmg hop (ing dung cu thé dé.

Chdl 1ai lanh ¢6 th€ & dang khi nhu khong khi, dang 1dng nhe nude muds céc loai,
dung dich cde chdt hitu ¢ nhu nigu, métanel, &tanol... nito lang, dang rin nhu 44 kho
vi nude da...

Cing nhy mai chat lanh, chét tii lank ciing pﬁf&i thoa méan mot 58 yéu ciu nhit dinh.
Dudi day 14 mort s& yéu céu di vai chil taj lanh 10ng :

- Diém dong dic phii thip hon nhigt && bay hoi, trong thyc i€ phdi ¢6 higu nhiét do an
todn it nhat 14 5K, nghia la diém dong dic phai thip hon nhigt 46 bay hai ft nhat 1a SK.

— Nhiét d6 s6i phii di cao d€ khi dimg mdy, nhiét d6 chét tai lanh nang lén bing
nhigl d6 moi trudmg thi chat tai lanh khong bi bay hdi mél. Trubng hop chil i lanh c6
nhiét dé bay hoi thdp phai «r dung vdng tufin hoan kin.

- Khéng #n mdn thiét bi. '

— Khong duge chdy, khang gy nd va phai ré tién, 98 kiém.
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— Hg¢ s8 din nhiét va nhig¢t dung riéng cang 1én cang t3t vi chat tii lanh cin cé
nhitng tinh chél trac déi nhigt (6t vi1 khi nang rir nhiét ldn.

— Do nhst va khoi hrgng cang nho cng 18t vi thudn gi cho vigc ian hoan chat tai
lanb, hen nita. o nhdt nhd thi he s6 trav A6i nhiet 1dm hon.

Cng nhu moi chét lanh, khong 6 mét chat tai lenh nao ddp &ng diy du nhiing y&u
cAu Iréqn.

D1 véi nhigt do trén 0°C, nude L& chat thi lanh If wéng, nd ddp dng hiu hét cic veu
cau 43 nédu. Khung vi ¢d nhiét dd hod rdn cao (& B'C) nén nd chi duge sir dung trong
pham ¥i di¢u ti& khong khi, cde oo s§ baa quan lanh trén 0°C nhu bio gquédn rau, qué, bo
sifa v bdo guan ngan ngly cdc sin pham r thil dong var.

Ehi cdn nhiél dg thip hun, ngudi ta si dyng nhimg dung dich mudi ohe NaCl,
CaCl, hoic cac dupg dich nude véi cac chdl hiw co nbhr méranal {CH,0H), 2tanol
(CaHsOH) &tilenglicol (CRIL=(CHI) triclogtilen (C,HCL,) vi glycenin vdi ham lugng
nudc nhidu nhit cé thé duge,

Dunyg dich mu¢i an (NaCl) 14 r# tién phit nhupg néd chi duge st dung che nhige 46
trén —15°C dung dich mugdi CaCl, cé thé dat nhiét do thap hon —45" + —50°C.

Hinh 3.12 gidi thiéu duémg cong hod rin cia dung dich mudi théng dung 1a NaCl va
CaCl,. Nhuge diém chi y€u cla dung dich nay 13 gdy an mon thi€t by Nguii ta cd thé
hod them mot s8 phu gia d& dua d6 pH cla dung dich vé ving trung linh dé d& piy an
mdn thiét bi nhir cde chat e ch& cramat phosfat va cde chat hip thy. Cic dung dich
mudi khémg hé cé nguy co gay chdy, nd nhimg ngirae lai mat s6 dung dich véi cde chil
hiru cor khang nhitng 8 nguy co gy chiy, nd ma mér s& dung dich con ¢ tinh d6c hai
vii co thé séng nhv dung dich métanol. Nhung néu cén nhidt 64 thip dudi -30°C bit
bufe ngudita phai it dung dung dich nude va cée chit hitu co.
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Hinh 3.12 : Buling ddng bihog cia cée dung dich nude nudi NaCl vl CaCl .
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Hinh 3.13 pidi thi¢u dudmg déng bang clia mdt 58 dung dich nude va chél hitu co.
Tuy nhign, nhiéu tai lidu cha bigt néu chél i lanh lam viec dudi —-40°C d¢n —60°C phii
s¢ dung cde chit 141 lanh hind co khong pha thém ninde, Nam 1982 Lién X6 ob dang ki
mét hing phat minh v& chat tai lanh la dung dich nudc mudi nhung khong gay &n madn
kim logi. Theo théng hdc thi hdu h&l cdc tinh chit khic cOng gidng nhy dung dich
mudi, k€ ci gis thanh cia chat tai tanh.

A—  Ehkn
T gnd

- ED

.70

—

- B0

- 161

+
B

- 110

X

-1 / l,.-"
=130
=149
i 20 40 &l aa 100
K0 & % kgkp

Hinh 3.13 ; Duimg ddng bang cda céc dung dich chalt hitu co va nudv.
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Chuong 4
MAY NEN LANH

4.1. PHAN LOAI MAY NEN LANH

May nén lanh 1a ba phin quan troag nhil rong cac hé théng lanbh nén hoi.

Méy nén ¢é nhiéin vu : Lién tuc hit hoi méi chit lanh sinh ra & thigt bj bay hoi dé
nén I&n ap sudt cao ddy vao thiét bi ngung tu. Méy nén phaj ¢é ning sudl hdt du ldn dé
duy tri duge dp sudt bay hoi p, (tueng g rhigt d¢ bay hoi 1) dat yéu cdu & dan bay
hai v cé ép suat diu ddy 4l lém d€ ddm bdo dp sust rong dan ngung tu di can titeng
wng vdi nhigl do moi (redmg lam midt hién cé.

May nén gquan trong mot mat do chiic rang ciia nd trong hé thong, mar khic, do
pdin nhidu bd phan chuyén déng phitc tap nén chét lugng. do tin ciy va nang sudt
lanh cna hé thang phy thude chi y&u vio chat luong, do tin cly v ning sudl lanh
cla may nén. .

Trong Ki thudr lanh, ngudi ta s& dung hin nhy tat cd cdc kidu loai miy nén véi cic
nguvén 1i 1am viéc khic nhau, nhung nhiing logi may nén hay duge sir dung ahét 1& may
nén pittdng. truc vit, rdto xodn Sc 1am vide theo nguyén 1§ nén thé tich vh mdy nén
tuabin, mdy nén geetd... lam wiée theo nguyén LI ddng hoc,

MAY NEN LANH
Méy nén tnd Iigh ] May nén dong hoc
May nan pitting May nén plithng quay Wiy nén tuabin Miy nén ejechd
das ddng
L - r 1
My nén pitid My nén g vil, ; ; ;
¥ 1::.;:1 F:I ng My nén rdto 1, ey ITIE :rl:ahm My nén y&clﬂ R
May nén con e May nen rblo
Méy nén rits 14
My nén wedn dc

Hinh 4.1 : #) Fhan fogi t8ng quat cic loal miy nén lanh.
b ML 58 Lowl oady méae lenh,
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Theo nguyén 1i nén 1hé tich thi qui trinh nén tit &p sust thip l&n dp suft cao nhi sy
thay déi thé tich clia khoang hoi gitia pittong vh xilanh. Mdy nén thé tich 1am viéc theo
chu ki, khéng lign ue, Hoi duac hit va nén then nhitng phin riéng, do dé dudmg hiit vi
day cé hign tugng xung ddng. Trong céc mdy nén lam vige theo nguyeén lf deng hoe, dp
sudt cia ding hoet ting 1&n 13 do dény ning bi€n thanh the ndng. Qud trinh lam viée cla
mdy nén mabin tduge chia ra 1am 2 piai doun. Glai doan diu dang hai dge lam tang 18c
nhé dia quay va canh guat. Giai doan hai, dong hoi cé déng ning lén duge din din
buéng khuéch tan, & d6, dong nang bign thanh the nang va dp suat (ang din. Pac diém
coa mdy nén doéng hoc {4 lam viée lién tuc v khomg cd van.

M4y nén thé (ich cé thé tao ra Ap sudt 1dn vdai khéi lugng hei nhd, nhung ngunsclai,
mdy nén dong hoc dai hoi ca mot démg hol vai luu lugng 9n hode rat 1on, ti sd 4p sud)
dat duge qua mbi ting bdnh cdnh quat 1ai twong A8i han ch& v phu thuse nhigu vao tinh
chil cia timg mai char nhat dioh.

linh 4.1 gidi thiéu sy phan loai tdng quit cdc loai mdy nén lanh khdc nhau vi hinh
anih moL s& loai may nén theé tich,

4.2. PHAM VI UNG DUNG CAC LOAI MAY NEN LANH

Trong ki thudt lanh ngudi la sit dung rdng rai céc loai mdy nén piftong truot vh quay
nhir mdy nén frac vil, 1o, may nén tuahin va cjeclo.

May nén pittdng trurot goi tat 1 mdy nén pittdng, duce sif dung cho cény suil nho
vi trung binh. Vi mot clp nén. ti s6 nén (U s0 dp sufit ddy (r8n dp suat bty cé thé dat
de€n 9. 10, caa nhat 1i 12 tuy theo kidu mdy va d6 hoan (hién thigt k&, Neu yéu céu 1i 38
nén cao ham, phai sit dung 2 hoac nhiu efp nén. My nén lruc vit duge sir dung cha
cong sudt trung binh va 18n. Midy nén truc vit cé i di€m lén 13 rdl vilg chac, it chi ti&t
chuyén déng, khang cé van Iuit vi ddy nén khong cé ténrhat cho clapé hiit via ddy, ti s§
nén mdt cdp cb thé l&n 1t cao (= EU]nEn co thé thay the cic mdy lanh hai cdp céng
kel i h@ $¢ lanh vin ddm bao. 'S, cong diéu kién lam viée 46, may'nén pitlong 1 cip
hiu nlur khidng ¢on khad ning 1am vige vi hicu sudl thé tichA va he & lanh qua nho. Tuy
nhign. hiéu sual may nén truc vit cing giam nhanh khi vugt ra khoi viing cd ti sd nén tai
wu. Ngay nay may nén truc vit c6 xu huéng phét trifn manh mé vi n6 cé nhigu tu diém
hun so v&i mdy nén pittdny, va vdi nhidu tng dung da dang hon, dac biet 1a khi lip dat
trén tu thuy v cde phueng tién van 1ai. Mdy nén true vit rit bén vimyg, kha nang chéng
va dip cao vi dién tich 1ip dat nhd hon phidu so vdi mdy nén pittdng,

Song song vdi vite phdl tri€n manh mé s& luwong va chél luyng mdy nén truc vit o
nhi cling dirge nghién cifu ché tao (4.5). Hign nay, trong linh vie diéu hod khong khi
dang dirge ting dung mot loai mdy nén méi voi rat nhigi mu diém ndi bae 13 mdy nén
xoan o¢ (scrofl). V& mot chi tigt hink xoén dc dimg im vd mot chi ti€t xoan G quay,
qud teinh hot nén va ddy moi chat lanh duge thue hign. Gisng nhir mdy nén e vit, |
may nén xodn dc khonyg od van hit va ddy, loai tor duge tdn thil i€t luu.
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Khi cn ning sudt lanh 1on v rit 1on, ngudi ta s dung may nén tushin. Ti 50 dp
suit clla may nén tuabin thip va ¢d gidh han déi vdi timg loak mdi chit rhung luw luong
¢d thé dat rit lin. Vi cing nang sudt lanh, mdy nén tuabin cé kich thudce hinh hoc gon
nhe hon nhiéu se véi miy nén pittdng va truc vit. Péi vdi mdy nén tuabin, md bdnh
cénh quar duge hidu Eu moL odp nén, Cong rieng dang enlanpy cia modi banh cénh yuat
bi ban ché bai 1i do stic bén vi co hoc déng chdy. Ti 56 &p suidt cia miy nén mabin phu
thude van phan o lugng mdi chdt nbu & churong 2 di dé cap. Phan ot Tugng cang 16n
+0 dp sudt dat dugc cing cao. Nhu vay ti s8 nén cha médy nén pittdng phu thude chit y&u
vilo moi chat. Theo thir nghigém ti s& #p sufit o6 thé dat dwge dbi véi cac mbi chit khic

nhau la :

i1

11T

= 3 d6i véi R22.
=~ 1,3 ... 1,4 463 véi NH,,

=4..5d6i v§i R12; R11:RI13 Bl.

Rdng 4.1 : BANG SO SANH CAC TINH CHAT DAC TRUNG
CUA MAY NEN PITTONG, TRUC VIT VA MAY NEN TUABIN

Loai may nén

BPac tinh ki thodt

Pittong frugt

-

Truc vil

Tuabin

MEng sudt i [echg

0,00015 + 1,5 m’s
(0,3... 5000 m¥h}

0,055 + Im'/s
(200... 10.000m* o

THi thidu 0,3m%s
(1000 m'M}

trang thii Tnit trang théi huit trang thii nén
Ti 56 nén t6i da hoac hitu n =20 Phu thuge vao méi
4p sudlt trong 1 o nén n=8.12 Ap = IMPa chit v k&t cdu cla
P A P may nén.
Dang nén Xung dong Tweng ddi & dinh én dith
© Luu lugng thé tich khi thay i i .
; 38} &p suit nén it phu thuéc H.ﬁu rthir il nglivén B4t phu thude
| Khi ning didu chink nang Didu chinh vo ctip. | Biéu chinh v& clp
+ sudl lanh khi gilt nguyén Han c.h'E ;PED timg kheng han ché ¢é gidi han do thigt
© tdie dby ving yuay e xudng dén 10% hi didu chinh
| EXii véii hien ttong Wong vio | Va 03p thuy huc, o
Jduimg hiit Diay 12 vin 44 nan Khang gﬁ!; trd nga it ghy trdr ngai
{va dap thuy luc) Eld 8
54 chi tigt b} mai mén Nhiéu it Rt i
Yeu cdu dign tich &p dat Nhiéu nht Trung binh fr nhdl
Kidu may Hé, nifa kin, kin H, nia kin Hdr, nira kin
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Hinh 4.2 bidu difn pham vi sir dung cha ha loai mdy nén, cht y&€u la miy nén
pittong, méy nén true vit va mdy nén tuabin. Mdy nén pitléng duoc sir dung cho dén
nang suft e lugmg 5000 m*h thd tich hoi hdar. May nén truc vit duoe sit dung trong
khodng luu lugng thé tich iy 200 d€n 10.000 m'/h. Gidi han dindi ¢6 thé dwee mé rong
thém lrong nhitng adm 13, V& cong sudr tir khoang 1000 m*/h 1y ién ngudi 1a cé thé
sif dung may nén tuabin, ,

Trong khodng trén dudi 3000 m’/h ¢6 s giao tiép via ca 3 loai may nén. Mai luai
déu cb déc tinh rieng vA tuy timg trudng hop tng dung cu thé né cé nhimg wu nhug
diém nhét dinh. '

16 ]

{al- :
[
R N - A‘f"‘
May nén fo
" pithing yo
/ (56 May rén
. ) b ban

X o om0

ENRTWENNEE LA L AT LA

.

10! T 5 1p? , 19t ;510" min 5

12 1! i 1 m¥s 1
Thdl tich il ¥ —=

Hinh 4.2 1 Pham vi unp dung cla méy nén pittdng, true vit v labin.

4.3. MAY NEN PITTONG (TRUQT)

Nhifng may nén ¢é ¢ nghia kinh t€ d4u tién do Linde {Pic) c¢hé tao 1877, Bh 1a cac
miy nén nam ngang, ¢d con wwgt, pitdng tic dung kép. Pic difm cu ban cha nd 1a tde
d¢ cham {100 — 200 vg/min) vA tudi tho it cao. Do téc d& cham nén méy nén c6 khéi
lwrong rat 16n vh cdng kénh. Treng qué trinh phat tridn, cling véi cdc tién bo khea hoc
khéc, ti 1& khoi luong! nang sudt lanh cang ngdy cang duge cai thign. Hinh 4.3 mé ta
qué trinh phit trién cla may nén lanb ciing nhu 1 1& khéi luong/ nang sust lgph cimg
ngay cing giam.
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b3
Aile IR Wil R e A0 LT 1T 13
¥
20
2o

S arpeg ar el I il ]
iy ety petlag, ey b i ] SO L)
Mhdng casp paing me 30 _ 1 T
T i) uitmirey, sy &4 EY 148 4.08
i, 10 = o el hg It Ll im
(Mg sulf e by e b

-t e 2P

Wi 43 s il s phat i by e piniiesg

A1, Plim boal may ndn plitiag {truwt)

Wiy nin pittbng ob ris nhbds chng loal khic nhos, oo o khdc nhan w§ thee rimg
hdng hoje tmg neede sin siell, Nhmg chimg dupe phan losi thefng nhdi theo mdt ol can
£ wam

10 AEA ol Fawly ;O whidn mod cha Lanh khie aliss ibinig cha yda s has bosi mél
ehilt smdmide (NI1y) wh fredn. Miy nén cho mol chil frogn gdn foemg i sdur nhae. Miy
mén MH,; kihde bidy ahids how do tink chal bod I cle nd, Trong cic ki hign idy nén di
Mg san xell, midy ndm NH; o6 ki higs cho A sh mdy én fredn L higu chidg . b ki =i
dong W cie lisgs mol chil khie shas cho bt miy pén. Néw ding W phidd b chi din
iks ibb risky chef lae

21 Cotoe sile e vk ' ird wifonih

Thil ahy ¢

— My nen thing ding : ailank 3§t thlag ding.

— My ném nden ngang - 1ilank &3 nben pgang.

~ My ivdm hink ohid V. W, vh ¥V, | silanh ddu hknh chit V, W hoae VY.

31 58 wlumb s ey mfn

Thi da : mdy nén | wilamh hoge 2, 4, 6 vb § ailash...

&) Ok mib

Miy nén | clip hose 2 ofp bad tri trén cling mbt mdy.



53 56 mar ldm vide caa pitténg

Tac dung don va tic dung kép : Phin 1én cic loal mdy nén pittdng hién dai cd s&
vomg quay cao, i s8 dudng kinh xilanh trén hinh trinh pittdng lém déu 1a leai tic dung
don nghia 13 nén hoi trén mot mal. Cic joai mdy nén cb con trugr din huing pittdng
nén hol thee cd hai mir L loai tde dyng kép.

) Huemig chuydn dong cita hoi moi chat rong gud trinh nén gqua aitanh

Thudmg ngudi ta phin ra 1am haj loai : Mdy nén thudn déng vd miy nén nguoc
dong. Goi lA méy nén thugn dong néu dong hoi khong déi hudng khi qua xilanh, dugc
hiit-viw & than mdy hodc than xilanh, clapé hit dac rén dinh pitténg va clape ddy dat
trén t&m nap xilanh. Gei 12 mdy nén nguge dong néu dong hei déi hudng khi yua
xilanh, clapt it vi ddy déu bs i trén ndp xilanh, dong hoi chuyén bwdng khi hit vao
vi day ra khéi xilanh.

Thing thudmg, mdy nén thuin déng ditag cho moi chil aménidc cén miy nén ngugc
dang Jding cho fredn.

Ty Phwong php gitd Lin khoang trong cia mdy nén

Theo cdch giit kin khoang trong clia méy oén, ngudi La phin ra 3 loai khic nhav :

May nén ho ; C6 2 loai : Miy nén h& ¢6 con trires vi mdy nén hé khdng cd con
trirert. Mdy nén hd co von truot La loai c& dién cé khoang cécte hiy, chi ch phin xilanh
duge giir kin béng dém kin & thaoh truyén chuyén dong tinh tién, néi gilla pittdng v
com trugt. BYu true cha true khuyu trong khoang moi chit phdi nhé ra khéi cicte dé
nhan truyén dong tit ddng co qua dai truyén hoge khép ndi. Loai mdy nén ho khong ¢o
con truegt 13 mdy nén cdn ¢6 cum bit kin ddu, dé bit kin khong cho mbi chét 16 ri ra
ngoai v khong cho khi lgt vao he thdng.

— Miy nén niva Kin (khodng <6 cum bit ddu truc) nguid ta bo tri dong co nam chung
trung vo clia mdy nén, do 4o loai ba duge chi i€l cum bil ddu true 13 chi L€t gay nhigu
truc trac hong héc clia hé thing lanh va thay bing nip bich bil bang bu 10ng.

— May nén Kkin thuémg 14 loai méiy nén nhd cé nang suit lanh dén 10 kW. Miy nén va
dong co ndm chung trany mot v duge hin kin lai véi nhan d€ dim bdo dé kin tuyét d4i.

B) Ndng sudt lanh Q)

Nang sudt lanh Q la thong 54 chi y&€u cla mdy nén. Ning sudi lanh Q, duee tinh
theo didu kién tiéu chudn vii nhiét 36 ngung tu t, = 30°C, va bay hoit, = —15"C. Can o
via nang sudt lanh ngudi ta phan 1am ba loai

— Miy nén nho : Q, < 14 kW (12.000 kcal/h).

— My nén trung binh : Q, = 14 {d€n) 105 kW (98.000 kcal/h).
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- Mdy nén lém : (3, > 105 kW (90.000 kcal/h}.

DY Nang sucht thé tick hodc the tick nén N thayet V,

The tich nén 1f thuy#t 14 thé tich m3 pilldng quét dugc trong mét don vi thiri gian
in'fs hoac m'fh. Mot s loai miy nén duge phan loai theo luu luyng 1K tich chia mdy
. hoie cin o vio 1hE tich nén If thuyés V), nay nguedi ta ¢a thé tinh duge céc thang 26 co

han cna chu trinh lanh. 1

D6 1a @ dic diém phan loai co ban cia mdy nén pittdng. Tuy nhién con nhiéu dac
di€m phan toai khang thong dung khac nhir phuomg pbdp diéu chinh nang sudt lanh, ché
d6 van hanh yeu ciu, phiremg phdp boi tron, phuong phip lam mdt mdy nén v.v..., o0 day
khéng di san gidi thign. _

Bing 4.2 gidi thidu mét 53 loal mdy nén san xuldt tai Viet Nam, moi chit lanh la
NH,. Nha mdy Co khi Duyén Hai HAi Phong d4 ngimg san xudl tir hon 20 ndm nay. Con
nhi mdy Co khi Long Bién Ha MNoi ciing da giai thé vir 2002 Jdo khong ding vilg duoc
tude oo ché canh tranh khéc ligt cha thi tnedmg. '1W nay, khang e co sd ndo § Vidt
Narn san suflt mdy nén niva. Bang 4.3 gidi thidu cdc loai may nén MYCOM pitténg cia
hing Maverkawa (Nhat) cho ¢d NH, va freon, | cap va 2 cdp. Pay 1A loai dirge s dung
rat nhidu trong nganh thuy san v cong nghigp Viét Nam. Bing 4.4 gidi thigu cdc loai
mdy nén pittdng sin xuit & Nga theo tieu chodn nha nude GOST va tiéu chudn nganh
QST, |4 cée loai di dege s% dyng réng rdi & Mién Bic tnude ddy, 98 Lign so sidnh. Bing 4.5
gidi rhidu may nén Copeland, nhi sin xudt mdy nén 16n nhit the gidi hién nay. Cie loa
mdy nén cha Bitzer, Bock, Danfloss—Manerope, Tecumseh... cé thé tham khio & tii lieu
hudong dfin thiét ke hé théuyg lanh, heic 58 tay ki thudt lanh vi didu hod khong khi.
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4.3.2. Nguyén li lam viéc cia miy nén pittong

Nghién cdu gud trinh [3m viéc cia médy nén pittong néi ridng vi cha cic loai mdy
nén ndi chung nhim mue dich xic dinh ning sudt nén va conyg iéu hao.

Thea nhitng nghien ci v& nhiét déng, kél qua nghien citu v& gua trinh nén cla may
nén pitténg khémg nhitng ©6 1hé 4p dung cha nhitng logi mAy nén thé tich khdc nhur mdy
nén truc vit, mdy nén réto, miy xén xoan éc v.v... mi con cod théd &p dung €4 cho nhimg
loai miy nén dong hoo nhy mdy nén tuabin va &jecto, vi qua rinh 13m vidc cha ching
luy cd khéc nhau nhung ddn dén két qua cudi cong hoan tein giéng nhau,

L) Qutci trinfr nén Ii thuyér

Hinh 4.4 biéu didn qua trinh nén 1{ thuy&t ciia mdy nén pittang trén so 46 va irén dé

thi p ~ V¥ hd gua cdc tdn thét cla qud trinh nén thye,
| Pirténg chuydén dong qua
lai trong xilanh 1am thay dédi
the tich gidi ban bdi xi lanh va
% bé mat pitténg tao nén cic qud
trinh hot, nén vi ddy hoi moi
chét. Khi pittdng chuyén domg
! tir diém 4 dén diém 1 (diém 4
n - got 11 didm chét trén va didm 1
goi 14 difm chél dudi, diém
) pittdng thay 481 hugng chuyén
/' dong), thé tich tir 0 tién téi
Ve ¥an it md ra d€ hei hit
o 3 di vao xi lanh. Khi pittong dat
C e - dén diém | qua trinh luit kel
He .mp‘ Var hit thiic. Pittong chuyén déng
nguoe [ai, thé rich nho ddn.

Hinh 4.4 : 50 d4é nguyén 1§ miy nén pilldng vi (4 trinh pﬂtﬁ.ng ditix 1 d&n 2
ud trinh nén by thuyel Wéu difn irén dé thi p-V,

n
By

—_——_rre s Fot
-
&

la qua trinh rén, hai van hdt va
_ _ ddy déu dong. Tai 2, 4p suft p
trong xi lanh dat ap sust ddy, clap® diy mé ra d€ pillong tiép tuc di 1&n ddy hoi nén vio
kheang diy voi 4p sust khong déi p,.

Qua trinh hit 4—1 vi ddy 23 khang phéi 13 yud trinh nhiér dong vi boi trong xi lanh
chi bi€n Jddi vé lugng chit khong phai bign ddi vé trang théi.

Qud trinb nénl-2 ¢ thé 1 cic qud trinh nén :

— Pang nhiet véi n = 1 (n 14 56 mi da bién) ;
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F-
—

Hinh 4,5 ; Qud trinh lam viee thue
cha miy nén pittong,

a3 Qui trinh nén chi ké deh tén thit do thé tich chat V.,
b1 Oud tdnh nén k€ 4o 160 thit do thd rich chat v wdn
Thill dp »ulit clape hat vin ddy,

¥, — Thé iich uén 13 1huyét do pitteng quél dude.
V. — Th& tich chi,

¥, = Thé tich tén thil do din nd hot can ap,

V= Thé tich thye &,

= {Jud trinh chue,

.. Qud trinh thuee o xung $ong.

2) Quid 1rivh nén thuc

— Dabién vdi 1 < n < k (k 1a 56
mi doan nhidi) ;

— Poan nhig¢tp =k va -

—Pabifnvain>k

Khi nén hoi voi 16c 46 chdm va
tam mdt hodn hio, ngud ta cé thé
tbuc hién duye qud trinh nén dang
nhigt, ¢d edng tide hao cho qua trinh
nén la nhd nhat.

Qua trinh nén méi chat lanh trong
mdy nén pittdéng xay ra rit nbanh, sé
vong quay truc khuyue c¢é khi dat dén
gin 3600 vgfph (60 vefs) vii tin s
ludi dign 60 Hz, nén ngudi ta coi qud
trinh nén mbdi chdt lanh 14 doan nhiét,
khéng cé sir trao ddi nhiét gita moi
chil va thanh xi lanh ciing nhu vodi
mdi triémg hén ngodi.

Mal dic difm khic cia qud trinh
nén moi chdt lanh 13 hoi moi chat
lanh thiedng 13 hoi bdo hod khd holc
hei qué nhigt gin duémg bio hoa khb,
nhigt 34 ohé hon nhidu so vdi nhist
46 t4i han, tinh chit cia né khic bidt
khi xa so vét khi li tudng. DE tinh
todn cong nén ngudi ta phai ding céc
wdng thife tinh todn kha phife tap cho
khi thuc nhu cic phuong trinh trang
thai cha Yan der Waals, Webh—Rubin
hoic Redlich-Kwong v.v,

P4&i véi cde tinh todn thigt k&,
cong nén doan nhigt duge xac dinh
don gian trén 448 thi lgp-h (xem phu
luc) cé chii § d&n t6n thit khdc nhau,

Qua trinh nén thue 13 qué trinh nén cb ké dén ede tdn that khic nhau (h.4.5).

a0



Tén that lém nhét phai k& d&n trong qué
L trinh nén lhuc 13 tén that do thé tich chél Ve,
Thé tich chét 13 khéng gian con s6t lai gila xi
lanh va pittdng cing ahir cdc khong gian
cdr cwa van hir, van day (clapd) khi pittong
da & vi #ri cao phit. Khi Yam viée, 1o8n b
méy nén, pittdng, xi lanh néng lén. DE dé
phéng héng héc do dinh pitang cham vawe xi
lunh do dan nd nhiét npudi 14 phai chira lai
mo khe hi an 10an nhat dinh,

P (3,2

I.'I: L-EI. r

B vt miy nén ci 1dc di cao, khong

o gian ché1 chiém khoiang 1ir 3 dén 5% thé rich

quét 1i thuy&l cha pinténg (hinh 4.4). Do cod

L O T 1 Lhé tich ch#t nén hoi nén trong xi lanh khong

o ducc ddy ra hé€t. Khi pitsng di xudng hoi co

Vez y ip sudt cao trong thé tich chét dan nd cho

Va3 dén khi ap sudt bing 4p suét bhat. Thé tich

din né d4 1a sthé tich 18n that vi qua trivh hig

Fnh 4.6 £ Su pl thude s V., vio bi chitn tr& v thé tich hiit bi gidm di mot

i sudll hii vi ddy. khodng diing hing thé tich din nd V da. v,

khang phi ¢6 dinh ma né phy thudc vio dp

sufit ddy p., 4p sudit p, cang cao V, cing Ién

hoie TT = py,p,chng tang thi V4 chng ting. Khi p, tang d&n mét gidi han nao do thi

V, bang V) khi dd nang sult nén bing khong v duding din nd tring 18n dudng nén
{xem h.4.6),

Tén that thit hai phai k€ d&n 13 tdn th4t do tr& lue cha claps hil va ddy. Cde clapé
huiit vi ddy cha mdy nén lanh l&m viéc hoiin toan to ddng do sif chénh 1ech 4p svat. Khi
dp sudt hai bén clapé bing nhay, cic clapeé & trang thai déng do sic ddn héi hodc 1o xo
nén. Clapg chi m khi e dp sudi chenh 1éch dd 16n vi ding hedng. Chinh vi vay thii
diém clapé mé raudn how sa vii i thuy#&t khd nhidu,

Theo thut: nghignt, ton that 4p sudt phia kit Ap, o6 thé t6i 0,2 + 0,03 (tham chi 0.05)
MPa va tdn that dp sudt phia ddy Ap, cd the 1én i 0,05 + 0,07 (tham chi 0,1) MPa. Trd
luee chix clape bién déi trong ca khodng chay cha pitténg, t7& e dgt oyfe dzi vio thai diém
clapé mo (xem h.4.5b)

Do ¢4 cde 1640 1hil trén, qud 1rinh nén dién ra shu sau

a ‘b : la dudbng nén doan nhiét, trén thue i c6 1hé )i dudmg nén da bién, giai doan
dau ¢6 n > k do thu nhigt cla thanh xi lanh va giai doan sau ¢é n < k do thai nhigt cho
thanh xi lanh ;
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b—c : Clapé ddy mé & \hivi didm b ; dudmg b—c ta duiing ddy bai nén, dp sudt gidm
xuding, clapg diy dang lai tai ¢ ; qué trinh c—d 12 qud trinh ddn n& hui trong th tich
chét, Clapé hil malai d ;

Qua trinh d-a |4 qua trinh hir.

Do tén thit 4p sudt & clapé hit va ddy, thé tich hit & gidm xudng thém mdt khoing
nifa, da di¢m 4 dich v& phia phai va di€ém 1 dich vé phia trdi 1am cho V,; < V. Pubng
ch&m tren hinh v& bidu dién qui trinh nén thuc o6 xung d@ng ¥ duding hit va dudmg ddy.

Nyoii 160 thét do thé tich chét v da {r& e clapé con phii tinh dén nhiéu loai 16n
that khic nhu t8n that do mei chét néng lén khi hil, 8o thdl do rd ri 1ir khoang dy vé

khoang hat v.v...

Khi mdy nén lam vige, ohigt sinh ra do ma sit ldm ndéog pirtdng vd xi lanh. Xi lanh
con by ndng tén do nhiét ¢udi qud trinh nén c¢lla méi chit. Thugng khi hit mé1 chét lanh
c6 nhiét 89 kha thdp o gén trang thai bao hod khé, Khi it vao xi lanh, thanh xi lanh ¢
nhigt d¢ cao lam cha mai chit ndéng 1én, the tich rieng lon 1én Jam chy nang sust khai
lugng cia miy nén gidm xudng. TOn thil ndy cén cao hon khi hir phii hoi am, vi vay
thuding cha hit hoi qué nhiét vao méy nén. Da1 vé1 amonidc, 46 qud nhiét

Aty =5+ 10°C con 46 véi freon At = 25 +30°C,

L.am mét ddu xi lanh cing 13 phueng phip lam gidm tén thit do meéi chit néng
len khi hdat. Méi chdl amoniic eé ohidgt d6 cudi qui trinh nén cao nén phai lam miét
bing nudc. Trén ddu xi lanh ¢6 do nudc 1am mat lién 1uc. Méi chér frean cé nhiét do
cudi qud trinh nén thdp hon nén ¢hi c4n canh tin nhidt 1am mat bing khong khi
Mo trudmg.

T4t ca nhiing tén that 6 1am giam thé tich hit thyc 1€ clla may nén nen goi 1a 16n
thét thé tich mé ching ta s xét cu the sau ddy.

4.3.3. Tdn that the tich va hi¢u suat thé tich caa may nén

Nhu trén di trinh by, do ¢6 cic 18n thdt cha quéa trinh nén thuc nén thé tich thire &
cha hoti nén ¥V, nho hon thé tich Li thuy#t do pitténg quét V. Hicn sudt thé tich A duge
ding d€ bifu thi tén that thé tich, A chi 13 1 s6 gifia th tich thuc & vi (hé tich 1i thuyét,
A can duge goi 1 hé s& cdp, hé 58 nap.

v[[
l.:v_“ (4.1}

N&u chia 1l vi miu 86 cho thé tich riéng v ciia hoi hill vé mdy nén ta ch

A= (4.2)
m[,
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Mghia 134 A c6 thé bifu thi bang tl s6 gilfa kh&i luemg thuc (€ nén duge vdi khéi
laong 1 thuyét,

Higu sudt thé Heh A cia mdl mdy nén khong phii ¢& dinh ma thay dbi tud theo chd
d& 1am viéc cia he thang lanh (loai mai chét lanh, nhiét 96 qué nhigl hai hit), va dac
bidt 14 ti sd dp sual [1 = py ,p, theo kigu va dang civ tgo clta mdy nén vi urinh d¢ cong
nghé pia cong miay nén {miy nén nim ngang, miy nén ¢d 1én, miy nén o trung vi cd
nhé, hé tich chét, dung sai vi chét hugng cde chi 1i€t, clape hdt, ddy, pittdng, séc ming,
xi lamh v.v.) theo thid gian lam vige coa médy nén (miy nén di "ria” hay chia) v.v.

D6 v mot may nén méi xudt xudng, hicu suft thé tich A thutmg duge cho treng li
lich may theo nhimg két qua thue nghign cba chinh nhi sdn xult.

Thi du, d&i voi may nén amoénide ché tao tai Hatle (CHLB Puic) voi nang sudt thé
tich Vi = 0,03m’ /5(= 100m” 7 h), 1hé tich chel wamg d6i ¢ = Ve/V, = 0,05 vi 6 s6
nén [T - 1+8 thi he s6 cipX cd thé xdc dinh gén ding theo quan hé :

A = 0,093 —0,06(11-1) (4.3)

Mot thi du khdc |3 d6i vai mdy nén che tao tai Nga moi chit amonide, kidu ding
hoac kifu chit V, W, he 58 cipX cé thé xdc dinh gfn ding theo cing thic thye nghiem
cua Badulkes -

g = (0,012 +0,437¢}{1 - TT) (4.4)

Gid tri A phu thuse vao [1 cing c6 thé x8c dinh gén ding theo cic ¢f thi bida dién
trén hinh 4.7.

Vé mal If thuyét, co thé xdc dinh A qua tinh todn timg thanh phén tdn thit rigng 1€,
vl A phu thuéc vio rit nhidu yéu t8 khdc nhau nén 1a ¢6 thé vist .

A=A A Ay {4.5)
Trong di -
7. — He sd tinl dén (6n that do thé tich chét gay 14 ;
. — He sa tinh d&n tdn thdl do tidt L & clape hift vi diy ;
3w — Hé 58 tinh dén tén thét do hoi hit vae xi lanh bi dét néng ;

% — He s8 tinh d&n dn that do rd ri m chat tir khoang uén v& khoang hit gua
¢ ming pittong va van ; -

A — [1¢ 56 tinh dén céc tén thit khdc ; A, thuimg 14y bang 1.
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Hinh 4.7 : Hizu sudt thé tich A vi higu sudt chl thi 7, phu 1hudc vao 1 s& nén 11
ad May nén nhd R[2 ;
b Miy nién umintde khomg ©& con tnrm
{1 = mdy e trung ; 2 — mady oF ldm)
cf Mdy nén R22
d} My ndn ambniic o con Wregt.

Hinh 4.8 : Gidi thidv s¢ dd dang cie tdn (hét thé tich cia may nén,
Cic 16n thil thé tich thanh phin ducc x4dc dinh nhir sau

A — Puoc xac dinh bing quan hé : | Vo= tndihaan

=1 o0V -1 (4.6) -
¢ 14 thé tich chét twong déi 3
e = Vc -"rvll I:}Lﬂ

n 1ahing s6:m =095 1,1 d4i vdi mdy smoniac. . { |
m = 0,90, 1,05 d6i véi may freon. Ar
. thwdmg 1y bang 045 dén 1,00 con A,

thwémg 14y bang 0,70... 0,98 e

Neéu ddu may nén duye 1am mdt t6t, U s6 nén

thap lay A, I6n, nguge lai 1am mar kém, 10 s Hinh 4.8 ; T-f"r‘n 1h.:£t 1hé 1ich cha
my nen.

nén cao chon A nha.

Tat nhign A phu thudc vae ahidu y&u 18
nhuny yéu 13 co bian nhil anh hudng dén A, 13 ti
5@ nén [1. N&u [T thap, nhiét db cusi qud trinh nén thap, than xi lanh mat, tén thit do
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nung némg méi chat khi hit giam va &, s&8 ldn. N&u T1 cao, nhiét di cudi qud Lrinh nén
cao, thin xi lanh néng, tén thit do nung, néng moi chil cao va A, s& nhd.

Ci theé xde dinh X, theo cong thie thye nghiém. Thi du d6i véi mdy nén thuin

déng amoniic ché tao tai Nga A, duge xdc dinh gdn ddng theo céng thire :
%= 1,025 - 0,025, T1 (4.7)

He 58 2, thutmg duge chon tir 0,95 d¢n 0,99. X ciing phu thude chil yéu vaoe U s4
nénll, [1 cang lén 1thi A ciang nho.

Lévin goi tich &6 2,3, = A, vi dua ra cong thae thye nghigm dé tinh %, nhu san

a) B&i véi miy nén amoniic nim ngang ¢d I1ém :

Lo

1“'="k+3ﬁ (4.8)
b) D&i v6i may nén ditug thuin ddmg amonidc :
T
Fogr = (4.9}
Iy

Trong do T, 'L, 1a nhigl dé s6i v ngung tu tuyét doi cha mai chit lanh.
4.3.4. Tin that nang luong, hiéu sudt nén vd cdnp suat dong co

Trén d6 thi 1gp—h cla mai chit lanh, ngudi ta cé thé dé dang xdce dinh duge cong
nen rieng doan nhiét 13 hiéu entanpy Jdu vi cudi qud trinh nén @/ = hy, — hy, kl/ke.

Bray 12 cong sudt nén 1i thuyét. DE xic dinh cong nén thue va cong sudt dong cu
N ta coHn phai chi § dén nhifu tdn thit khéc nbau nhy do trae déi nhigt gida hoi moi
chit va thinh xi lanh, ma sdl, truyén doéng dai hoie khdp ndi... Hinh 4.9, bifu dién so
dé ddmg mé ta cdc loai cdng nén va cde 1én thal khdc nhau.

1) Cdng nén doan nhiét N,

Céng nén doan nhié¢t 1a cong Ii thuyét d& nén hai mai chit lanh tir ap sudt p, dén p,
trong mdy nén & ch& do lam vige 43 cho.

Céng nén doan nhiét ela mdt mdy nén o6 1hé xdc dinh qua quan hé :
N, =n.f {4.10
N, =wm{hy=h,} {4.11)
Trong 46 1+ m — nidng sudt khéi lugng coa mdy nén, kg/fs.
2) Cong uéu chi thi N,

Cémng nén chi thi con goi 1a céng nén thyc cb chd ¥ d&n cdc tdn thét rong cha qua
trinh nén thuc (xem hinh 4.4) nhu tén thét thé tich, tén tha tig luy & clape hit va déy,
tén thit do gua irinh nén léch khai qud trinh nén doan nhiat
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N; = E.F (4.12)

Trong do : F, 1a dién tich d6 thi chi thi Cong aufil dang od i&p St
clla qud trink nén (h.4 4} - g N
mm_ Ny
[o= sy R I
n — 58 véng quay tye kKhoyu ; 1'5'” that
5 ] mm N:I
s = flanh trinh pitténg , "
; o Tén thét a/
p, — Ap sudt chi thi trung binh tac dung tnryen dong DL T
I&n dau piltdng ; e
F - Dién tich ddu pitong. ma sit
Tén that
vay: - ong
N, = p, Fns (4.13)
Ni - P 'V" (4.14) Hinh 4.9 ; Cic loal cong oo vilan thit
Whu viy, céng suét chi thi banyg tich cla nang lugng

Aip =udl chi thi trung binh va thé tich hot Li
thuyét cas may nén.

Thudmg ngudi ta Linh 1odn céng suft chi thi N; theo higu suat chi thin;. Hiéu suat
cti thi N, 1a o s8 gifta edng nén 1 thuy€t v cong nén chi thi:

N
o= (4.15)
|

Hieu sudt chi thi 7, ddc trung cho 18n thal néng lvgng trong qud trinh nén thue vai
cdc tdn that trong, 1éch khoi qud trinh nén doan nhidt 1f thuyet.

Su phu thude cha 1, vio 11 56 nén [] d8i véi mot s& loai may nén durgie trinh bay trén
hinh 4.7, Sy phy thudc clia A va 7, vio ti 58 nén khdng hoan todn gidng nhau. Khi ]
tingA ludn gidm nhung nguge lai n; c6 cuc dai & khodngl] = 3. V& phia phai
ciafl = 3, n, gidm chim nhimg dic bigt vé& phia tréi coa[] = 3,n, giam nhanh nhdl 13
khi | rién gdn 161 1. O d4y khong ching minh,

Ngurin ta ¢d thé xac dinh 1), theo cong thitc clia Lévin .
M = Ay + DI, (4.16}
Trong d6 t; 13 nhigét d& bay hoi va b 14 hé &8 thue nghié¢m
b = 0,002 d6i v6i miy amdniiic cd con gt
b = 0,001 38i vé&i mdy amomic khang cd con trut
b = 0,0025 ddi véi may nén fredn.
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3y Cong sudt hin ich N,

Cong sudt hifu fch N, 13 céng suft do duge tén truc khuyu. N6 bae gém them tén
that ma sar gifta cdc chi 1iél chuyén déng nhu pittdng s&c mang va i lanh, truc khuyu
tav bién, cic & d& va & teuon, 6 lan...

Hc = Ni + Hrns (417}
Cong tigu t&n d& thing ma sit Nms ¢d thé tinh gén déng thee cong thic sau :
Nms = pms""ru (4,14}

Trong d6 p,,. 14 dp sudl ma sar, V¥, 13 th€ uch hit thue 18 cda mdy nén. P, = 49 dén
69 kPa cho mdy amoniic thing ddng, 39 d&n 69 kPa cha may fredn thing dong, 19 dén
34 kPa cho mdy fredn nguoe ddng. Tén thit do ma sit duoc dac trung bing hidu suft eo :

“i I‘]j . .
=— = —— 4,19
Tl N N, + N, { !

Bi6i wii nhitng mdy nén amonidc 1én khéng cé con truer 1, dat tir 0,82 d&n 0,92,
A8 ¥0i indy nén fredon cd nhd T, dat tir 0,84 dén 0,97{2].

4Y Cong sudi dien tidn thu N,

Cang sufit dién neu thy N 14 cdng sudt do trén bang ddu dién cua déng co. Cong
suaAt didn ticu thu N, thuc t€ phii 16n hen N, vi can tinh thém tdn that truyén dong d4i
vdi cdc loai mﬁ'},r nén hdt nhu teuyén dong khdp, truyén ddng dai (d6i vdi cdc loai mdy
nén kin va nita kin, t6n that niy bing khong) va tén that cha chinh ddng co dién.

Biic tnmg che t8n thit troyén dang 1 1, vi dac trung cho Bn (hil cha donyg co Jam,,

Yiy :

N, (4.20)
Nja-F

‘Trnyén déng dal ¢ hiéu sudt truyén dong 4= 0,95 hidu sust démg cor dign n, tuy

ting loai thudng nam trong khoang 0,8 d¢n 0,95.

el =

Cong sudt dign (igu thu theo kinh nghigm thigmg 16m hem cdng sudt hitu ich Ne rir
10 d&n 15%. Tuy nhién dfi v miy nén kin va nia kin, truc khuyu ldp ngay (rén tryc
ding o, 1,3= 1, vi nfu dong co duge 1am mdét bing hoi mdi chat lanh tir din bay hoi
vé Lhi 1, khd cao, cong sudt dién ticu thy Nel khéng Ién hon Ne nhiéu.

Viy higu sudl chung T = 1M, Myg-Ma (4.21)
Va Ny = T] ~ (4.22)

5) Cdng sudt dong co dién ldp dat N,
{’ong sust dong oo dién 1ap dat N, phdi 16n hon N,; khd nhidu vi cde i do sau day :
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4 — Méi ch® do [am vigc c6 yeu cdu céng sudl nén khic nhau. Khi t, va 1, tang,
cony sudl nén lang, Ngudi ta phai tinh 1odn theo ¢hé 46 lam viée khae nghigt nhat ma
mAy nén ¢d the gap phai, lai day N, vit N, dat cire dai (xem phin 4.3.5 vh 4.7).

b — Trong van hanh, dién dp nhiéu khi khong &n dinh, Khi chon cong suft dang
eif, d¢ trdnh qua tai khi dién 4p sut, cén phdi chon cong suft 1dn hon. Thudng
Ny ={L1+21)N

4.3.5. Hé 50 lanh cua chu trinh

H# 54 lanh cha chu trinh lanh Ja 1 28 gifa nang suat lanh dat dirge va cOng Gidu L
cha chu trinh. Thubng ngubi ta sir dung hé 8 lanh 10 thuy81, d4ce bidt trang cic tinh todn
tal i v a0 sénh cac chu trinh lanh.

a) He s¢ lanh If thuyét ca chu trinh thye li i 6 gilta ndng sudt lanh riéng vd cong

nén doan nhiét :

g=So _ Mo (4.23)

Trén thye 1€ edng nén ¢é nhidu boai nhu da phén tich, ¥ theo loai cong di chon dé
nghién eifu ta ciing ed thé ¢a cdc hé s& lanh khde nhau nhur

b) H& 80 lunh hitu ich -

Q.
E =—0 (4.24)
= Nc
) Hé s lanh thue :
¢, = 2o (4.25)
Nc]

Thirdng hé s6 lanh 1i thuyét duge sir dung dé tinh todn vA so sdnh cdc chu trinh va
cde méi chat lanh khie nhau.

4.3.6. Nang suat lanh cia may nén (Q,)

Nang sufl lanh cia mdy nén duge xde dinh hing quan hé -
Q, = muy,; kW (4.26)
Trong dé mn la nang sudt khoi lugng cia may nén hay luong méi chat miy nén nén
dirgic tromg mét don vi thed gian, dom vi kgfs, edn g, 1a nang sufl lanh riéng cos mar kg
méi chit lanh sau khi qua tigt luu. Nang sufit lanh rieng cis méi chal bao qid eling ohd
hon nhiét 4n hod hoi clia nd & ciing nhigt dd s6i, don vi cha g, 12 kikg.
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Cé thé xidc dink duge m qua thang & kich thude hinh hoc elia may nén nh sau -

M LAY (4.27)
Il M.
Trong da v, 14 thé tich nén thue t& cila may nén,
v, 1a the tich nén Ii thuyét,
v, lAthé tich riéng ctia hoi hiit vao mAy nén.
A 1& b s6 clp.
' V.
VELE Q, = ANy (4.28)
¥
hoac Q, =AV,q, {4.29)

Whu ta d3 bidt trong bidu thirc (4.29) chi cd thé tich nén I thuyét V, |4 ¢6 dinh va
duce xdc dinh theo kich thwde hinh hoc clia miy nén.

m.d
V, = g SEN, m’ /s (4.30)

Trong dé : < — Duéng kinh pitténg, m
§ — Khoang chay pilldng, m
z — 50 tugng pittdéng,

n — 50 vong quay, vg/s

Hai thang s6 ¢on lai A va g, déu thay d5i nhicu theo diu kién lim viéc cha mdy
nén. Néu [T gidm. 1, gidm va 1, téng thl A vi g, déu tang 1dm cho Q ting vi nguge lai
néu [1tang, t, tang va t, gidm thi & va y, chog gidam lam cho Q, giam (xem chueng 7).
Nhir vay & cdic ch® da 13m vite khdc nhau, maiy nén cé nang sudt larnh khdc nhau. Dé
curtg ¢dp nhitng thang s6 ki thudl vé nang sult lanh cho npudi tiéu ding, cdc nha che
tat mdy nén thuong phi trén miy nén mdt frong hai thong sGé coban la : -

a) Nang sudt lanh tign chudn cda midy nén Qaye. Méy nén mot ¢dp ¢b Qypy. @ nhidt
dd ngung t t, = 30°C, 1, = —15°C. Nhigt d& qué lanh long ¢, va nhiét 86 qué nhigt hot
huil t,, tuy theo loai mai chét fredn holic amdniac.

Doi vgi fream , = 15°C. 1, = 25°C cdn d6i v&i amdnidc t,, = —10°C, t = 25°C.
Ngoii che do tidu chudn thuing gap trén cdn cd ché db lanh dong cho may nén 2 cdp
rhép trén mét may vd mdy nén san sudt ridng cho muc dich diéu ti€t khong khi.

Bang 4.5 gidi thidu cde ché d¢ tieu chuin dé.
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Bdng 4.5 : BA CHE DO TIEU CHUAN QUY DINII

Cédc che 4¢ lanh Moi Nhiét dé s6i 1,, qud nhiét t,, ngung tu ¢, va qud lanh 1, ; "C
titu chudn chit
tu tqr. th. tq'l

Che dé lanh thigmg NH, — 15 —10 + 30 + 23
(1 chp nin) ' freon -5 + 1S +30 +25
Che do diéu hod

khong khi freén +3 + 15 + 35 + 30
Che do lanh dong MH, — 40 — 30 +35 + 30
(2 clip nén) freon —35 -0 + 30 +25

Trong Ui tich cia méy nén thudng cd cdc bang hole cdc dudbng dic tinh co ban :

Q, = [, 1) 2 N, = [, 4} v ddi Khica e = FO 1) va T =M, t.) trong do 1 1a
cudng d6 dong lam vide. Hinh 10 gi&i thidu cde dudmp dic tinh cla mdy nén FV20 véi
nang sual lanh tiéu chudn 13 23kW (20.000 keal/h).

b) Théng s¢ thir 2 thuéng duge cha bigt 14 thé tich nén Ii thuyét V. Thi du miy nén
Frascold cha Y Loai nirz kin ki hiéw Z30426Y (hinh 4.16b) cé ¥ nghia nhy sau -

7 — Seri mdy nén

30 - Cang suat dong cu (HP — mi Luc)

126 ~ Thé tich nén 1f thuy&t 126 m"/h ;

Y — Ddu boi treom Polyesier POE (néu € irdmg 13 ding ddu khodng).

Tir theng s6 V,, = 126 m/h ngudi ta o6 thé xdc dinh duge cic dac tinh khac cha
may nén. Truwdc hét nang sust lanh Q.. duogc x4c dinh theo céng thuc 4.28 hoidc 4.29.

NEu khéng biét vV, ma cpi biét Qgre ta cling b thé xde dinh Q & ché dd |im viéc
bdt ki nhu sau -

Tix (4.29) ta cor

v, = Q.
A,
Qorr
Ma Vie = J"T‘C"::-lu:rc
V@._‘,ﬂ . }LQD }L Qd]":‘
q. T T
A
Rt ra : Q = Qure 31— A | (4.31)
T Yv1C
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. A 4y Yo
Hoic : - = - i 4.32
' o = Qom: e YooV @32

MNlur vay, lir chg 46 tigu chudn ta ¢4 thé xdc dinh duge nang sudl lanh & ché da 1am
vige bt ki.

Ri1z i
gg 4! A A

]

AN

HakW | Riz
13 | s

9

[ B em e
!

qu | o
L .
" L .-,A:.d.?‘d

— —

L]

s

3028 2045 10 -E 0 §1% h
Hinh 4,1 : ac ik ady aén hay quan he zifa Hinh 4,11 ; Biéu didn chu trinh rén 36 thi lgp=h.
nang sude lanh Q, cdng sudl hitu ich N, vi edc h
s lomh 17 thuyst v vio nhigt d¢ bay bl vt ngung
L, cia mdy nén FY3I0.

b P Pl L L e e
nawncamiom

Thi du 4.1 : Mdy nén 2ATR0 cia nhd mé&y Ché tao thitt hi lanh Ha Naj ¢cé cong sufit lanh
ticu chudn (theo catalé may) Q e = 10.000 keal/h. Cong sufit dang va lap dat Ny, = 7 KW,
Hiy 1inh 1adn kiém tra.

T

Miy nén 2AT80 14 mdy nén of 2 xi lanh b trf (hing ding dudmg kinh xi .lﬂlﬂ'l d = 80mm ; hanh
trinh pittdng s = 70mm, s8 vimg quay n = 600vgph = v/ ; 6 xi lank £ =2, moi chit 1a NH,,.

Che 46 tiéu chudn |

Nhiét do ngung w1, = 30°C; p, = 1, 2MPa

Nhiét 46 bay hoi t, = -15°C; p, = 0,24

Nhigt 46 qud lanh 1ong 1 = 25°C =t

Whigt 6 qud nhiét hoi hir g, = 1= -10°C
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Thong s& cdc diém nit chu trinh tra trén ¢6 thi lgp—h :

I' 2 3 3 _ 4
o, MPa (3,24 0,24 1,2 1.2 1,2 . 0,24
i, -15 —1{} 116} 30 25 —-15
h, kl/kg 1735 LFas 1995 140 620 020
vy, m'lﬂcg_ 0,53

t — Nang sudl lanh riéng q,, -
go=h,—hy=1115kl/kg
2 - Cong nénriéng 1 :
l=h,—h, =260 kl/kg
3 — Hg &6 lanh I thuy&t € -

g = qT“ = 4,83
4 — Thé tich nén 1f thuy&t V,, :
pd 2
v, = “_f_.s.n.z - a,gs 0,07.10.2

V, =0,00704 m/s
5 — Hiéu sudt thé tich A = £ ([1) :

]‘[:Eliz 1,2 _s

Pe 0,24
Tra bing (hinh 4.7b) A = 0, 69 {18y gin ding theo tiéu chuin Nga)
6 — Thé tich nén thuc t& V.
V, = AV, = 0,00486m" /s

7 — L lugng nén thue (€ m e

m = & = 0,00917kg /5

. ¥
8 — Nang sudl lanh Q,
Q, = mag, = 10,22kW £ E802kcal / h

Niur vy, 3, nhd hon 12% sa vdi nang suft dinh mdc ghi tren mée may.

9 — Cong nén doan nhi&i N, :
N, = ml = 2, 3kW




10 Cong nén chi thi N, :

Tra m; thea d4 thi hoac tinh theo cong thie cia Lévin :
T,

n; = Ay + bty = =2 + 0,001,
. Ty

N, = 0,83

N, = 2,8kW

|1 — Cong suat hitu ich N, :
N, =N: + N
N = Poo ¥, = 59.0,00486kW
N = 0,20kW = 0, 3kW

N, =3, 1kW;n, = N = 0,50
. N,
12 — Cong sudt dién tieu thy N -
N, = Al
Nea-Nes
Higu sudt truyén déng 1,4 = 0,95
Higu suat dong co dign 1= 0,85
31
=~—""—— = 3 84kW
Nei {t, 95.0, 85 3

13 — Higu suat chung :
N
n= f" =M MNe Ny N = 0,6
¢l
14 — Cong sult dong co lap dat Ny = TkW
15 — Hé sé an toan :

el
4.3.7. Cic dang cu tao caa may nén pitténg {(truot)
1) My nén thadn dong va ngige dong

Mot trong nhilng dac di€m phén loai quan trgng clla mdy nén pittdng 13 hudng chuyén
dong cila hei mai chit qua xi lanh lrong gud trinh nén. Nguxsi ta phén ra hai loai thuan dong
vd ngucc dang. O may nén thufn déng, dong mai chat khang déi hudng, cdn @ miy nén
nguge dimg, dong moi chit ddi hudng ¢h.4.12} khi di qua i lanh. '
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May nén thudn déng thudng 14 miy nén o trung bink va ¢ lén (h.4.9a) dang cho
NHi. Haoi moi chit di vao & phin gi®ta coa xi lanh (cla 7), khi piltdng di xudng, hoti tran
v khoang gittz pildng réi qua clap# hat tran vao xi lanh. Clapé hit bd iri ngay trén
dinh pittong. Khi pitténg vuot qua diém chét duéi dé di 1en trén, do lyc quén tinh, claps
hit déng lai, hot duoc nén 1&8n 4p suat cao r8i ddy ra ngodi qua van dy b6 tri 1rén nép
trong cha xi lanh, Nhu vay déng mai chat khang ddi hudng khi di qua xi lanh. Mdy nén
thu&n déng thudmg s dung che mén chét aménidc. Do nhiét 46 cudi gua trinh nén cao
nén ngudi ta bé tri 40 nude 1am mdr din xi lanh vi cing do nhidt 48 cudi gua trinh nén
cao nén 44 qua nkiét cia hot hit vé mdy nén cang thip cang 8¢, thuc t&Ar , = 5+ 10K,

Zling chinh vi lf do niy nén mdy amanifc ¢6 b6 tri binh tich 16rg ¢ phia hut va k&t
ciu mdy dic bidt dé trinh hién nremg va dap thuy Ive do mdy hie phii 16ng. Nap xi lanh
12 khéng cd dinh chéit vie than xi Janh ma chi duge gifi bang & xo 11 v chifc ning
giit kin khoang nén, ddng thifi gilt an 10in cho mdy. Khi xdy ra va dgp they luc, Ap suat
tang lén dot npét do nén phai long, s& thing luc nén 16 xo0 11, ndp tong mas ra dé 1ong
thadt nhauh khéi xi lanh tranh gdy hu hong mady vi cac chi tiét,

My nén thuan dong ¢6 nhitng wu diém chinh i :

— Khong ¢618n thit do trao déi nhigt gita khoang hiit va khoang ddy.

— C6 khd nang tang 1ist dign cia clape hit vi diy gidm tdn that dp sudl

— Clapé hit hoat déng it tdn thal 4p sudt vi clape mé v déng theo guin Linh clia pittdag,

Mhim iy nén thudn ddng ciing ¢d nhitng nhuge: didm chinh sau day

Hinh 4.12 ; 1) Méy nén thuin dong
b) Mdy nén ngwoc ddng van 14
c} Méy nén npune divng van wing pilbng ddu phing,
1 - Thin méy ; 2 - Xilanh ; 3 ~ Tay bi#n ; 4 - Pindng ; 5 — Claps hit, 6 - Clapa a8y ; 7 — Buémg bl ;
$ Dwimpddy ;¥ - Ao nudc Jam mél ; 10 — Céoh tn nhict; 11 - Lo g0 an loiu ; 12 — Mip xi lanh ;
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= Kbfi luomg punidog lom nén lue nhy, lige ma sil fn, s o :
uuyui:“mn“nmmﬁuh-ﬂﬂﬁ:mm-meﬂmmﬂmﬁr
ngeew iftmy.

My nén ngimss dbiig . 120 wh o) ngdy may duge ol dung rll rowg rll cho b NH;
vh fredn Kt cin mdy mén kide ndy ob phin nbo gon nhs hom losi tudn ddng. Die
didan chump 14 clape bt kbong b8 of utn dinh pildeg mén pitdeg vt dem gidn, o
nihue, nhdy dd giden dooc lpe yuin toh vh lng dwge 18e 33 dfa 3000 hede 3600 wiphila,
Clapé bl v ddy o6 thé duge bd i trén nlp v lank, phin trén mp xi leah duge chia
thbnh hol klsoang hin vl ddy ieng bide (A, 1205 Mhaoo didm oo ban cla lagh ndy 1h
dlign vich b 1 van nhd vh o st tras 3 nhift gilta khoang hile vi kisoang ddy, O ede
midy nén pgunc diig Hidn dot agedt ta chismg b ool clape hdt vb diy dang e, Clapé
Wit dunse b jrf & wpwanhs dink ab ke obn elape By B8 el teén nidp trong xi fank. Tokn b
nhp trén ¢ha ki Lanh 1 khowng dly. Khoang hit tromg b by ndy 1h khoang gidi
bgh griln vich ngodd cla i fand v el vh cla mdy nén Khoang nky thebmg chi i
thing v khoang b el ddng co dign cia méy nita ki, Mhong thdmg v kboang cdcte
Logi mdy ndn ndy o Nk ding it gon kg v chbs ¢hda, vi chi oo ndp 1l lank mho ken
kisiu wih iy mdai Flimh 4. 12d gl thddu mid damg pictmg ihong dympg khde. Mt isén
ciln peitBap loai ndy khdng phing ma cd hinh dic bige, Nip xi lanh wemg dng v dink
pellineg wh o clapd Ay B iri o v Ui coo nledl

Cle Do thady ndn ngope dbag duge ad dymg chil you cho madl chlll freta, nhigt 36
cuti e nén khimg cao nén ndn die xi lanh hodc mAp ngoai xi lash chi b il cish tin

nhlﬂ'riuimrnl:ﬁhr
0 w2~
© =)=
® il BT
@ d.e
D -.

ik 4036 | Thif G cum v ot b iy o miy s Myoum

b e e oo o ol g 1 2, W~ b o e g o Ay 6 oy e clily . % — sl Wi v iy
i L e i s Ay 1 T - Vi dify by wieyg 8 — Vg il hixheg bleig ven dlly % - 1M wae iy
WD = Wik g M 1 |0 = L v i . KD — Vi bl g g (1Y = Sdc oming; | 14 = Xl |
% - Py ;18 = O s Tay bign 17 - As pistong o 18 = L wn | PR = Ol g won bk A gidm 1 |
30 - Winig comsi . IF = Yiewg &3 cmm
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2} May nén «d von trugt

Miy nén cé con trugt 1 loai mdy nén hé kiéu ¢d b cong sudt Ian vi rat 1dn. Con
truot con ducge goi 14 diu chit thip. Hinh 4.13 mo ta so 46 cdu tao cia mdy nién cb con
rrirgt. Trye khuyu | nhén truyén dong LY dong o qua banh dai hagic khép néi. Nhi co
ciu tay bién vA truc khuyu, chuyén dang trdn ciia déng co bién thiah chuyén dong
thang qua lai cia con trugt 3. Pittdng chuyén déng tinh ti€n qua lai trong xi lanh nho
thanh truot 4 ngi v6i con truct. Thudmg pittong clia mdy nén cd con lsugt 1a loai tic
dunp kép, nfu nén ¢ phia ndy thi hil & phia kia. Xi lanh c¢d thé d#t ndm ngang hoac
dimg ; loal mdy nén ¢ hai xi lanh thi cé the dat d&i dien {(ching nam ngang nhung vé hai
phia) hodc vudmg géc (m&1 nam ngang, mol ding). Khoang mai chat (khoang hiit va
ddy) dugc giit kin bing d&m kin 5 gilra than xi lanh va con trugt 4. Ngay nay loai mdy
nay khong con duwge ché lav va sit dyng. '

8 . * He néin ra
| T
1 L,
M
10 - f‘; 2 1
l
& B 4 !
3

Hinh 4.13 : Miéy nén cd cun et

| — Truc khuyu ; 2 — Tay bign ; 3 - Con tnugt ; 4 - Thanh tm-m + 3 — Dem kin trén thanh trvot ;
6 = Clapé hit ; 7 — Clra huit , § — Clapé ddy ; 9 — Clra ddy : 10 = Pitrdng tdc dung kép.

3y Mdy nin ho

Miay nén ho cﬁnxg-:_:i i may nén hir khdng cb con trugn hode may nén cd cum bit kin
ddu truc. ITinh 4.14 mo 1 m&t maiy nén hd diing cho amanidc, 2 xi lank dimg thuém dong,

Pittdéng 10 chuyén domg duge trong xi lanh 14 nhd tay bién 3, true khuyu 2 vi binh
dai 11 nhan wruyén dong tr dong co. Khic v&i mdy nén cd con truot, todn bd co ciu
bién chuyén dong quay truc xhuyu thanh chuyén d9ng tinh tin cua pindog dwge bE tr
trong than mdy |, déng thei 13 khoang moi chat. Vi viy dém kin b6 tri trén diu truc
guay chir khéng bé tri (rén thanh trvgl. Hoi moi chit vio & gilta xi lanh ; clapé hiit, ho
tri trén ndp pitténg vi clapé ddy tran nip trong cia xi lanh. Cic loai midy nén nay cé
cOng suat trung binh vi 1dn nén tlruﬁng c6 trang bi van an twean 16 v van khéi dong 15
ndi giita dudng ddy va dudbmg hit. Khi-khéi dong md van 15, dong 2 van 13 vii 14 dé
may rén [Am viée khong tai, ding ca khoi ddng chi 1am nhiém vu thing ma sét va quén tinh.
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Khi khéi déng xong, ngudi
12 mi md van 13 va sau
Hoimdichdt  d¢ mé tirtir van 14, N&u dp
suit ddu ddy qué cao, ven
an todn s¢ mu xa hal nén
vé duémng hiit. Bianh da 11
khéng chi lam nhiém vy
truyén chuyén dang cha
truc khuyu mé cdn lam
nhigm vu cila mdt binh 4
gilip piltdng viret qua cac
diém ché. |
My nén hi cd wu diém
13 ¢6 thé didu chinh vo chip
ndng sudt lanh nhd digu
chinh v cdp 1 s& da
Hinh 4.14 : Nguyn 1i cu tao niiy nén hé, 2 xi lanh diimg, truyén. Bac dutng va sia
thusn déng chita dé& dang, wdi thy cao,
1 ~Than mdy ; 2 — Trye khuyu ; 3 — Tay bién ; 4 - Xi lanh ; dé pia cong chi Lét va che
5 — NAp i lanh ; 6 — Nap khoung ¢dy ; 7 - Lo xo; B - Ao nude ; tao todn ba. C6 thé sir dung
b~ Clap2 biit ; 10 - Pitiong ; 11— Rénhdai; 12 - Bémkinedtrec; dong co dién, ddng co
13 — Vaun chin déu ddy ; 14 — Van chiin d%u hit ; 15~ Van an 1oln 5
16 = Yan khéi dong.

diezen hodc dong co nd,
thuan tién cho nhing noi cé
dign, hoac &€ Jap dal trén
cdc phirong rign piac thing,

Nhuge diém chinh la cong kénh, tdc do véng quay nhd, chi phi vét liéu cho mar don
vi lanh cao. Tuy nhign, do trinh &6 gia coag yéu cdu khong cac nén phd hap véi hoin
canh ché tao & nude ta. T nhitmg nam 1971 Vién nghién ciiu may Be Co khi vi Luyen
kim da thiét ke cde leai miy nén amdnidc 2 xi lanh déng vd Nhi mdy co khi Duyén Hii
Hai Phong 33 ch€ tao nhr 2A 643 ; ZA B ; 2A 12,5 vA 2A 15, G Ha Noi, nhd may ché
tac thi&€r bi lanh ciing thigt k& che tao hang loat céc loal mdy ¢ cing cong suat vdi 53
lugng va chit lugng roong 61 8n dinh phue vu cho cdc nhu cfu kinh t&€ (xem bing 4.2).
Nhutng do co ché thi trirbng o hai oo sé& ndy d& agiing sin xudl.

Ngohi cde loal mdy nén va cdc té hop lanh di kem v6i cic méy nén nhu bé kem, bé dd,
hudng lanh, mdt 0 don vi dang nghi&n ciiu ch& tao mdy lanh freén vé cdc loal méy lanh
chuyén dimng nhur mdy lanh dong ti€p xiic, mdy kem ctc, miy lanh thuong nghigp v.v...
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L& losga maly mén hedi sin wuiil trén ibE gidi vl da damg w3 cac fogl comp sl khic
nhan. Cd mhitng mdy nfn dar vie am KW ndsg sell lanh 1280 chodn, inh 4. 13 mad
cdii o mdy nén lash bt MYOO0M obha hlng Mayerhaws (Nhit) (xom bang 4.4 Do
timh chil ko san ddu kbdeg han ch clin (redn. nbids RiEd mdy nén ohn chd § dfn vike
ham chE helm famg wid Bl dia :I'li1||: cich b Ed chc didn i v e erong hnde ngoda
wit imdy &€ trink hits toong mod chill b| dis LSp thy khd dimg endy. Khi miy néds via
bbb, b unn dia nghe Khi miy nén Eng, b sl ddu Sege ndi dign & ban vige Khi
mphi i ngly, midy lamh bd ngli khél ngodn dida. Kivi chi miy kenh hood ding oo lad,
e pht BEr b won b 1 olsle 12 din 24h inede ki cha may Tanh [ vige

Nk 408 | Finh ol e Sl sl a5 V000

I = b il Blem il ikl mdy nitm s D - Lit i o b ey ety miep b i Risslh K390 19l phad g | 3 = L

o wmn ol | 4 = Pifegg wh b o bemdi | Y = Phan i Al o = L dla e biph Do il il Sdig i st

il Vo= e iy w0 - T b | ¥ - U vl adeg va B e gube i Ad Lk, 50 = [Eom Lim
abZafeg gy o plbm. ey oo smbes ding Se i ol LB miemiin =& feetig
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43 Mty nén nia kin

Mt trong nhimg nhuac diém co ban cda may nén hd 13 cum dém bit kin ¢& true.
Bay 14 cum chi tiér d& gay sy c6 va hdng hde, mdi chét dé bi ré ri. Truyén déng dai v
khop ciia mdy nén hd tuy c6 mot s8 1 diém ohung cdng kénh, 6n dién tich 1ap dat. DE
khic phuc nhitng nhuge digm d46, ngudi ta ché tao loai mdy nén nifa kin va kin. Hinh
4.16 giai thiéu sg dd nguyén i clu tao cda mdy nén niza kin. MAay nén nira kin giai
quyet vin dé co ban 13 chuyén vi ti dém kin & ¢d true quay sang dém kin 14 cia mat
hich finh 11. Mdy nén nita kin 12 leai méy nén nguwge déng nhumg <6 nhigu dang, phu
thudc vio s8 xi lanh, cdch bé tri xi lanh, cach b tri dubmg hoi hiit vé miy nén va clapt
hiit. Hinh 4.162 mo ta mot may nén nia kin 2 xi lanh Jdit dimg, dong co 1am mit bang
midi chat lanh hiir vé mdy nén. Mai chit sau khi di qua cufn day 1am mét dong co s¢ di
vao khoang hilt bén thinh xi lanh i vho xi lanh gua clapé hdt. May nén nua kin trudc
day thudmg fa loai mdy nhé vd rrung binh nang suft lanh dén 29kW (25000 kcalfh).
Nhung ngay nay ngudi ta d3 san xudt cic loai mdy nén nira kin ¢é nang sudl lanh hang
tram kKW. Hinh 4.16b vi ¢ pidi thigu hinh ddng mday nén pitténg kin 8§ xi lanh cha
Frascold (V).

Hiuh 4.16a ; Nagoyén 1i o4l tao mdy nén nda kin

| — Truc khuyu ; 2 — Kh&i v xi tanh ddc lidn , 3 — Tay bign ; 4 - Piltong ; 5 — Nép meng :
6 — Clape hilt , 7 — Claptt déy ; R - Réto; Y = Stago ; 19— Clu hilt; 11 — Nap binh donp crs
12 — Cudn day ; 13 - Nap uéa ; 14 - Bim kin.
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IH-I.H-I.:H_-,_-:-E- Wl . il -+ Vi iy i Femmesdal @
Foimilsd & ag By i Ll g gl iing

Ay néu mim ki che olr dgng chie mél chll freon, »§ mol chil smonlie dba didn,
dong oo nhil thidt Lhang doge cip ade vl NH,. Do mye Khaye Wp troe tfp vha i,
khing of cun bl dbu inge mbn 18 40 viag qaay dat oM gl J000 vpiph, v wii tin o8
Rl e iy il i gein. 600 wapipd. Cik bt hei vl may ndn 10 b i oiim thin dieg oo,
®hs khed mang e mae 1650 hing hon bili o, cong sull ity tha cha $0ng oo gidm

Beén ngodl déng oo lisn mald blng cinb e akig Trong mid x0 tralmg hpp Adng co
cd the lim mil bing oude, Troag miy s nis kin, ahide khi khoag cln cd hom dia
dbc bafi. O th bl trim midy st hing cfc cleth U o lg vibo true Lhugu

Widy i mita kin gids quydl duoc mdl w8 nhuoc didm clas mily nén by, mhemy | o6
ahdng nhuape dafim khds ﬂ]: wink (xem hdng .65 M o mdy efn hd v i kim chi
g0 & Nga g thide inén bimg 4.4

A3 Ay i i

Todn b mdy nén vi $dog oo due A8 trong v hin kin goi I8 mdy nén kin My
mén kin eling of Wl o e v didm nbit mdy nén nite kin, My nén kin c6 oteg vl nhd
uh vl bl Nphy sy ogeds 10 38 ke ol cde miy ndn Lin of pleg sl lanh W dés
hiing chive KW hode kim hm Mdy ném kin dupo off diphg fdng fil ong cie midy lank
nhat 1 bymly gha Sink ; didu hab ahidt 88 v4 6 lanh thinng nghidp... U ibnh nam 00
tiske 1 gid 8 i wuSl dn B4 trige chigc miy nén kin cdec Jogi kifu piatdng diing cha

i Lamh gra dinh v) ibarong nghidp
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[y Risany hd iy mén v domg oo douic [hp d#l tromg v kin Einonen mdy Lien vigo val
e @0 ril coa, kil lingng wh kich thadc nbd, khimg da. C5 rll phido cdeh b ol midy
pin vh ddng co tbong vo kin ; &l lash pden npang hay Sing . ddng oo nlem ngamg hndks
ditmpg % et hiska o dhdi. Hinh 4, 175 g ikidu k8w mdy nén kim bd i $0ng oo phia
pién, ui Lenh nm ngang hen disdi vh rec khute 89t ding. Hish 4.1 Th ghii thidsi Winh oM
va hink ddng bbm mgodi mit Lidn miy nén kin obs Tecimssh (M) ding cho 1 lash gla
dimh. Trén hink cdi, ta thiy &mg co dwe b irf phin diedi chn mdy sén b il phis rén
T i quay thimg dgt 14%0 vpfph Wiy nén vE déng oo dign A8 trong wli ink trw
HI'E'I|I by fEs Gang Tl Kim v mhay Tne L'I'luflu g phn (ki vy pfio |-1'I'|'I'Il' o Thin
mady ndm vh 4 lesh dds lidm thadmg hing gang uisn & chéng mii min 0 frus dat'n T
Islch bimyg pamg dinge L chil who phin dodi cas bk mdy nén, Midag hing thdp khbing
ok whe mang ném i hid phai gin cong chinh sds. Cor ol wan hie vl ddy duge K trén

ndg tromg sha i el (Blag thép). NAp ngobl ¢ha sl lenh kimg gung, wo thinh haed
khisamg Bt wh ddy reng bide

Py d, |78 0 Timk ol ve s ddsg I-r.l..i-i-l.l.mlu-ﬁq.rn.l_-.l— ils cis Tecimmas
dumg chu b lsah gy dink (may st bl ) phis ein dosg oo pliia dud)
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Tir ddy vo, dau boi tron duge din d&n cdc bé mal ma sdL theo hal dwdng khasn
thing ddng trén tryc léch tam tir cdc ranh xodn. Mot duwdng din dén ddu thanh truyén
cén mot duding din d&n & true trén. Déu duge ddn 1&n 1A do e dung cia luc 1i 1Am khi
truc quay. Trong ndy nén kin thudng ngudi ta st dung loas déng co dign mot pha. Toin
bd khai may nén dong oo duge dét trén ba péi dd 16 xo chéng rung. Cira hit duoc han
viwy phin Irén cda vo. Trude khi vio Ong hit 10, i di qua lam mét dong e Trén 8ng
hil v dng diy co bl (ri cdc &ng tigu 4m. Coc i€p dién cha ddng co b thé duge 4at &
phin trén hoac phin dudi vo. Rale bio ve cling duge lap dat ngay & Jday. Khi déng dién
gud manh hoac nhigt do va quéi néng role s& ngt mach dé bao vé dong cu qua tac dong
cua thanh ludng kim.

Miy nén kin cé nhidu wu diém ntnmg cling o6 nhwoc didm 12 khé sita chita, Néu
déng oo chdy hodic may nén bi ke, van bi hdng, phai phd v& hé thang kin cta may,
nghia 1a phii ¢l cdc dubmg dng hil, ddy va b3 dai vd mdy dé ti€n hinh bdo dirdng
hodc ska chira, sau d6 1ap lai va han lai nhu cii. Cong vigc sira chifa do d6 réir kha khin
phirc tap. Bo phan d# hdng hoc nhat 12 deng co dién, dé khac phue nhuge didm da clia
mdy nén kin, ngurdi ta dil nghién cdu ché tao loai may nén cd man chan. Ralo mdy nén
kigu nay vin nim trong vé han kin rigng stato lip & ngodi. Gidia stato vi role 14 mot
min chan bing thép khong gl day khodng 0.3mm. Khedng cdch gitta man chan va rolo
khoang 0,25mum. '

Mdy nén kiéu nay giam nhe cong tdc ldp rdp, stfa chita lam sach. sdy khd hé théng,
dac biét thay thé rdto mdi cdch dé dang. Nhung cho dén nay, may nén kin kigu min
chin it duge s&r dung vi gap nhiéu khé khan trong ch€ tac méan chin, tén that ddng co
ting lén de khodng cdch gilta ro to vA stato tang. Cdc dic diém oo ban cia mdy nén hd,
nia kin vi kin gidi thidu trong bang 4.6.

Bdng 4.6 : SO SANII CAC DAC DIEM CU BAN CUA MAY NEN HC, NTA KiN, KN

— : .
o Miy nén s © My nén nifa kin Miiy nén kin |
i didm
Bxtm kin bo 1o irttn chi g1 | Bng oo via miy nén bl il | DOng oo vi miy nén
Frac didn o o v | chuyén dong. trang v mdy, duot chung rong vér
kha namg gid kio Miy nén e con trugt iitn | Bém kin bé b trén mit h?‘“ k"’"' Kha ning.
khoang mén chii thanh truyén ; mdy nén hich néip demg co; vice gie | 810 kin khoang mai
khong o6 con trugt trén ¢d | kin khoang méi chii df chat 12 1t nha.
truc quay. dang hrtn nhifu su v& mdy
DE s ri moi chit . nén hé.
5 1hé sil dung cho 18l ca
Mai hill che logi méi chit dén dign | ¢} sirdyng cho mai chat khang din didn ; freon
hodc khing din dign. NH,
fream




T . C6 tén tha truyén dong dui | Khoap of t8n thdr iayén déng i
Lon thill truyén dong hogc khop
[oai ¢ con et - Chim
v ral chijm., ) .
D didm 1 do Loni khang c6 con trugl - Paar the dd cao nhil d&n 3600 vaiph
Chitm vi raag, Linh Jdén .
1450 vuiph !
Khi Ll ditu chinh Vo clp qua bénh dai Han ch# qua thay déi 58 cap cye
Ui A quay
Néng =udt lanh Trung binh, ldm w2 rii ldn Nhd, trung binh va ldn R&t nhidy, nhi via
. trung bBinh
Khi nang bdn dedmg, . .
et it ¥ dang Khé Hit kho
Yéu cfiu do bén ehi | Vira phai (Cac 1§ van v Caa
L3 i cang b gin | cde chi U lam vj.d._‘:.:_' Vet (Cde 13 van va chi W&t B vige vai We do bon, Gi
cony dtt chiam ne"! vl 14U v thay ddi nhanh nén vt lidu va cdng nghé gin cong
cong nebd gia cong yeun dbi di khat khe)
ciu khong khit khe)

4.3.8. Chi tiét may nén pittong trirgt

Uy Thdn puty _

Con g0l 1a cdete hodc bléce cdcte 1a chi ti€t chinh dé lap rap cdc chi tigt may nén lai
vii nhau, True khuyu, tay bién, cév co ciu boi tron déu nim trong thin miy.

Than mdy thudng duoe dic bing gang xdm, nhung cing ¢d loai than may dic bang
kim loai nhe vd thim son choéng rd i hodce than mdy bing k&t cdu thép han. Trén than
mdy cf cic vi 1ri phai gia cong co khi chinh xdc d€ lap tép truc Khuyu, xi lanh, trén than
cém bd i cde clra thao tde, 1p rap, duge bit kin bang bich, cdc cira nap diu, mir quan
sdl ddu v.v...

Thiin miy nén hién dai thuimg 6 xi lanh dic lidn hode bao hoc toan b 11 lanh ; Lrit
phan ndp nhé ra npoii d€ tod nhidt. Dwdmg hai di trang than mdy duge bd i sao cho
cidc huj dau khang bi cudn theo hoi vao xi lanh mi phai dwoc tich ra vi rod tré ai cécte.
Hui nén phdi duge din ra khdi mdy nén bing con dubmg ngin nhit d& may khiong bi
nung nong bai hoi mai chil.

Céc vi tri gia Oy oo khi trén may nén phai cd dé chinh xéc vao dé dam bio sy [3m
- vige 16t cha mdy nhy do vubng gée gilta thin cdc 16 A lanh vdi 4 tryc khuyu, 40 Adng
tam ¢la cic & true, dd vudng goc tam 18 xi lanh véi mat bich 1dp ndp xi lanh v.v ..

20 Xi fanh _

Xi lanh ¢ thé dugc diic cing vdi than thanh khéi than mdy xi lanh hoge dic riéng
bang cdc loai gang ¢ chal lugng cao. Bé mat xi lanh duge gia céng rdt chinh xdc.

Phia trén xi laith ¢6 hai ndap : Nap trong va nip ngoai. D41 véi miy nén nguge dong,
nip trong 14 o8 dinh nhung véi miy nén thudn dong amoOniac nap trong 13 ndp an toan.
Nip o6 thé bi ddy 18n cao nfu ap suéit trong xi lanh quéd 16n do hit phai Mong. Xi lanh ¢
thé lap trén than mdy, hodic didc lién v than.
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Dai vdi may nén améniic v nhido khi ¢ mdy R22 nhiér da dan diy cae nén diu xi
lanh duwge lam mdl bang nude, Trén ddu xi lanh ¢6 b i do nudc wéan hwan [am nat xi
lanh. Mdy nén nho freon R22 vh R12 duge 1am mdt bing khong khi qua cdnh tan nhiét

3) Pintong, xév mdang

Pittong trugl cha mdy nén cd dang hinh try, chuyén déng linh tién qua lai trong xi
lanh, thay d6i thé tch thea chu Ki tao ra qud trinh hit, nén v diy hoi méi chat.

Trong mdy nén thudn déng, co cfu van hdt 4it trén dinh pitténg nén trong pilldng
co dumg din hoi moi chét dén cira thodt van hur va ed vdch dwndi ngin cdch kheang it
viv khoang trong than mdy. Pittong cia mdy nén nguoc dong dom gian hon vi khéng co
¢J cau van hie (h.4.18).

Dé ziam tn that do ré ri, bE mat pittdng ti€p xdc v&i xi lanh duec 1am kin bing vic
xéc mang. DG vl loal pittdng nhi ca kich thude dén khoing 50mm, khéng ¢é vong
xéc mang chi ¢d che ranh nho d8 bol trom, khi d6, 46 chinh xdc gia cHng gitta pitthng v
xi lanh didt hoi rdt cao. Pittdng thudng cé xéc mang hoi va xéc mang ddu. Xéc mang ho
dé giit kin hoi cdn xée mang diu cé nhigdm vu quét ddu hai tron wrong xi lanh.

- o - o 76

Hinals .18 : Mhom pittang — tay bign cita

) Mdy néu thiog ding AV22 &
B} My ndo nguese ditng, F40
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Pitibng thudmg duge diic bdng gang x4m hodc hgp kim nhom. Dé trdnh miai mdn
nhanh, tie dd trung binh cta pitténg khong duge vugt quid +4,5m/s. DG vat cac
midy nén nho, gidi han 44 | rét réng. Tc d9 rung binh cia pittdng cé thé xde dinh
bing conp thic :

C, =2sn {4.33)

o
trong &6 : s 1 khoidng chay clia pittdng vi n 1a 58 vong quay. Mdy nén t6c db véng quay
l6én cd t] s¢ khoang chay/ duéng kinh pitidng s/d = 0,75. Thay ti 56 s/d vio phueng trinh
{(4.30) va hién doi ta ¢

d=123v, /0 =12§Q,/hyg,n (4.34)
vit 14G¢ 39 trung binh pirtdng s& 13 -

¢, =183V, /n? (4.35)

Bé mat ngoai clha pittong sau kki dic duge gia cdng co khi chinh xdc A& 1ip cic
xéc mang va chat. Khi gia cong phai dadm bie 49 vudng goc cla tam chot v bé mat
ngnil d¢ piit cho pittdng khéng bi lgch khi chuyén dong trong xi lanh. Pittong duge
néi voi tay bign bang chéi. Hai ddn chét cé véng ham dé chét khong dich chuyén theo
chifu Lrue.

4) Tay bién

Tay bin (4 chi tiét néi gitta truc khuyu va piudng dé bign chuyén ddng yuay cha
truc khugu thanh chuyén déng tinh ti€n cha pitténg vi xi lanh. Tay bign thudng lam
bing thép ran. c6 15 trén lap v6i chét pitteng va 18 didi 1ap vdi tryc khuyu. Cde 18 p
rip déu ©6 bac 16t €6 ranh ddu bai ron dé tranh mai moén. DAu dwdi, dé Map duye vio
truc Khuyu, tay bién phai ¢é hai ménh, ghép véi nhan bing buléng, bén trong 18 cd céc
1t diéu chinh d€ khi 16p hop kim babil bi mén, ngudi fa nit bt cic 1dm dém ra dé gid
khe hd cin thiét gilia cdc truc va bé mit trong cta 16,

Trong mat s6 may nén nhd, ngudi ta siv dung tay bién bang déng hoac hop kim nhém.

Trén than ciia tay hién cé bd iri [& ddn dfu 18n bai trem cho b mit ma sdl cla chét
pittdng. ‘I'vony ohiéu trudmg hop ba tri Sng ddn ddu bén ngodi than tay hién.

) Truwe khayn ' '

True khuyu 12 mét rrong nhitng chi ti€t guan trong nhdt cha mdy nén, truc phai c6
d¢ bén co hge cao, cling ving vi khé mai man.

True khuyu méy nén thudmg ¢é hai kbuyu l¢ch nhau 180°, trén true khuyu céd ddi
trong gilt can bing momen quay dé lap 2, 4, 6 hoidc 8 tay bién (hinh 4.19a). Day 12 loai
truc khuyu rat thuding gap cla miy nén hé. Trong may nén nita kin hodc kin phén 5
duge kéo dhi vir Lhiét ke phit hap d€ lap vae réo déng co.
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Wiimh 4,39 1 Trus bbwrpw v co sl
taw gawy Dk Luyds
a1 Trie hibvew
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B Nrg bk ki wil Ay el
| =T | B- [0 ommg ¥~ Ty bifu
0 Uy by g
PeTre 3= Cimtnad = Tk iruyitn |
il ~ Funifesg

Cic mdy oén kin abd thaimg ding
true [#ch 1dm (hish £, 0%} hode <o ciln
lay quay thanh ooyén (hinh 4 19ci. Mt
i tryg o6 b i them 8 Lhp vio rben
d@ng oo, Binb léch tam cd 16 likn v
rme, o IhE duoc ghdp tin bing buldeg.
D trong déng 42 can king momen
guay. Tay bien lién ob thé ldp b ding
yun ddi iree. Tromg tryc bea gib cling
b trf rnh dfu df dim dda hdd won (n
ede b s ma sdn

Hii bl efc mdy ndn kin cla
Dhaenfoww Ban Mah, s dgng o cfa oy
quay thanh ruyén. Khi truc guay, ay
guay e lagn mit choyén dgmg 1t
Khir co cu tnegt nén chuydn ddmg chs
piitiag chi 1§ chayfn déag tjmh L
yus bgi

63 Do b ot

Dfm kin b true chi sl deng cho
mby nén kifu h¥ khi diu tree khoju
sk Wb ru mpods v miby A nhin tnayén
g clha Sang oo

Dden kin ed e oo nhigm va bit kin
ed true dd mol chil & bong v mdy
khang rb ri ra ngodi vi khong Lhi ke

mgadl kisbng lot duge vio trong vd mdy. Dém kin ed tror 1h com chd (6 48 hidag hoe ;
FAY w2 of miy mén. W v bl dd i ri ok clall. Nghy nay, d¢m kin o uc Khong con 1
wihn &4 nom gidi irong mdy nén hd nkmeg e wln B ot BRSO o wr of. O it nkldy kide
dém kin ed irye hic nhey phung phd béln 14 bogi 38m Lin of tnec ving ma wt trong
dddu, Winh 4 20 gidfi thiba nguyen i d6m kin of wye blng ving ma sde. Lh w0 &, vhing
lilen 7, wémy déon ca0 s 3, vng thép T quay cling wii trec. Vang kim nemg 3 ¢d dinh
wil Bich | 1 i tEp ade gilts vbng Lim teomg e dish 3 wii vang thip dong T 1 be
mbl lam kin. Do o6 30 bing coo vl cf diin bai trow, b mit ahy ¢d khd ning gid kin
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Th Clvpd bait vl iy

Clapé hie vl ddy lm vige oy dong theo higu Ap sudl trong gsé trink hal, diy. Khi dp
sufil eroesg ab lank ghisn anteg nbd hon kp sell kboang hit Khodng 0,03 MPa thi clape
ht v g b che hai vise xi lah, Néu dp ol tang Tee can hiow Ap sudl kg dy
kiwndng 0,07 M thi clopé ddy ry domg mb 8 piredeg Ay hai nén vhe khoang Ay, D4
clape ofi thé déng md hohn thige chiing phil o 05 dkn hal nhit dinh. Therimg ngei
ehi tews chiy 14 van bling ol 16 1 dhn BN Tuf theo o van, e 1 van o 3 diy 10
0,2 = Zmm. O trang thdi thﬁ.:q:-l cic clapé ddng do fuc din hoi che céc W
vlups hose lue b ca Mﬂﬂ&ﬂtﬁﬂ“.ﬂnﬁlﬁumﬂmﬂm
hgr chf di ndag cie B van. Tdm vam Robe W van 18 chi G dong dong mi van cém &8
vl dusges khoas 8 thodt-hai. Hinh 4 21 o th o tao e clapé hilt v by clls miy néa
s e 2 xi lank thitmg gap Hink 4.23 ma b el o cile van i vb ddy kify vang
cls mdy nén nguoc ddag. DE cila clage bt dn wéi ddu ui lash, o6 bF tri whidw 13 cho
bood hhide 8 vBe. Thm vam 3 1 mdt 14 thép mibug vieg sdm Tiim ven dnpg duooe shi B o |,
Clapé ddy dwee b bl dn mbp xi Limb. Hink 4,320 bifs difs co ciu mdr clapd hie bing
digm or & ity ghinh ning swe Lanh, K cho dng difn chay yaa cutn day didn oir
cuidns dby slwh ra mdt bl trobmg khép kin nang clapd hat vh gil chan lum cho clape bt
ludn o erang dheki tmd



Minh 4 T0 ¢ Cag bt v By o mmdly i g Sang  wl barih ciing Bt bl iitn sl o) Lami
B =0 was | T~ Torw wem bl . L= Thim o {ndis od bavh)
4 = Chug il B A = Tim wm sy 1 6= Lt i ;T = O e
B = L e w9 = Thamh e | B - Bellag hlle

i Lo

I'I_ ! .I : IF r—

- l.l‘-_".'_.‘.i b TR S 4

'S !*.“ ;i .20 _fi

Mk 412 s Chapet bt b by Wi g i vy b poguc i
mi Lot rivirmng | o) Lo Sl 1 hlen sy el bk g b et e hi
= Lt o clagsd il 73 < O wam b 1 3~ Tilion e o 1 4 = ) v bt |
T - T, 80 ik A vy (K - LS el
W = L e etk wlaget Ay | 10~ Dl ilivy didm n



Treng nblng mdy nén mhd, oo cla van Som
glim hom nkidu Mink 4.23 gid chida clapd hii
vi ddy cda mEly mén bim FO 0,7 Cic 16m wan
duge gin birng vit chim 1n nbp ul lank, Tam van
Ay 2 e thdun Li dis hibi

Y Vaamw an godiv ¢dhat mdy iv'n
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Khi dp st dutmy ddy v qud mids che phép, boe dp sult dubng ddy thing buo 16
we, vin am dode mdorm, ki bot hoi & duimg &y vé duimg b Ap sl duimg ddy glam
i mibe 4y djed, van an iole Ll i dong déng lad. Minh £.24 mad b van an ek kidu bi
vt kidw cEm. Higw dp sudy cho ven mi thaimg b 1.7 MPa

0 Kan Lok |:I:|l|-|-; ieeen ik 4.14)

DX win mhimg mdy nén lin. 3 gidm i khi ks dong. ngutn tn B T v khis
doeg. Khi mér isong dutsig hat vh Quimg dfy cong nén chn khdag ding ké, cing sl
g cor chi wdr dumg v vige khle phape Iys i sl v sde § quin tink cc chi e miy.
Sati kb oy ném Bt i 30 péu ofu, mill md van chin dikmg ddy vi khod van khii
dimg lgi. Ngdy nay dal bo phan cde mdy sén dbu o oo ol ning van bl 34 gilm uli
nin kiviig ciin van khdi dong mita,

V) O afad Bl ey iy '

B trom ob tde dung e ghlm miic 36 ma
sht vh mid mie cdc chi HA chuyén ddng irong
mdy nén, gidm ubng hngng tigu hao do ma sdl
v pip phin b Wng &9 kin trong cic ohi U
ms wdl can cgm bl dile troe, & mie tifp niko
pilts xéc ming vi ai lanh pitomg 88 gl kin
klsnang lhen vigc cda may.

Cih hal cdeh bl trom o Bl tom 19 shidn
bdng phetong phip # dbo wh nhitng cinh 1
dda ghn vieo tryc kbajfu hole bdi 1ron quideg

Yt b bin dp wait e Ay 14 dura ) B erem
s g o 4 Ve et etz i i et thig, B trom bleg cich b dd
¥ = Thilm b dox ; & = Dy il sk bumm . theimg sdr dgng chp eic logi midy nhd hoge
:*“ﬂﬂﬂﬂh‘-":ﬂt uimg Mek Khi e vige, diu dudi ci ay

CENM A g bidn hoks 48 kong cls trye khigu, of khi
cdnh 1€ diis hodo dia ving diu 380 hiet 08 ddu & dky v miy nén vio i vi i cln bbi
fron nhat - Pitidng, sdc mang, of wy hign, oic 4 db.

Trong cde mdy wung bink vl Wm, ngudi 13 siv dang bom din 38 b tron. Thisimg
homm il s dumg trupén doeg cim trpc kiuje miy nén. O cdc mdy lon, bom din o
dong co néng tiydn Sdng khang phy thide vie tye khaju, Logl bom diu don gidn
nhiAL By bov dis bdnk rang. Hinh 425 md e bom dds don gikn blng 3 bdrh tiag. Dink
rlig chal dong | deroc ndl v ddn cudi el trye kviba &8 nhin truyen domg cdn hdish
sanp b dimp quay i theo binh chi dgng. Khi miy nén bosl dong, truc khuju quay,
cde binh ring quay, din dwoc byt dodi thim mily qua phan boc & 18n vi dupe din
A& che chi tif chuydn dgng qua cie M kbhoan rin thin efe-chi tét vh clc Ong dds.
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Ap suit ddu ludn cao han 4p sudt trong vo may (i 0,6 dén 1,2 bar. Bam diu 6 thé dit
trong ndp clia vd may phia trén mifc dén hode 44t trong v may & dudi midc ddu. Van an
todn 7 14p trén than bom diu nham giit cho dp suft ddu diy khéng vuot qui gid i che
phép. Cé thé diéu chinh lyc 16 xo kh&rg ché &p sudt din qua vit diéu chinh.

Trong cde mdy nén nhé nhu méy nén kin, n€u tryc 1éch tam dat thing ding, nguii
la bd tri cde ranh ddu theo duémg xodn 6c trén truc. Khi truc quay, déu s€ duge hit lén
nhdr e 1i tam vi chuyén d&n cde vi tef bdi tron. Néu truc dat nam ngang vin phdi bii
tron bang cich té ddu hodc bom diu.

4.3.9. Bidu chinh nang suit miy nén pitténg frugt

Nhir ra di biél, nang sudt lanh cha mdy nén phy thudc il nhigu vao cdc didu kign
bt ngodi nhu nhiét d6 bay hai, nhiét do ngung w1, d& hoan thign vi dd mii mon coa
maiy nén. Nguge lai, nhu cdu vé& nang suft lanh ciing thay ddi. Tir lau, vigc didu chinb
nang sudl lanh cla mdy cho phit hop vdi nhu cdu 13 van dé duge quan tAm nghitn oifu.
Thay {4.30) vio (4.28) ta duore

) .
Q, = h,%i—-.s.z.n.qo.l‘q (4.36)

1

Muén thay déi niing sust lanh Q, ta cé thé thay ddi mét trong civ thong 56 bén vE
phai. Puimg kinh xi lanh d vi khodng chay pittdng s 1a c6 dinh khong thay ddi duge
can vde thong s8 khidc déu cd thé dide chinh duge. Sau day 1a mat 56 phuong phip
thutng dong.

1} Fincong phdp didu chink véng guay n

V& nguyen tic, ¢d thé thay déi véng quay trye khuyu bing cdc phuang phép sau :

— Thay déi ti 56 dai truyén hodc hop giam tée, tuy nhién phuong phap nay khé thuc
hi¢n, khé digu khién ty dong va cing chi img dung cho may nén hd.

— Thay d6i 56 cip cyc dong co. Ngudi ta hay st duog dong o chuvén d8i 2 va 4
cap cue. G ran s6 50Hz, dong co s& o6 e 49 Wwong ing 1450 vg/min va 720 vgfmin.
Phinsng phap nay dé iy ddng hod vi 4p dung cho tt ca céc loai mdy nén.

— St dung mdy bieén tdn : Day 1a phuong phép tién ti#n nhat, dang duoe tnyg dung
rong rdi cho ¢de mdy didu hoa khéng khi loai nhd va trung binh, mang lai higu qua tiér
kiém nang lugng cao.

2) Phuemg phip ON - OFF mdy nén

NEu s mdy nén N = 1 ¢ nghla 12 tit mdy nén khi db lanh va md khi thiu lanh.
Cén goi la didu chinh 2 vi trf 0% v& 100%. Trutmg hgp c6 nhidu may nén (N = 1), ta i
kha nang difu chinb theo bac, Vi dy néu he théng lanh c6 4 méy nén gidng nhau, ta cb
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th€ didu chinh theo 4 bac 0 - 25 — 50 — 75 va 100%. Phuong phdp ndy thuémg st dung
cho cde laai may nén nhéd va rat nhd. Tén that chit y& 12 16n that khéi dong.

3y Xef ngrege hai nén theo dudng phu (bypuss)

Ngudi 1a ba eri mér duémg phu noi théng dudmg hit va ddy. Trén dé diat mot van tu
dang tac ddng nhd hig¢u dp sudt. Khi dp suit P, giim (thira nang sual lanh) van md, hei
thira & dudmg ddy dugc x4 trd lai dudmg hdt. To thit & day chinh bing céng nén lugng
he thira nén bat lai v mat ndng luong. Phuong phap nay chi duge sir dung cho cdc méy
nén ¢d nény sudt lanh ohd hon 50 kKW,

4) Pluromig phidip tiét lun dudmg hiit

Py chinh L phwong phéap digu chinh thé tfch rigng hoi hiit v,.

Trén dudng hit ngudi ta b tri méL van diéu chinh ap suft, kKhi gidm (&i van ddog
hét cira hit [&m cho 4p sudt hiie gidm, by Tugng moi chét nén qua may nén gidm,
lrong khi dp sudt bay hui gidm khong déng ké, khéng lam dnh hudng 131 ché 4 nhiat
dm trong phéng lanh. Day chinh 1 phuong phédp didu chinh v, 16n 1én d€ gidm Q..
Tén that & day 14 t6n thit ma sat. Phuong phdp nay thuimg img dung cho mdy nén vira
va lan.

3) GHE van hiir & trang thai md

Day la phuong phap uu vigt nhdt d& diéu chinh nang sufl lanh gqua diu chinh 568
xi lanh 7 va ngdy nay duge ¥mg dung réng rii cho cdc mday nén lanh trung binh vi ldn.
Khi giit van hit & trang thai md, xi lanh thue & 13m vige khong tdi ; Hoi chi chuyén
ddng qua bai clta van hit khi pitténg chuyén dong lén xudng Tét nhién & day cé t6n
that ma sdt.

Vig¢e thue hién vé mit ki thudt phuong phdp nay cling khd dem gidn. Van hdt duge
ddy 1&n vi gilt & trang thii md bang mat chét ¢ thé didu khién bang thuy hre, bing co
hodc bing hoi nén J dp sul ngung ty qua mot van dign tir hodc tryc Licp bang cudn day
dign 1r. Hinh 4.22 gidi thisu phuong phdp nang van bang cutm day dién tir.

Phuong phip nay cdn cd thé sir dung d€ khdi doéng maéy mot each dé dang. Day
ciing chi 14 phuong phdp diéu chinb tirag néic ning sudt lanh, D& diéu chinh vo cép,
chinh xdc hon véi nhn cdu lanh ngudi ta cé thé k&t hop céc phuang phdp phit hop hoac
diéu chinh cdc phwonyg phdp di néu. Vi du, gitr van hit € trang thai md d&i vdi mot phin
hinh trinh pitténg ching han. Phdn hinh trinh pitténg cé van hit m& J5 cd thé didu
chinh duge vi cap. NGi chung nhifng phuong phap 46 rat phic tap va khong durge si
dung rdng rii.

0} Dict chink hé 36 vdp A

Cé thé diéu chinh hé s6 cdpA qua Ih€ tich chét bing cdch b6 tri mg1L khdng gian
diéu chinh duge Lrén ddu xi lanh. By 12 pheong phip ¢6 dién sit dung cho cdc mdy nam
ngang cé con truot, ngiy nay khong con dng dung nia.
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Ty Bidw chind ndng sudr lanh theo ki thudt 36

Bay 1a ki thual méi nhat duge bang Copeland (M1) k&t hop vdi Cong ry Haier vé
Gree coa Trung Quéc phat 1rién d€ diéu chinh nang suflt lanh cho cdc mdy diéu hoé
khong khi VRF (Vuariable Refrigerant Elow) cd cong sullt dong co dén 20 kW.

4.4. MAY NEN TRUC VIT

Méy nén truc vit 1% loai mdy nén pittdng gquay. Hai truc quay nam song seng i
nhav cé riang xoan theo hinh xoan Sc. Hai truc ndm gon trong than mdy cd cia hil vé
clta ddy b6 or{ & hat d4u than.

Ki¢u mdy nén truc vit théng dung nhit hién nay ¢é hai rato, médt chinh (181) mal
phu {16m) cé 4 hodc 6 rang xodn. Khi truc quay, thé Lich ddu cudi truc vit gidi han gila
hai rang gidm dédn thue hién qud trinh nén. '

May nén trye vil ¢d loai tran ddu va loai khé, MAy nén kho duoc sir dung trong ki
thudt uén khi v may nén tryc vit trin ddu duge st dung trong ki thudt lanh. Nhér cd
phun dau ma may nén lryc vit mdi duge tng dung réng ral trong ki thuat lanh ngdy nay
{h.4.26a).

|

CHu 'I'
_ Hinh $.26a : Méy nén ituc vit (6 hai vit) kifu tran ddu, niva kin
1 - HNiap:2 -Than: 3 - Nip; 4 - Vit bi donp ; 5 — Vil chil déag : 6 ~ Bac 161, 7 - A
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Had true wit kil quesy troog this mdy khoeg he tifp vic wii nhes v Khiag tép vig
ed v than miy. Cic kheang nén of dp sufl bhac phao ela mdl chat dmpe galt kin bing
cheh phm erkn ddu i eem. Chiinh v phommg phdp Bm vigo dé ndm cdc chi tér chayén
Speg 1L 0 bd mdn. mids el cd shigt 48 ol gul trinh séo el tp v nhign loong ol
i B sinh ra reng qud winh ndn di thii cho dilu bd om

ML 1pu didm ndln cila mdynén rue vl 1k khdng ob clapd hiy vi diy mén Lhong od
Rhwig pran chr, Lhdng o séa thil dp sudh bde v diy. 102 88 cip eha mdy nén tac v
A= WIT) i B ndeldu sor wii mady mén pinomp. My mén true vie e the dyt of =8 dp sudl
fm [T = 20, Tén bow niide s vds miy nén pindng M=E = 1L

L4 heomg chi 1688 chuyén doag cla mdy min treo vl ol 0, 84 Her ey can, Lol iy
coo B Pl gon ghig. chle chiln, o khi ndag ching va dip cso. D6 16 nhilng i diém oo
bde bo i mdy pén plridng truon. Dae didem chit trkib bk clng thadm lol hom, nghla 18
el midt miy nén nhamg will &b thd Ln nade crung glun bbng holl irda (uem mpe 62,75

Npokt miy nén srug vit Lide hal tnpc, mghy nay mpui 12 e Lign hink nghlés cdu che
e miy ndn (e vit mde inee. Dge didm cila loai mldy ném ndy 18 chi ob mdt uue vi
shimg cd thém hal bish ring & béo soeim cla tnae viv 88 pghn cdch khoang nin v
Khoang kit Nkimg kogi nky cham dege dag dung rong ril Minh 4 26b vi c g hids
mdy ném mmae vl (kinh edi) olia mily nén truc vt md erue cla Daikin vi hal ioe cis
Hinchs kidu mia kim (h 4 2600,

Wil & 30k © S0y piee rrp il vt bis ible 4Tt | Wby et avge +08 s 2 e
e | b | aii i ociin Uil [t wiia il in
4.5 MAY NEN ROTO

Thiv gss vits ipua, may nédn oo phit iskén et nhanb ching £ v of bupag v clilieg
lom Miy ném mio dingg dng dung nimg 1l Iy cie miy lash ndng sude nhd atne miy
defu o mhigt 85 RAC (Room Abr Conditioner) indy dido hob ctea s had oo shd wii
i chil frade R 13da, R310A, Miy nin row of nhifu bogi khic nhas nhar - miy nén
podo pidloneg Bim god il 1 mdy nén oo Lan vl mdy sén noio 1 il ndy mén idna e,
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trong A6 bowi rivio lan duoc sd Syng rong rhi nhll v sim leimg Khokng 44 uidu chafe
g sk wudl nden JHHUE pbn Bk the g

Mily 1én it 18n (b4 27) pben oo than ¥ hink e, ddng vad tnd 4 lamh. pitideg |
chng od dang Wnh 1y ndm rong % lanhe Nhivcd mdn 1ay quay lech fm, pasdng cf ik
It bréni b mibd trong ciks 1 lash. ¥ Lich thade pittteg nbd o néo ching <l ed mit
g 1iEp vl wdly s vh ddy ellag chink 1h Suimg ngln ch Chosng ndn vl khoang
Nt Dus tien 4 labe 0 Bn endt treag x) lank mbs fube i tai 2 Lhoang ndw vl bl

Khi pindieg ldn 1heo chidu mi3i wen, the 1ich Khosng biln 160 ddn. The tieh Ehaang
Wil @l cyre dpi ki piitheg lan tren dish coo mal b el 1S tnept. DAy ciing (A (ki
didm 1 tich Chomng nén bing khdng. Khi pindog 1an qua migeg hadt, Khaung bt v
khomg née sl wudl hign. Thé tch khoang hit ldn din vi kioomg ném nhié din thee
higm ddng thid qud trink hit vh nén Phia kil khong o8 clapé hilt nén triah dune ids
vhat dp sudi phis kit Chl ed phis &y cb clape. ity dp sule cdn thidi 34 claps diy mé
Lhoang (LY MPa
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Cliw teo cun medy nén o (lm inich giin gadng cha mily ném riio Lim, gdm nsdi thin
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46, MAY NEN XOAN OC (SCROLL)

Tay nguyen H cis miy nén vakn & 48 disgo mdt ki s ngudi Phip thidt K€ ol nam
[90R nlmag div cong nghd ché e yeu cia khit khe do 96 phil dén nhitng ndm 19R0
"-‘-Hh""rlr"-”ﬂnllhu:tttlw:.Hhﬂumdrn#nmh#:#nlmmn_nlhbmﬁnphvm
ithmn |9R3, _

Ty mdh ra din mhimg v o6 phitng we Gifhn vl 101 so w8 mdy nén piising v riio
b g 'dong rong qud itinh ndn, do dd it Snovh i rumg hom sén mdy ods vodn o i
duge img deng odng o8 mgay treag cdc midy didu bod khoeg kbi vim vl nhd, od cong
Wil ey 2o )l 00T din Ijlw-lhﬂwmuﬂmlurm Kmde &2 ot chng
suill dfng £ dm dén 20 kW vl csa o Tuy vy khodig 80% o linmg mily nén chi o
cong sul ehi 0,75 380 12 WW(L+ 1L SHp)

Ady mén wobn o plem mde 1) lank vh mdt piiiing of bimg xodn gidag nhew (xem
hink 4. 305 Patdog v 2l lank dwpe Wing dog vio nhaa.

Flimd 4.31 7 a1 1k ilg pambeg o3 04 bah doeg b ookn widy st b de
Bt T g Wl tikm o i iy pitsmy.

Trowig Kb &8 Lanily chimyg i chege gda b v brém thi pinang & dudd dusc gin lés e
quay cia ddmp oo Khi picdng gquay, cdo b mbt elha xf tamh vi pacdng teo m che
ks et 1l eh thay ] ik BdEn qud arimh Bt nén vi ddy.

Hink 4207 ‘gl fikdu nguyés U thm vide cba mdy mén wodn & 3-D™ cia hiing
Trane (MT). Day 1k kogi miy nén bimg xodn dong (piitdeg quoy). Ming xola Song quay
mpuoe chide ki déap b8 Ta thily trén hink 430, & v 01 0" bang xods dong vh finb
htyt kim. Bhi gyt dlge 1207 wh 2407 ik hai khoang hibt irén vA dudi chng nghy chng
it pdmp vi e dd khdp ddas Ly, Khi gde quay dgt 3607, qul tiah hit k&t thie vA bal 14
Khi depc khép kin. Tial vl khi 88 o gidm thé vich diin thye hign gud trinh néa v ddy
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4.7. MAY NEN TUARIN

Trong miy nén ruabin, 4p suflt ting 1¢n 1a do sy bién déi déng nang clia dong moi
chat nhan drge o bdnh cidnh quat tuabin thanh thé nang, ndi ning hoac entanpy. Miy
nén tuabin gém hai loa: li 1Am va hudng truc nhung trong k1 thudt lanh chi s0 dung miy
nén kidu hudng true (hinh 4.34).

Ilimh 4,34 ; Ngoyén | lam vige cia médy nén i tam

1 = Tiuc; 2 - Than miy . 3 — Pdnh cénh gua
4 - Ong khugch tin ; 5 Budng ddi huénp ; 6 — Ong hiir,

May nén tuabin li 1dm gém mot 54 bo phin co ban 13 : éng hit 4, thin méy 2, banh
canh quat 3, ong khuéch tan 4, budng déi hudmg 5.

Budng ddi hurdng 5 diing d€ chuyén hoi nén 18n ep nén cao hon, £4 tang 4p sudt cla
miay nén tuabin phu thude vae khdi lugng ri¢ng cia mdi chél lanh vi t6c do cung cép.
So vdi mdy nén pilléng, miy nén tuabin ¢é nhitng tu nhirge diém e ban sau day -

— Cd cfiu 1ao dom gidn, s6 hrong chi (i€t chuyén déng it, lam viée lién tuc, tidu ton
npuyén vat lidu iL, tiéu t8n vat ligu ché. tao thudmg chi bang 1/2 30 véi mdy nén pittdéng
<3 1dn cd clng ning suidt lanh, chay v tde dg cao.

Cé higu sual thip, dac biet v&i ndng suit nhd va ti s8 Ap sudt 1dn.
— R4t gon nhe, dign tich lip dit nho, vimg chéc.
Y én hanh don gidn, d¢ tin cay cao.
— Moi chat khong bi din ddu, vi cdc chi ti€t chuyén diﬂlng‘ va ding im khéng ti€p
xiic veii nhau, khong cin ddu boi trom.
— Khi lim viée, e quén tinh nhd.
— 6 1hé didu chinh nang sudt lanh vo cip.

— C6 thé 1am mit trung gian trén mdt miy nén bing ti€t lvu méi chdt (xem muc §.2.7)
O Ap SUAl trung gian.
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Chuong 5

CHU TRINH MAY LANH NEN HOI MQT CAP

5.1. MO DAU

Negdy nay, khi n6i dén mdy lanh thwdmg nguin ta nghi ngay dén mdy lanh nén hoi
ding dong co dién. Song ngodi mdy lanh nén hoi cdn cé mdy lanh hép thy, may lanh
cjects, mdy lanh nén khi, miy lanh nhidt dién v.v... nhu & cheong 2 43 gidi thidn.
Nhung sit suy nghl 46 cong cé Ii mot phin vi mdy lanh nén hoi chiém mét vi tri it
guan treng teong ki thoét lank. Khoang 90 — 959¢ thist bi larh sir dung phueng phip nén
hai bing may nén co. O Viér Nam cOng vay, hdu nhu ngudi ta chua sin xuidr cong
nghigp cic loai mdy lanh hdp thu, ejecto, nén kbi va nhigt dién.

Mdy lanh nén hai chigm mft vi tri quan lrgng vi né ¢6 nhing wu difm co bin
sau day ;

- Ung dung d& dang vho 141 ¢ céc trutmg hop 6 nhu cdu vé lanh. T6 hgp may nén
ding dbng co dien don giin, gon nhe, sit dung Jé ding.

- Khoang nhiét 46 va nang suft lanh gn nhir khong gidi ban, dap dng duge hiu
nhu tit ¢ cac nhu clu khac nhau.

— (e chi tidh gia cong twong d6i d& dang ké ca don chide va che tac hing loat.

— My lanh lam viée vé dd an toan va tin cay cao, mic 46 ty dong hod cia mdy
lon. D& \ing Jung dién 10 v vi dign tir vA dido khién cho thift bi hoat d6ng hoén todn
tuy dong. _

— ¢ kha nang ch& tao he théng hoan chinh dén cdc 1d hop cum chi tigl va chi tigt
riéng (&, rAt thudn i cho vigc 1ap 431 thay the, bio hanh va sir dung.

— Dé dang thich tng vdi vitng truéng hop cy 1hé, chinh vi vdy ma mdy lanh nén hoi
vh chu trinh ¢lia né duge dac bigt chd y. Mai chu trinh mdy lanh nén hui déu cé mat
pham vi img dung nhit dinh hay néi khédc di, dé cé thé dat duge hiéu qui kioh 1€ cao
uhdt phai chon duge chu trinh phir hop nhit d6i vii mdi nhu cdu cu thé. Th{ du chu trinh
| cdp nén chi ing dung 16t cho cdc ahu cdu lanh d&n -2(0°C. Tir —20°C dén ~-50°C phai
sit dung chu trinh 2 cfip nén. Pén nhiét d6 —100°C phai st dung chu trinh 3 cdp nén
hoac ghép ting... '
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5.2. CHU TRINH MAY LANH NEN HOI MOT CAP

5.2.1. Chu trinh Carnot nguve chiéu

Chu trinh Carnot nguge chiéu duge cei 13 chu trinh lanh don gian nhat. Bon gidn
khong phéi v& mat thiét bi ma vi chi bav gdm 2 qua trinh doan nhiét vi 2 qua trinh ding
nhiét xen k& Trén db thi T-s néd don giin i mot hinh chif nhat. Hinh 5.1 bigu dién so
dd thi&t bi va chu trinh Carnol nguge chidu :

— Qud trinh 1-2 14 gud
trinh nén Jdoan nhigt. He
dizge hit vé mdy nén 0
T trang thdi 1 trong ving hai
&m. Hoi ra khdi miy nén
cd trang thdl bio hoa kho
2. Qui trinh nén duge coi
14 dvan nhiét thuin nghich
5 =8, hodc As = 0.
— Qud trinh 2-3 14 qud
5 trinh ngimg tu dang nhitt
{t; = 13 = 1) khi méi chal
thai nhiét cho mdi truimg

Hinh 5.1 : Chu tinh Camot ngzuoe chidy lam mdt 14 nudc hedc
a3 50 36 thiét bi ; khong khi. Piém 3 nim
b} Chu trinh bidu didn 1rén d6 thi T-x trén dudmg bao hoa long.
M — My nén = Qua trinh 3—4 ]2 qui
MDN — May déin nir trinh dan né& doan nhiél ¢é

NT — Thict bi ngumg
HH — Thifl bj bay hei

sinh ngeal cong cha mai
chét trong mdy dan nd :
S = 5.
— Qud trinh 4-1 1A qud trinh bay hoi ding nhiél (1, = ¢, = t,), rong thiét b l:-ay' he
dé sinh lanh (thu nhiél clia moi InKkmyg lanh hode clia chat t3i lanh).
-- Nang sudt lanh rigng q,, ¢lia chu tfinh Camnot bidu dién trén dé thi T-s 1a dign tich
6—1—4-5 cdn trén d6 thi lgp—h I doan thang 41 hodc :
9o = h; —hy. kI kg
— Cong nén riéng { v céng din nd cd ich {y, ¢
{ =hy ~h.kI{kg
dan = hy —hy, k¥ / kg
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— Chdnp tiéu ton cho chu trinh s¢ & ¢

io=1-t, =(hy—h )= (hy - hd),klfkg
Cong riéu tém cho chu trinh bifu dién trén d8 thi T-s 1a dign rich 1-2-3-4.
- Nhiét Lhii ra & thiét bi ngung tu q, biéu dién uen 46 1bj lgp-h -

Yy = ha = hq kI f kg
Va trén 46 thi T -s la dién tich §-2-3-5 hodc bang dién tich g, cong véi 1.
— Hé s6 lanh :

digntich6 —1-4-5  T,A, L (5.1}

& -di¢ntichl—2~—3—4_[Tk—Tu).e!ss=Tk—Tn

c

= _
I‘:

Chu trinh Camot nguge chiéu c¢é hé s8 laph lén nbh3t nén duoc coi 14 he s6 lanh 1i
ludmg va duoc ding dé so sdah hi¢u qué fanh v6i cdc chu trinh lanh khic nhau dudi khéi
ni¢m hiéu suit exergy :

v=—= E.—-—".-*-— : (5.2}

Trong dé : &~ hé 56 lanh cita mdt chu trinh thue pio 46 ;

g.— he 56 lanh ciia chu trinh Carnot.

Vi £ bao gidy cing nhd hon €, nén v bae gid cing nhd hon 1. Néu v cang gén t6i |
thi chu tinh cing gin chu trinh I wéng (Camot nguge chidu). J day khong dé cap
dén chu trinh Lorenz (xem muc 3.12 phin 4 — ¢ic mol chit khéng déng s6i} v sy
khang hedin thién cia chu trinh Camot nguge chidu.

5.2.2. Chu trinh khé

Chu trinh Carnot ¢ céng tiéu hao nhd nhét, nang sudt lanh 1Gn nhat, hé 3¢ lanh
£, 181 nhat nhitng nd lai ¢b nhiéu nhuge di€m vé van hanh :

— Trang thai | ndm trong ving hoi dm, 36 dm phdi difu chinh sao cho diém 2 cudi
qud trinh nén rai vao dudmp bio hoa khé. Diéu 36 khong thé thuc hién trong thuc t&.
Hon nita 1ong v bui khong phan b déu trong khang gian ngn mdy nén rat dé hi va dap
thuy lyc.

- Mdy din nd cé wu didm 1a sink ngoai céng nhung thue & rat cong kénh va 1am
cho chi phi d8u wr ting ddng ké.

Chu trinh kho da giai quyét 2 nhuge difém 4 bang cdch cho may nén hiit hai bia
hod kha vA thay m8y nd biing thi€t bi tiét lwu. May lanh don gian hon, van hinh dé ding
hon va gid thanh lia hon nhidu.
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Hink 5.2 biéu di&n chu trinh khé v&i hai digc diém chinh 13 diém 1 luén ndm trén
dudng hol bio hod kho (thudmg 13 nhiy thigt bi tdch 1dng ba i gilta may nén v thi&t bj
bay hoi) vA qué trinh 181 hwu ¢d 1dn that khong thudn nghich véi nhiét d6 long trude van
tigt hru béing nhiét do ngung tu.

Chu trinh nay chit y&u si dong cho mdi chit aménige NH,.

T 1 Eyp

Fay

TL

FE

Hinh 5.2 : Chu trinh kho
1. ; Thigt bj ti€t [du ; {chid thich «in lai gidng H.5.1)

Céae qud trinh cha y#u cia cho trinh kho :

I -2 : gud trinh nén hoi doan nhiét (¥, = s, hodc As =0} 1rong viing hoi qud nhigt.

1 —2': lam mat hoi qud nhigl W nhiét 39 cusi tdm nén dén nhigt d6 ngung tu.

2= 3 npung tu hoi mai chft & dp sudi cac va nhi¢t dd cao qua thdi nhigét che médi
trudmg lam mat owde hodc khong khi.

3 =4 : qud trinh ti&t lru mot chét [Ong tir nhidt & cao va dp sudt cao xudng nhidt db
thip vi dp suét thip, hy = h, (entanpy khong d6i), s, > s4 (As > 0) ; day 12 qud trinh tist
luu doan nhigt khéng thuan nghich ¢4 entrdpy tang,

4 — 1 : qud trinh bay hoi moi chét long dang nhiet & nhiet 40 thap (1, =t, = t,) dé
thu nhié¢t clia méi trrémg lanh.

— Nang sudt lanh riéng cia chu trinh q, bidu didn trén 48 thi T-s 1a di2n tich
7—1=4-6 nhd hon ¢ha chu trinh Carnot inét khodng dién tich b—4—4-5 : g, =h, - h,.

-- Céng nén riéng 13 dién tich 1-2-2'-3-5-6-4--1, 16n hon cong tiéu tén cho chu
trinh Carnot. Trén d4 thi lgp-h :

{=hy-h, (5.3}
— Nhi&r luemg thdi ra & thift bi ngunyg tu : '

qy = he —h, (5.3

hay q, =/ +q,
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— He sd lanh <la chu triah khé :
g =do (5.5)
f
Vig,<q, vaf>I chonéne<e_.
Hé 54 lanh ¢ha chu trinh khe bao gié cing nho hon cia chu trinh Carnot.

— IMiéu sult execgy cla chu trink khé duge tinh theo quan hé (5.2). NEu bigt higw
sNAT eXeogy ta ¢6 th xdc dinh cdc dai lwong khde qua cfc quan hé cha né.

Thi du 5.1 - Mot may lanh nén hoi lim viée voi hidu sudl excogy v = (L8, Cho biél
nang sudl lanh Q, = 10 kW & 1, = —10°C va 1, = 30°C. Hay xdc dinh hé s& lanhg v
cong nén M.

{ricii . Bign 46i quan hé (5.2} ra ¢b :

E=€ V= To v
T
263
€= 305263 > °
£=25726
Thea quan hé (4.23) ta ¢é :
o Qy
E= N,
Q,  10kW ) '
‘H" = oe—
¥ Ny E 5,62
N, = L.9kW.
Chet v -

- Nhigt 46 t, vi ¢ 14 nhiét d8 bay hoi vd ngung tu cia mdi chdt lanh. Nhigt d¢
phong lanh hoac chat tai lanh ¢é thé 1én hom nhigt d9 bay hoi t, tir 5§ dén 10K v nhiét
9 moi trudng lam mét c6 thé nhd hon nhiet 4o ngung tu t, i 5 dén 10K tuy theo diéu
kie¢n traa déi nhiét bing nuée hodc bing khéng khi, & day khang xét (di.

— Khi tinh hiéu suft execgy hoiac so sénh hidu qua nhigtl cia cdc chu trinh khéc
nhau nhat thigt cic chu trinh dé phai ¢d che& 40 1am viée gidng nhau. Thi du t,, = (4 ;
t,; = t.. hoac nhiét do phdng lanh t), = t,, vi nhiét d6 moi trubng Jam madt 1, = 1, uy
thude vaa yéu ciu nghién ciru va khao sat,

— Quu hinh 5.1 va 5.2 ta thdy d¢ thi T-¢ ¢hd y€u ding d€ so sdnh céc chu tinh vi
céc dai lugng nhiét duge bidu thi bAng dién tich rit thuan tién vi tryc quan, con dd thy
Igp~h chil y&u dung dé tinh todn thist k€ rat thuar loi vi cdc dai lugng nhigt bidu thi
hang dean thang,. :
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— Khi so sdnh hai chu trinh, ngoii nhitng thong 6 ¢4 néu nhy nang sudl lanh ricng,
cong nén riéng, hé 56 lanh, hiéu snat execgy... ngudn ta cHn so sanh cde dai leemg nhu
nang suit ianh riéng thé tich q,, k.lfm't nang sudl lanh dat duge theo mdi don vi vdng
Hiéu tdn hoae cong Ligu thu d8i vdi méi don vi lanh vy,

Thidis2:

Mot chu trinh mdy lanh nén hoi lam vige & nhidt 46 ngung tu t, = 30°C vh nhiér d¢
bay hoi t, = —10°C. Méi chdl améniac. Hay xdc dinh cdc théng s§ dp sudt, nhidt do,
entanpy, entropy cia cdc difm nidt chu trinh ciing nhw he 8 lanh £ va hiéu sofit execgi v
cho 2 trudmg hop -

a) Chu trinh Carnot ngugc chidu.

by Chu trinh khéo.

Gicdi : DE gidi bhi tofin ndy cfn st dung dé thi tgp-h clia moi chit NH, & phy lue.
Hinh 5.3 bigu dién d6 thj lgp—h cha moi chit Nil, vi cdc diém nit cha chu trinh Carnot
vit chu Irinh kho.

Diém B vd cia chu trinh
Camot 132 giae difém eclla dubng
ngung t, = 30°C véi dudmg bio hod
khé x = 1 va dudng bAc hod Am

lga 4 x = 0. Difm A va D la ding giao
ME diém cla dudng s6i 1, = —10°C v
2 dudng ding entropy di qua B

va C,

Cic difm nit cha chu uinh
khé duge xéc dinh nhy sau @ Pifm
1 la giac diém cia t, = —10°C va
duing béo hod khd x = 1. Biém 2
la giac diém cia duémg ding ip

Hinh 5.3 ; 136 thi lgpeh ciis méi chit NH, cé nhigt dd ngung w 30°C véi

ABCD — ¢l trinh Caniol duimg dé“g entropy (doan nhigt)

1.2.%.4 = chu trinh %hé 5 = const di qua difm L vi 8, = 5.

Dig¢m 3 13 giac diém coa dudng

ngimg ding nhigt 1 = 30°C vai

dudng bio hok 4m x = 0 vi diém 4 1a giao di€m ctia dudng ding enlanpy qua difm 3
(hy = hy) ¥di Juimyg s0i t, = —10°C trong viing hoi dm.

Sau day 14 cie gid tri doe duge teén db thi igp—b cho hai chu trinh Carnot va chu
rrint khé.
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Hdng 5.1 ; TIIONG $6 CUA CAC BIEM NUT CIIU TRINH XAC DINH TREN BO
THI lg p- h CHO CHU TRINH CARNOT VA CHU TRINH KHO. .

Chu trinh tarnm Cha trinh khd -

Trang p t hkJke 5 Trang P t hklkg s
thai MPu "C kijkgh | thii M C kI/kgK
A 0,25 -10 1620 5.3 | 1 .29 —14 1748 an
B 1.17 3 1730 3.3 2 1,17 &7 19400 377
C .17 3 635 i AR 3 1,17 30 635 148
o (1,29 -10 625 i 4R 4 0,20 -10 35 | 1,55

Nhir vay, théng sd cdn thigt cila cdc diém nir chu trinh d3 dugc xde dinh, 1a ¢d thé
linh he 38 lanh cia cdc chu trinh. & 56 lanh cba chu trinh Carnot 1i

T, 263

E = 2

¢ T, - T, 303263

2]

6,6
Ta cling ¢6 thé rinh hé¢ 56 lanh cha chu trinh Carnot biing entanpy cha diém it chu
irinh theo quan hé :

£ = h)‘L_hD‘ — 9?5 _
© (hy-hu)-(hg~hp) 160-10

6,6

Hé 6 lanh ¢la chu trinh kho c6 tist lou 13 -

e Mi—hy  174B-635 1113
hy —h, 19401748~ 192

58

Higu sudt excegy coa chu trinh Carnaot la v, = ]

Hiéu suat excepy coa chu trinh khe 12 v = € /e, = 5,8/6.6 = 0,88,

Thi di 5.3 ; Xac dinh chu winh khé cia mdy lanh mot cdp cho biet thé tich hit ciia
mdy nén 12 20m*fh hé s6 cép A = 0,80. Nhiet 46 ngung tu t, = 30°C, nhiét db bay hoi
t, = —15°C ; Mai chat lanh R12. Céng su#t d4ng co 13 bao nhidu, cho bi#t hidu suit
nén 1 = {.7{.

Ciidi - Khi giadi bii todn nidy ta phai ding 46 thi 1gp—h toa moi chdt R12 cho treng
phu lyc. Cic diém niit chy trinh L4y theo hirh 5.2, sau khi vé chu trinh 1&n 48 thi thea
t, = 30°C, t, = —15°C; 5, = const. p, = const va h; = h, = const. Ta xdc dinh duwge cic
didm nit trén chu trinh lanh.

Doc cac gid tri trén 46 thi ta ¢ théng s6 tai cic didm nhur sau
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Biang 5.2

[ 2 3 4
p. MPa 0,183 0.74 0,74 0,183
t.°C 15 42 30 15
h. kifkg 644 672 5295 529,5

Tir cAc gid tri trén 1a c6 thé xdc dinh duge céo thong sd cin thidt :
Ti 6 4p sudl Ja ti s& dp suét ngung tu va &p sudt bay hoi.

l_l"P—k 074

= = 4,04
p, 0,183

Tir ti 56 4p suit va loai mdy nén J3 cha ¢é thé xde dinh duge he s clip A cha mdy
nén {xem chueng 4). 4 day dén bai dd cho ) = 0,80,

Nang suft lanh rigng q,, :
go=h; —h,; =644 = 5295 = | 14,5k] kg
Cong nén ridng :
i=h,—h =672 - 644 = Z8kl/kg
Thé tich riéng cla hoi khi hit v& may nén v, tra trén &6 thi :
v, = 0,09m%kg '
Nang suél lanh riéng thé tich xdc dinh nhu sau :

g, 1145
W=y T 009

H¢ 53 lanh theo chu trinh Carnor :

T, 258
= = =573
¢ T T, -T, 45

He s¢ lanh cda che trinh kho :

=1272k] fm”

E

g, 11435
E=—"f=—"T"=4]
l 28
Ilig¢u sudr execgy cha chu ttinh :
£ 4,1
V= — 5 —tw={(7]
B, 371

Thé tich hdt 17 thuy&t clia may nén theo déu bii cho V) = 20m*M, vay té rich hu
thuc 1€ clla may nén la :

V, = Vi, A = 20x0,80 = 16m*/h = 0,00444m™/s
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Luu lugng mii chdt tusn hodn trong bé théng hoac khdi luyng moéi chit may nén
hiit durese trong mot dom vi thd gian 13

v, 16
= = e = o - 0
m v, " 009 178k /h = 0049kg/s

MNiny sudt tanh :
Q, = my, = 0,04%kg /5.114,5kK] kg = 5,61kW
Cong nén i thuyét :
N, = m.i = 0,049.28k] /s = 1,37kW

Cong nén thite 1€ -

N o Ny 137

N
g === 2 o L96kW
T T 070 g

1 Ny

Céng sust dimg oo chor = 8. N,, trong d& 512 he sd an toan.

Nhur vay hau hét cide théng sd cla chu trinh da duge xdc diph.

5.2.3. Chu trinh gua laoh va qui nhiét

Coi 12 chu trinh qui lanh khi nhi¢t 48 cha moi chat 1ong trude khi di vao van tigt
hizw nihiy hom nhigt 30 ngung ty va got 14 chu trinh qud nhiét khi nhigt d6 hoi hit v& may
nén lém hon nhigt do bay hoi (nam trong ving hoi qud ohiét). Chu trinh qui lanh va gua
nhigt lh chu trinh €6 ¢3 hai dic diém trén,

Npuyen nhin qud lanh cé thé do :
— (% bé 1ri thém thigt bi qué lank 16ng séu thiél bi ngung tu.

- Thi€t bi ngumg tw |3 thigt bi trac d8i nhidt ngrge dong nén 1dng moi chat duee
quid lanh ngay o thigr bl ngung tu.

— D ldng mbi chél tod nhigt ra mo: trudmg trén doan dubng Sng 1k thiél bi ngung tu
dén thist bi €l lwy,

Nguyén nhan qud nhiét ¢é thd do :

- 8 dung van ti€t luu nhigt, hai ra Khoi thidt b bay hui bao gi¥r cling cd mot dd qud
nhié¢t nhil dinh.

- Do tdi nhiét qué 16n v thi€u 1éng cdp cho thist bi hay hai.

— Do tén that lanh tran dudng dng tir thidt bj bay hai dén mdy nén.
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Hinh 3.4 gii thigu chu trinh qud lanh vi qué nhigt

L)
- 9

Hinh 5.4 : Chu wrinh qud tanh, yud nhigt
TL - Van tiét hu nhigt
1-1' — B yud nhict hod hir
F-3 — Do yud lunh JAng trade khi vho van tigt i,

B9 qué niiét hoi i

.étqn =t -t =1t -t (5.6a)
Pd qud lanh léng : |

Aty =ty =ty =t — I _ (3.6b}
Suv gdnh v@i chu trinh kKho ta thiy ;

— Du cd d& qud nhigt hoi hil nén cong nén riéng lém hon chiit it, ning sudt hil cung
gidm chir it do thé tich rieng v ting. Céng nén riéng { = hy =h,.

— Do cé dd qud lanh 10ng nén nang suft lanh riéng ting mol khodng Ag,{xem
h.5.4). Nang sudt lanh riéng :

9e = by —hy

Né&u nhigl 39 budng lanh cao han t) hodc thiét bi i:a},' hoi 12 nguere dang o6 thé tinh :
9o = hl - hd

5.2.4. Chu trinh hdi nhiét

Chu trinh héi nhiet (h.5.5) la chu trinh e6 thi€l bi trao ddi nhiét trong gifta bl chil
tang ndng (lrude khi viio van gt lun) va hoi lanh trude khi vé maiy nén.
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Chu trinh bigu dién teén A6 thi T-s va Igp—h gin giéng nhu chu trinh qua lanh va
qué nhigt. Nhung st qua nhiét vi qué lanh & day x4y ra trong rhiét hi hai nhigr (h.5.6).

CAn bamy nhiét & thigt bi héi nhigr ta cd Ahyye = Ahy . nghla li e — hy = hy. = h,.
Nhiét lugng do 1éng moi chit thai ra ) = ml.cpl.ﬁtl bing nhiét leemg de hoi tho
viio Q= m.c Aty vi do luu luyng bang nhau nen :

UPJ ‘ﬁ'll = ':-I..h .ﬁth

el

T 3 ) }ﬂp
MT )
.ﬂhg o
3 ; @
t 2
1 74
HM L 1
I3 i -
Ak F L
TL ﬂQu'_ .
1 rh

Hink 5.5 : Chu trinh lédi nhigl
HN — Thiét bj héi it
Vi nhi&t dung riéng coa long Gy 16n hom cia hoi Cp, nén : At < At, boi vay higu
nhiet do At,,,, ciia thit bi ném & phia trén : |
At = by — 1 = 5K
DPay 12 mot trong nhitng s6 litu dé
tinh rodn thit bj hdi nhiét cba chu trinh

héi nhigt.
L -‘-‘ﬂ"rnin ” Nang sudl lanh riéng - g, = h; —h,
chify
iy \‘ﬁn‘qx g Cong nén riéng : /= hy — hy
H S0 sdnh vou chu tiink khé, chu trinh
M% ) héi nhigt eiing 6 nhing wu nhuge didm
1
nhur chu trinh qud lanh qua nhiét.
Difn fick b0 A8 nhist F —n Chu trinh hdi nhiét duge dng dung
chv cic hé théng lanh méi chdt 13 fredn,
Hinh 5.6 : Bi€a thitn nhict do nhat 1 R12 v6i higu qué nhigt 1é rét. Chu
trong thiél bj hdi nhiet trinh L8i nhiét khong sir dung che NH,.
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Khi st dung van tiét iu nhiét va thiél bi ngung 1y nguac dong, ngudi a cé thé ¢
chu trinh hdi nhiét ket hop véi chu winh qud lanh va qué nhigt nhu biu didn trén dé 1hi

T-s va lgp—h (h.5.7) v cdc qud trinh :

1" = 1" ~ Qudé nhigt trong thiél bi bay hai ;
1" — 1 = Qud nhiét trong thi¢t hi hidi nhiét ;

I =2 — Nén doan nhiet ;

2 -2 - 53" - Lam mdt va ngung tu ;

3"~ 3" - Qud lanh trong thigl bi ngung w ;
3" = 3 — Qué lanh trong thigt bj héi nhiat ;
3 — 4 - Ti& lun dang cntanpy ;

4 —- ' - Bay hoi dang nhidt.

Trong thi€l bi héi nhiét At . =

- (37

-ﬁh?'q_n = ﬁhllu (j.H]

4 Igp

Hinh 5.7 : Chu uialh k¢t Indp hii nhitd v yud lanh
qui nhigt rén 48 thi T-s +& lgp-h.

T, L1
ty Th iz K
H
o = !
ty | 4 Te - -
R i T
bt MBS trudng Him mat
hiadc TUEC 4Am miat
F ——

Hinh 5.8 : Bi¢n 1hicn nhitl dn
trong (hid b ngung tw,

B¢ od (hé tinh todn thigt k€ cdc Lhiél bi
Lrao d6i nhiét khdc ta khao sdt qud trinh irac
d8i nhiét ciing nhu su bifn thifn nhigt do theo
dién tich trao d&i nhiat.

Hinh 5.8 bifu didn sir thay ddi nhiét do frong
thigt bt ngimg tu cia moi chét lanh t; =ty ¢
nhiét d9 hoi gidam tir nhiét do cué qud trinh
nén xudng dén difm blo hod ; 1ty > t3.: mbi
chél ngung W dang nhigl 1y =ty 5ty =ty

qué lanh Iﬁng[.r}.tLﬂ ) :



Mai trrdmg lam mdt hoac nude lim mdt di

m J c nguge démg ¢d nhiet do vio [, vArat,,
T Chittllnh fu (dudmg nét dat). t,g = t,2 néu lim g hoke
teak = eoammm AT Ir l“" _ ninét dung it Jan {(dudng nél lign).
y Ty . > 'flr Hinh thudmg At = 5K nam & phia tréi :
MO, chiftanh tr AL = tae ~ 1y,
F—= Neu Aty nhd thi Alg, lai roi vao vi i
Hinh 5. : Sy biéx thicn nhiai dg t,. C6 thé xdc dinh vi tri Aty;, bing 6 thi.

e higt bj bay Lt
Hinh 5.2 bifu dién su bign thién nhiét do
trong thiét bi bay hoi. Qua trinh trao déi nhist ¢6 thé chia ra 2 viing, ving moi chat léng
501 vét nhiét dd khong ddi to v vilng qua nhigt hoi vdi nhiét do tdng tir v dén t.. Chét

tai lanh pia thist cd nhi¢tr dd khong déi (cp =» oo hogc m = m) (dudmng nét lidn) hedc

thay dai {duimg nét dift). At thwong ndm phia phidiat,,, = U, —te = TR T
Nhimg néu d:‘;& qud nhigt At rdt nho va nhigt 49 vio vi ra cia chélt tai lanh 1én thi
By 8 thé chuyén sang bén trdi (At = Aty; —14 ).

Thi du 5.4 : Cho bigt nhiét d6 ngung tu 4, = 20°C ; Nhiét 39 buy hoi 1, = -20°C ;
Mbi chdt lanh 1 K1y, | '

Hav xdc dinh v 50 sénh € vA v cha 2 ¢chu trinh sau

a) Chu irinh kha

by Chu trinh héi nhiét wisi Aty = SK & thigt bi hdl nhigt,

Gidi : S dung dé thi Igp = h clia mbdi chat aménidc & phu luc 4€ gidi bai todn,

a) Chu Irinh khé.

¥4 dinh cde didm not ¢ha chu trinh.

Bang 5.3

Chu trinh khd thu irich héi nhigt

xicm i 1 ! 2 3 4 l 2 3 4 5

Apsugip.Mpa | 019 | 086 | oss | oas || o1 | 086 | 086 | oae | a9

' Nhitt dé 1, °C | #S w | - || 15 130 0 —2n | -0

Eataupy h, klfkg 1730 1950 500 590 182N 2000 50 S0 1730
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He 58 lanh chu trinh Carnot -

-
© T, -T, 293-253°
Hé& 54 Llaoh chu trinh khé -

£

6,3

€=%,=h, 220 -
Higu suft execgy ciia chu trinh khé -
£ 3,2 _
M= : = &1—3 = (32

by Chu trinh hdi nhigt (h.5.10) 14 chu trinh héi nhigt ma rude kbi vio thiét hi héi
nhigt, long nam trén dudng bio hol 1ong (chua qua lanh) va hai ném irén didmg hio
hod khd (chua gua nhiét).
Can béing nhi&t & thisl bi héi nhiat ta cb nhigt trao d8i cha pha 1ong Q, bang pha
hoi Q,,.
Q| = m;tplﬂ'n = Qh = mh.cph.ﬁTh

Vimy —my néntaed:

Coi {3 =ty ) = ety = 1y}

MNhiét dung riéng cla ldng ¢, bac git cling 1én hun hei ¢, cho nén

el
{t; —1;.) > (ty. — 13 }. Nhu vty hi2o nhiét 46 tai thifu & day :

ph

AT, = 5K =13 — 1,
f = t;. — 5K
[, =20°C -5 = 15°C

Cian e vao |, = 15°Ccé thé tra duge b, = 1820kJ/kg
Ab|; = Ahy.y = b —h’| = 1820 ~ 1730 = 90kI /kg
hy = hy — Ahy.,
hy = h3 = 590 - 90 = 500k) /kg

Mang suit lanh rigng : _
q, = hy: —hy =1730 - 500 = 1230k) kg

Cong uén riéng -

I=h, —h, = 2060 — 1820 = 240k} kg
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Nhur vy ebnp nén rigng cha chu trinh héi nhigt 16n hon chu trinh kho 240 > 220.
Heé st&v lanh

1230
240 =

It

"
f

va higu sufll excegy

T, =T, _ 293-253

== = gm0 2 510,81
v ‘. T £ R 51=0
déu giam. Hon nfta, nhi¢t df cudi qua
 fan trinh nén ty = 133YC 14 qui cao so vdi

m 85°C & chu trinh kha.

3 2 2 Nhu vay dSi véi moi chit NH; chu
. 2hay rrinh hdi nhiét ¢é higu sudt nhi¢t kém
/ hen chu trinh kho.

» 1 Néu tinh todn cho méi chét R12 véi
ah diéu kidn nhu rrén 1a théy :

a) Bb&i vai chu rfink kho e = 5,2

h v = 0,82
1inh 5,10 : Cho irinh hdi nhigt mén 46 thi Y - C o _
lgp - h(at, = At - 0 b) D6i véi chu trinh hdi nhiét g = 5,3
v ={),384

Nhit viy chu trinh héi nhi¢t 461 véi méi chat R12 o6 higu qua nhiét t8t han |4 chu
trinh khé nguee lai tradng hop NH,.

Thicy 5.5 ;

Cac dién kin chu trinh cho giéing nhu thi du 5.4 : t, = 20°C ; 1, = —20°C ;

Ay, = 3K cho 1At ca céc thigt bi trao déi nhigt.

niin

Hiy xd¢ dinb €, v cla chu trinh hdi nhigt qud lanh va qud nhigl. Gid sl qud nhigr va
qui lanh AT, = At = 3K. - |

L

Hiy xdc dinh nhigt 4& thip nhit c6 thé dat dirge trong budng lanh t, . (hoiic cla
chdt Lai lanh) vd nhigt A9 cao nhat cho phép cia méi trdmg 1am mat hode cla nude 1am
mat véi gid thidt rang nhigt dd moi gudng lanh vA mbi treémg |am mdt khong thay déi
{nhi¢t dung cla ching 1én v& han hoc hru lrgng 1én va han).

Gidi -

S0 dung 44 thy lgp—h cho moi chat NH; d€ gidi bai todn theo hinh 5.8 cdc nhiet do
I3 by €6 cdc gid tri sau.



ty =t + AT, =1, + AT, = -20°C +3=-17°C

Cling 17 ludn nhuw thi dy 5.4 ta cd & thi€t bi hdi nhigt

Yay

do

AT, =SK = ty. —t, {xem hinh 5.9}
t, =ty» —5K =17 -3 =12°C

Ahyp» = Ahye,

h, = h,. = hye = hy

Ta 6 thé xde dinh duge hy = hy. + hy. — hy

hy = 580 + 1740 — 1810
hy = 510ki/kg

Tirhy = 510ta ¢6 1h& xdc dinh dunge 1, = 2°C

Nhitmg thong s co bin ciia chu tAnh héi nhigt qua lanh va qui nhiél tra & 46 thi
lgp—h cé nhing gii tn sav. '

Banp 5.4
" 1 i . L 3 4
P. MPE, [].1*). .10 86 ), K5 (1,11 I].IE'- |
1.0 -17 12 125 17 2 =20
h klkg 1740 1810 2045 SH SH} 510
5. klkgK

5.9 f,2 6,2 1,3 1.0 L05

Hé& s lanh ¢ chu trink :

Higu sulit exergy :

I:l_nz hlll _h_q _ 1?4{]_51[} _ 5.2

T T Th,—h,  2045-1810

velizl 29323 oo g2

253

Pé so sdnh 3 chu trinh & thi du 5.5 vi 5.4 mdt cdch dé dang, ta tip hop cdc gid trj €
va v di xde dinh vho bing 5.5.

e




—_ ]
| . ) ] A Chu trinh hii ohigt !
Chu trinh kha Chu trinh héi nhigt c& qué lanh, gui nhigt 3K !

E 52 ) 5.1 5.2

L v 052 8.1 B2

So sénh 3 chu rrioh ta thdy chu trinh hdi nhiét ¢6 g4 1) bé aihdr, hai chu trinh cdn
lai ¢6 £ v v bang nhau tuy nhign chu trinh khé cé nhidu vu diém hon 13 1; nhé, nhiét do
nufic hm méat cao hon (15°C) va nhigt 46 phong lanh thép hon (-15°C).

Nhiét dé thdp nhél ¢o the dat duoc cia chat téi lanh 14

Comin = to + Aty + Al = =20 + 5+ 3= -12°C

wmic
MNhiét db cao nhit cho phép cha méi trudmng 1am mat la:

Comae = U = ATy — AT =20 -5 -3 = +12°C

U Mmax
Nhir vay, nhiét &§ nudc lim mait kode méi trudng 1am méat khong .dl.rc;lc vurgl qud
12°C {xem hinh 5.9),"trong khi nhigt d& budng lanh thdp nhdt cia chu tinh 1 va 2

xudng tdi -15°C vi nhigl 9¢ nude 1am mét cao phaty, - = +15C. Viy £ vl v cla chu

L max

trink 3 12 khong teong tng voi ché dé 1am vige ciia 1 va 2 (xem thi dy 5.6),

5.3. CAC TON THAT VA CHU TRINH THYC

5.3.1. Ton thdt khong thudn nghich do c¢é hiéu nhiét do & thict i}i ngung tu va
bay hui '

Nhur thi dy 5.5 vita nee véi nhigt dd nguag v bay hoi i, = +20°C vat, = -20°C ta
chi c6 th# dat duge nhigt di thip nhat cla chét tAi Tanh 13 1, = —12°C 3, = + 12°C.
Né&u gid thigt cde qud trinh trao déi nhiét 13 hoan todn thuan nghich va dé dat durge ohigt
dé& cta chat tdi lanh 13 — 12°C & nhiet d6 1, = 12°C ta cd dat dudc hé 56 lanh cia chu
trinh Carnot & : '

r, =1 /(T, - T', ) = 261/24 = 10,9

1én hon nhiéu sa vdi chu trinh Carnot thuc 1€ 12 6,3 nhir @3 tinh & thi du 5.4. Hinh 5.11
bigu difn rén théi khong thudn nghich clia qu4 irinh trac ddi nhiét & thi€l bi ngung tu v
bay hai trén dé thi T—s.
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Neu Kheng cé ton thit da

T qud trinh trao d6i nhidt khang

. 3 l.;w; | 7 thudn nghich thi cdng tiéu hi‘fn

y T e £ , chn chu trinh s& dal cuc tiéu

o 3| % a Lia bi€u thi bang dign tich 1'-

s z 2' = 3 = 4" va nang suat lanh dat

_ n p eue dai [q, 4 ) bing dién tich
W 1 5-4-1_6

To f----- 4 /4 1‘1 ’ Do co tén thil khang (hufn

" nghich trong cdc thift bi tran

- B ;461 nhidl nén cong 1éu tén thuc

t¥ bing ditn tich 1.2.3.4 va
nang sudt lanh gidm xudng mit
dign tich 4.1.1'.4' chi cén dién
-tich 5.4.1,6.

Lhink 5,11 ; Tén thill do qud trinh irac dai nhigt
khang thuan nghich & thigt bj ngung W vi bay hoi.

D& gidm 180 thit niy ngudi ta gidm AT 14 higa nhiér dé trong thi¢t bi trac ddi nhiet.
Nhung giam AT thi phai tang dién tich trao d6i nhiét, ting lugng nude lam mal... nghia
12 khi ting hiéu qua nang lugng cha thi&t bi, phdi tang chi pbi vaL Ly va tién ven. D€
chon duge AT t6i uu phai giai duge bai todn 18i u véi cic didu kitn gia thanh vai G
thi€t bi va ndng lugng cu thé.

£.3.2.'1'0n that tiét lua

Tén that ti&t lru di duge trinh by & phén 5.2.2. Qud trinh tict luu L yud wrinh
khéng thuan nghich di_én hinh. Khi ti€t lvo ldng, mai chat bay hoi mét phén do ma sl
vi lao xody. Trén hinh 5.2 qué tinh 3 — 4 13 qud inh 1iét lwa ¢6 entanpy khong ddi
" h; = hy nhung entropy ting s, < 5,. S0 v&i qué trinh din nd doan nhiét trong may dan né

3 — 4" (54 = 5,), nang sudt lanh ri¢ng g, gidm di mot khodng ding bling 1dn that ti&t hru,

5.3.3.'I'6n thi( cda qua trinh nén

Tén thit clia qua trinh nén duge trink bay & chuong 4. Céng nén trang may nén
piltdng duge coi 1a cong nén doan nhigl vi qud trinh nén xdy ra rAt nhanh khong cé sy
rrao Jdi nhiét véi bén ngodi. Qué trink nén 1 = 2 duge xdc dinh trén d8 thi 1gp-h 1a
duimg s, = const. nhymg thic 1€, yud trinh nén ndy cd nhidu 18n thit léch khdi dudng nén,
doan nhigt thuin nghich As = 0. Tén thdi nay dirge biéy thi bing hi¢u sudl chi thin..
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5.3.4. Tén thst 4p suat .

() thidt bi ngung 1w, bay hoi, trén dudmg 6ng va & cfic thiét bi khdc nhy céc dung cu
didu chinh, tr dong, do dac v.v. Ciing lam che ti s& nén p,/p, ting 1én ding ké. Céc 16n
thél nay cdn duoc dic biét chi ¥ khi thigt k& dudng Sng vé cde leai van cling nhr thigt
bi lap dat trén durdng tudn hodn cha méi chir.

5.3.5. Chu trinh thuc

Hinh 5.12 bidu dién chu trinh lanh thuc t€ trén dé thi lgp—h v6i cdc tdn that cof bén,
1.2.3.4. Chu (finh kho 48 tinh dén cdc 13n thit do qud trinh trao ddi nhiél khong
thudn nghich & thigt bi ngung 1 vh bay hai cling nhu do tiér hieu.

Cic qua trinh '-1"-1".
| 9P 2" — 2™ 3-3'-4" bifu dién
Chu trinh thue vé& cdc tén
that khac nhau.

z Cdc quié tinh cu thé
T 4 nhu sau :
T 4'~1' 14 4p sudl gidm dan
i irong thi€t bi bay hoi.

1'“1" 4 t8n thit p sudt
trén dutmg 8ng hir giia
thiét bi bay Hoi va mdy nén.

- 1"=1"" t& tdn that dp sufl
& van hit.

Hinh $.12 : Chu frinh thye v6i edc 16n thil o bin Nhing tdn thét nay 1am
cho dp suit hil giam xufing,
thé tich'rieng mai chat tang 1én, 1am cho cang tiéu tdn cho gué trinh nén tang 1&n, luu
lwong moi chit qua mdy nén gidm di va nang suldt lanh cilng giam di. Trong cdc 18 hap
miy lanh hoin hdo tdn thit 4p sudt tU 4' dén 1" vao khedng 0,02 déa 0,05 MPa.

1""=2" Qud trinh nén I thuy&t ¢b s = const ;

1"—~2" Qud trinh nén thyc v&t As > [}

2"-2" Ton that 8p suit & van ddy dé thing luc 16 so nén clapé ;

2'"=3 Tén that 4p sudt trong dudng dng ddy v trong thiét bi ngung Ly ;

3 3 Tdn that ap sust weén dudng dng din long dén van tigt luu.

Do cédc thn thal ap sudt trén, 4p sudl ddy thue & ldn hom dp sudt ngung tu, trén thirc
t& tdn thit 4p susdt phia ddy cing ndm trong khoany 0,05 dén 0,07 MPa ddi vdi cic 18
hup lanh 13p hoan thién tai nha may ché tao,
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Tén thai ap svdt trén doan 3 — 3" pay cdn duge luu ¥ trong khi thiét k€ va tinh todn.

N&u tdn that dp sudl yud 16n, vi tri 3" ¢6 thé ndm trong viing hoi ém. Nhan nhiét tir méi

truimg mai chdt 43 hod hoi mot phin. Vé mat nhigt dong kKhong cé gi anh huime dén

hi¢u sudt nhiét nhung trong thue t& 16ng va hoi qua van & hu [am cho tdm van va kim
.van chdng mon, vidc didu chinh chu trinh efing khé khan hom va thige 8n dinh hon.

5.4, S/ PHU THUGC CUA NANG SUAT LANH VAO
NHIET BO BAY HOIL VA NGUNG TU

Nang sudt lanh Q, clia miy nén da duge gidi thidu & phin 4.3.5. Ning suflt lanh Q,
~cia may nén duge xic dinh qua quan hé (4.26) hodc (4.24) :

AV
Q-;:r = My, huac QU = +qﬂ
|
Khi 44 biet ning sut lanh tign chudn Q.. ngud ta ¢é thé xdc dinh nang sudt lanh

& ché da bér ki theo quan he (4.32). Nhiél d¢ bay hai va ngung ty anh e tidp dén A, v,
v q,. .

Ta xét timg trudmg hap cu thé

5.4.1. Anh hwong ciig nhiét dd ngung tu t,
Hinh 5.13 bifn dién sy phu
lhugec cta nang sudl lanh vie 1
1 ‘g rén d6 thi lgp-—h.
Ta thdy r6 rang khi 1, ting 1¢én
mat gid tri At. Thl g, giam mot

= khoang Ay, cing nén tang mét
khoang cdch Af va tir phuong trinh
r (4.28) ta thdy khi t, tang, ¢, giam,
A giam da [1 tang.vay Q, gidm, va
4 S 41 I e nguoe lal.

L Io I L Ne&u xét chu trinh cé qua lanh
AL ' 16ng 1=2'-3"-3-4 (gl nguyén
didu kién 1am mdl) ta thiy q,
khong thay d§i nhung cong nén
Himh 5.13 : Su phy thutc cha nang suft lanh tting, [1 tang va nhir vay A gidm

viro nhigt 4 ngung tu q, = fiy) ctin 1§ Q, clng giani,
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54,2, Anh hudéng chia nhiét d9 bay hoi t,

Hinh 5.14 bicu dién sug phu
thude cha ning suft lanh vio
nhiét d9 bay hei t, Khi giam
nhi¢l d¢ bay hot xufing mol
khoing At thi khéng nhing q,
giam mét khoang Ag,mi do v,
ting. 11 tang dén dén A tang lam
cho luu lugng mdi chit qua may
nén m giam ding ké. Nhur vay
s¢ glam nhanh. Vay khi L, giam
Q. giam va nguc lai khi 1, ting
thi Q, tang. Nhung khonp phél cb
thé tang t, tuy ¥ vi néu t, cing
tign gin tdi whidt dé yvéu cdu cha
phong lanh hodc chat tai lanh thi
dién tich trao ddi nhiét s& 1én 2an
tam cho gid thanh thiét bi cao. Vi
vy vigc lua chen t, vi . thich
hop ciing tA mér bai todn 18i vu vé
kint 14

5.4.3, Cac duimg dac tinh
cud miy nén

Sy phu thudc cla nang suat
lanh . cOng sudt him ich N, va
déi khi hé 8 lanh va dong dign
tigy thy cia didng v may nén vio
nhigt dd bay hon va ngung ty-duue
goi 14 cde drbng dac tinh cba may
nin. M 58 nhit sdn xudt cho theo
Kigu dé thi nhu hinh 5.15 giéi
thigu con mit 88 nha san xufit cho
theo bang nhu bang 4.4.

i véi nhitng nhu cdu nhigt
a4 rdl thip, khéng thé gidm 1, i .
Vi giam 1, dén mic 46 nio d6 q,

igp
k| Tk 2/ >
s Ta 1 f
%ﬁ-‘
To = AT
& 4
oRd Y
&in__ . by -
) h
Hinh 5,14 ; Sy phy thude ¢dy nang suit lanh
vivn nhiét d bay hes
’ ]
8
bz 4
e
o
C B ‘:r.,
5 g, | We
4 i P S e
3 r® — 50 kW
| ol H,...-— =
2 = —1 40
t A
1 30
o Py 2
kW ol Ne| =@
190 (=] -8 {1’ 10
170 o 0
150
Qg / f
130 h
ALY
Ho
* f/4
4
pald
T‘J /,.//
5
" |
30
10
40 -3 -H -10 H il
lo, %

Hinh 5,15 ; CAc dudmp d3c wnb hoge sy phy hude cla N, &
VA0 [ va 1, chamidy nén PRO (R xi lanh, d = 76mm, % = 66mm,

mdi chal R22).
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¢ thé 58 con rat nho (tign din t&i 0), Mat khée []ting 1am cho A gidm nhanh vi v
tang, n s& tin nhanh d€n 0. {, s& giam £4t nhanh. Trén hinh 5.15 ta ciing thay 44 doc
ciia ede dudmg Q, 13 rét ldn.

Dai veii nhigt dd ngung tu ciing viy, khéng 1hé tang tuy ¥, nhat 13 d58i vl cic moi
chit lanh 6 di€m 13 han thdp nhu R13 (t, = 28,8°C) va CO, {1, = 31,5°C). Hinh 5.16
bieu di&n chu trinh lanh & géin diém t&i han K cda mai chat CO..

Frdu the ki 20 nguii ta s¢ dyng mdy lanh CO, rit nhifu, dic bigt trong céc thiét bi
tanh Lip dar trén tho thuy. Khi 1, gdn 16i nhigt d tdi han ; cong nén rit 1dn ma nang sudt

lanh dat duge e81 nhd. Cing chinh vi 1i do 46 ma chu rink cing xz Jiém t& han bao
nhigu cang tat biy nhiéu.

T4i du 5.6 : Cho bigt méi chidt R22, n3ng sullt lanh Q, = 0,5MW ; nhiét d& bay hoi
1, = 20°C, qud nhigl & (hi€t bi bay hoi Aty = 4K, nuée lam mat & thiét bi ngung tu cd
nhigt dd 1, = 20°C ; nhiét dung ridgng cla nirde Copw = 4.2 klfkgK ra khéi thigt bi ngung
u ning JénAr,, = 3K ; higu nhigt d4 t6i thiéu & thist bi ngung tu 1a At = 5K,

Xdc dinh va so sanh lru hgng nuede Jam mél m,, ; he s6 lanh € vi higu sudl execgy
cta hai chu trinh sau day :

aj Chu trinh qud lanh long AT, = UK trong 1hi€l bi ngimg L.

b) Khong ¢t qud lanh long nhung ha nhiét d& va dp sudi ngumg t phit hap véi didu
kién ddu bai. -

Griedi -

Hinh 5.17 bifu di&n chu trinh 4 vi b trén dé thi T-s.

T } COy

Hinh 5.16 : Cho tr'inh lanh & g dido wdi han K (moi chit ©Oy),
Trén 44 thj T-s.
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T4
& 2 T $% éé
o B &
il — 1]
g " £
llr — 21 "|:
£ s 3 '
1, 3 o '
2C Fa n_ 23 A u
iy = 2000 L w_\(’( 1 G“ . ] Nt [4m mat ':1
t=-20% 11
§ f

1'\ 4 17N

o
Hinh 517 : Chu frich & va b ién &6 thi T-s.

Chu trinh & Chu trinh b

Tir 48 thi T-s trén hinh 5.17 ta cé the x4e dinh duge d& dang nhiét do cdc diém niit
chu trinh {cén chd ¥ difm AT,_,. cfia a ném & diém 3 cén cha b ndm & diém 2).

t4 - tl' = ’_ZUOC

14 = tll = _Eﬂoc
£, = -20°C + 4 = -16°C

h, = —20 + 4 = —16°C

ty = 28°C
by =ty 1 AT, =35°C 1, =t3 = 28°C
Tra ded thi lgp—h 44 v6i moi chat R22 &
phu lue.
ty = a7°C i, = 58°C

(0 chu lrink a, t5 =t + AT, ;. vi hiéu nhiét 46 cla nude Jam mat khi di vav vi ra

khoi thiét b ngung t AT, = 3K nhd hon d4 qud lanh long AT, = 10K )

V&i nhithg thiéng s& tré&n ta ¢6 thé tra uép cdc gid tri con lai clla chu trinh nhw dp
sult va entanpy trén dd thi lgp—h (xem bang 5.6 va 5.7).
Nhigl luong thai ra & thidi bi ngung tu.

——rrer———a

Q q h; = hy
Q, = mg =—2, =Q__L= :
k Ak 2 Uk 4, Q, hy — hy



Bdng 5.6 : CHU TRINH A Bdng 5.7 : CHU TRINH R

L 2 3 4 i 2 3 4 ]
P, MPa 025 1.35 135 0,25 0,25 1,15 £,15 0,25
1, —16 67 25 —20 -15 5R 28 Rl
hokIkg | 701 5 530 530 Tl 740 534 534

Qe =my,.c, At
Nhu vay Ieu lueng nude 1im mat 14 :

o=t h  Q
* =k —h, T, AT,

Thay s6 litu vio ta cod

745 -530 0,5MWkgK . _T40-534 0,SMWkgK
Mw = I -530° 4,2KI 3K w T 301-5347 4,2K.3K
m, =49 9kg /s m, =48,%g/{s
He 58 lanh |
hy =1y

701 — 530 701 — 534
i —_} - -_——————————— = 3
©=%s5-701 = 7 l S T e T i
Hi¢u sudl execgy

- Tk _Tn:s
V= T,;. E

308 — 253 301 - 253

‘L'_TH‘Q:U?HB U—TJI-,E—Q,SZ

Néu tinh higu suft execgy vai gia thifl khéng o6 6n thil khong thuan nghich & thist
bi trao dai nhiet.
AT,

= [w + — EI,SUC

Var, =t, =-20°C thi

¢ 294,5-7253
v ="

o 2945253
253 -

253 4,3=0,71

3,9=0,64 l
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S0 sdnh 2 chu trinh a vA b ta thay :
— Lugng nude 1am mat thay d8i khong ding k€.

— Hé sd lanh cda chy trink b 1é6n han tuy hiéu suft excepy ¢é nho hon, nguyén nhan

do t, b} day lérn.

— Néu so sduh hiéu sudt execgy cilia qui trinh thuén nghich trong cde thigl bi trao
ddi nhi&t thi v* ciia chu trinh b [én hon,

— Ti s8 dp sudt cns chu trinh b nho hon [1, = 4.6 < [1, = 5.4. Nhyr vAy hé 8 ciip s&
1&n hon ; codng nén riféng ciing nho hon 11%.

Nai chung chy trinh ¢é nhigt 48 ngung ty (chu trinh b} ¢é nhiu wu digm hon chu
trinh cé nhiét 4d ngimg ) cao vi gud lanh.

Thi de 5.7 : Cho chu trinh khé & didu kién chudn véi nhiét do ngimg w g, = 30°C,
nhigt do bay hoi t, = —15°C, h8 56 cdp A = 0,Bhiéu sudt nénn = 0,7. Ning suil lanh
Q, = 10kW.

Xfic dinh v so sdnh luu lugng moéi chat m thé tich nén 1i thuy8l V|, cia mdy nén va
cdng sual ddng co N, cho mai chét NH, v R12,

Gidi » 8ir dung d6 thi lgp—h cua NH; va RI12 & phu luc, tit cde sd lidu J8 cho ta cd
thé xdc dinh duge théng s6 cdc di€m niit chu trinh cho moi chit Nil, va R12 nhir san

Bdng 5.8 : CHL, TRINH NH, Béng 5.9 : CHU TRINH R12
| N 4 | 3 3 4
P, MPa 0,24 1.2 12 024 |1 0,183 .74 &.74 0,183
i {
L, - 101 T IR |- -5 42 30 -5
h. kg 1735 | 1970 | 633 £33 644 672 5295 | 5293

a) Mai chat NH,
q, = hy —hy =1735 - 635 = 1100k] [ kg

_ 9, _ 1100
€7 =335 - o8

v, =05 mj’{kg ttra d4 thi lgp—h hode bang dp suldt hoi hdo hod)
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106w

—_— = s =12
a. _ 1100k /kg 0,0091kp/s =32, 7kgfh

vV :

Y, = =5t = T2l = 0,00455m* /s = 16,4m” /h
ms _ 0,0001.235 .

Ny = CEE S 3,IkW

by Moi chdt R12

4o = h; —hy = 644 ~ 529,5 = 114,5k] /kg
! =hy —h; =672 - 644 = 28kl fkg

Fa

Yo 1145
E=T Ty A0

¥, = 0,09m% kg {tra 48 thi lgp—h hodc bang dp suft hoi biio hod).

Q, 10kWkg
™ 114 5 G,DDS?kgfs 1d,4kg/h
Vi == "‘}J = 0,0098m° /s = 35m*/h
.t 0ET2R
NEI .rl D--'il ! W

So sdnh chu rinh cing nang sult lanh cha 2 moéi chat NHy va R12 ta 1hay :
- Hé 58 Tanb cla NHy 16n hon RL2 : 4,68 > 4,09,

— L lugng méi chat lanh tudn hoan trong hé théing chia R12 1dn hon gin 10 140 so
véi amoniac, nguyén nhan 12 amanidc cd nhiét 4o hod hot 16n hon R12, nang sudt lanh
rigng 16m hon gdn 10 14n,

— Nhung do thé lich ritng v* clla R 12 nhé nén thé tich nén chi 16n hou khodng trén
2 14n 35m’/h va 16.4 m'/h. ‘

~ Cénp sufit ddng cor cia chu trinh R12 16n hon chit it 3,5 kW va 3,1 kW do hé s6
lanh cha R12 nhd hom,

Da cé luu lugng 10dn hoidn 16n ndn mdy lanh vé R12 cé drdng dng lon hon, cic Liél
dién van hit vi ddy 1on hon, Ngodi ra ta ¢d thé so sanh duge nhiéu ddc diém khde nhau
cua 2 chu trinh NH; v R12 pay nharti s& ap sudt, nhiét 46 cuth qué tfinh nén, cac thigt
hi trao 48i nhigt, v.v.
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Chuong 6

CHU TRINH MAY LANH NEN HOI HAI VA NHIEU CAP

6.1. PAI CUONG

D6 visi mdy nén pitténg o s6 nén cang, cao, (hi hé s6 cdp cang nhd, nhiet do cudi
qud trinh nén cing ¢ao, nhat 14 d8i véi moi chdt amoniic. Nhu vy, ti s8 nén cao din
d&n nhitng diéu kign lhm vide khong thuin 1gi cba méy nén. Khi ti s6 nén 1ém hem D 46
vidi N1, hoac 13 déi vdi fredn phdi chuyén chu trinh mét eap nén sang 2 hode nhiéu cép
nén cd lara mat truny gian. Tuy vy vige lua chon 1 hode 2 cip asn con phu thude vio
nhidu diéu Kién cha (ing truwomg hap cu thé vi mét clip nén ngwroe lai cd vu didm so vai
2 cap nén 1h don gidn, dé sir dung, it tu&t bi vi gid thanh ré hon. Day cling lai & mot
bai todn 161 wu vé kinh 1€, nhumg néu chon mdy mot cp nén cdn phai khang ché che 34
lam vige cla mdy nén vi cdu thigt bi khong duge vugt qud nhimg pidi han cho phép vé
nhigt 4, do bén vi an 10an do don vi ché& tao thigt bj quy dinh.

N&u 56 gidr hoat dong ciia mdy lrong nam nhé hode rit nhé, thuimg ngudi ta chon
may mdt cAp nén, pha: chidp nhan hé s6 lanh nhd nhung giam duge ddng k& s6 von ddu
I, lap dat va ngirge lai.

C6 rél nhigu chu trinh 2 cfp nén voi cdch b trf thigt bi khic nhau, O day, modt s6
chu trinh 2 c&p nén co bdan vi thong dung, chu trinh ba ¢dp nén J€ san xudl J4 kho va
chu trinh ghép tang s& duge gidi thidu.

6.2. CHU TRINH HAI CAP NEN

&.2.1. Chu trinh hai cip lam mit trung gian khéng hoan toan, mot tiét luu

By 14 chu trinh hai cdp nén dom gidn nhat. Qua trinh ngung Wy i€t lue va bay hoi
gidng nhir mgr ¢ép {xem hinh 5.2). Riéng qud trinh nén duge ba tri 1am hai cip cd thiét
bi lam mit trunyg gian. Chu trfinh duge biéu didn trén hinh 6. 1.
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Hinh fi.1 : Chu trinh hai cap néa, mot (¢t luw lun mdl tuog gian khéng hodn wan

NHA : Miy nén ha dp ; MTG : Thigl bi lam mdt trung gian.
NCA : Mdy néo vou dp.

Hai i thi€t hj bay hoi ra cb trang théi bio hod | duge may nén ha dp nén ién trang
thdi 2 sau 40 duge 1am mét trong thi€t B lam mdl trung pian xudng dén trang thii 3 6
nhigt & bing nhiét 46 ngung tu ., sau d6 dugc mdy nén cao 4p nén j&n trang thai 4.
Sau khi duge 1am mét va ngimg ta, mai chét 1ong di qua van i€t lou vao thiét bi bay hoi
vit hod hoi & dp sudt thép, thu nhiét cia chat @i lanh hofic mai trudng lanh, p suil trang
gian py, thudng xic dinh theo cOng thic san :

P = yPo-Px (6.1

Do cling 1a dp suft 16i wru xét v& mit nhidt deng. So véi chu trinh mot cip nén, uu
di€m chinh cha chu trinh ndy 1A cong tiéu 100 giam di mot khadng Af bang dién tich
2-2'-4-23 ; trén d6 thi T-s. Cong tifu 10n cha chu trinh niy 13 :

!={hy —hy)+(hy —hy)
Nang sudit lanh :
| q, = hy —hg
Cac théng 56 khic xéc dinh gi¢ng nhu chu trinh khd mat cip.

Do nhiét di cudi tdm nén ty cao nén chu trinh nay chi dirgre sit dung chu moi
_chat fredn.

£.2.2. Chu trinh hai cip, hai tit lun, 1dm mat trung gian khong hoan tean

Hinh 6.2 Biéu dign chu trinh hai cdp nén, hai ti&t hni 1am mdt trung gian khéng
hoian boan,
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Hiak .2 : Chu trinh hai c4p nén, hai tiét uw ldm madt iuag gian khéng hoin teim,
BTG - Biuh trang gise, i lai nhu cha thich hinh 6.1

So i chu trinh trén (h.6.1) s¢ dd niy co thém mot van st luu, mét binh trung gian
vir duGng Ong n&i binh trung gian vén fng hot cha may nén cae ap.

Hai & trang thai 1 trén dising bao hod {1, ; p, ; x = 1) duge mdy nén ha 4p nén len
(rang thdi qua nhiét 2. Trong thi€t bj lam mil trung gian MTG hoi quéd nhidt duge lam
il dén nhiét dé g = 1, = 14 & trang thai 3. Trén civ mdy nén hién dai hai cdp trén mot
may ngudi ta khéng ding binh MTG ma ba tri 1hiét bi ty dong phun moi chit léng vio
dé lam muit. Hot qud nhigt & trang théi 3 dugc hod trén v hai bio hod trang thél §. Sau
khi hod tran, hai duge hat vé may nén cao 4p & trang théi 4. DL vdi nhitng mdi chil oo
nhift d¢ cudi qud trinh nén thip nhw tredn nguwis ta khong dung thigt bi 1am mdt trung
gian (M'TG). Ti lrang thdi 4 hoi duge mdy nén cao dp (NCA) nén 160 trang thdi 5 sau
d6 duge iam mit va ngung tp xuong trang thdi bdc hod long 6. Qua G&l luu thif nhat
(TL 1} mbi chit cé trang thdi 7. Lugng hoi O trang thai 8 duge dia ngay v mdy nén cao
ip d2 hod tron vo1 hoi a dr thiél bi 13m mat trung gion ¢é trang thai 3. Lugng long &
lrang thai 9 tir binh trung gian (B1G) dunge tict luu (TL2) xudng trang thdi 10 rdi dua
vilo thigr b bay hwi. '

So v chu trink 1 cdp, chu trinh niy ¢4 nang suft lanh rigng tang thém mot khodng
Aq,bang dién tich 10-7'=12-11 trén 46 thi T—s v cdng tién hao gidgm di mot khodng
Af bang dién Uch 2-2'-5-4,

MNang sudt lauh riéng cla chu trinh .

| q, =h — byg-
Cong tigu tdn riéng cho qua trinh néo ha dp :
fy =hy —hy
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Cong tidn tén riéng cho qud trinh nén cao 4p :

H¢ 8a lanh cia chu trinh 1A

E= Ll?-ﬂLg
Trong 6 : Q, = 4,

L, = {.m,

L, =/.my

Luwu lwang m, vi m, ¢é thé xde dinh d& dang qua viée cdn bang nhigt vi cin bang
chat & binh trung gian.

m4.117 = Hlﬂ-‘hﬂ + ml.hg

Tir day ta 6 thé xac dinh duoc :

m; = m4.H
Nhur vay hé 58 lanh efta chu trinh I :
= Tr“l (h, - hiy )
my {hy —hy )+ my (hs —hy)
.- {h; —hyo)

hy = h
hy - b )+ —=2—=2(h; —h
(hy ~ ) hg—hT" 5 s)
Nhis entanpy h; vii by véi m, v my ta ¢ thé xde dinh duge nhiét d6 hod 1rdn 1, v
entanpy cda dig¢m 4 [ h,, nhu vay 4t ¢d cde thong s& cin thidt da duge xdc dinh.

Chu trinh nity cé vu did€m so v&i chu trinh moét tiér e 13 tén hao cong nén thdp hon,

nang suft lanh rigng 1én hon nhu d4 bidu thi trén dé chi T-s hinh 6.2. Chu trinh nay
cing ¢hi sit dung cho mdi chat fredn. ' ‘

6.2.3. Chu trinh hat cdp, hai tiét hro lAm mét trung gian hoan toan

Mot trong nhitng nhirge didm cia cdc cho trioh bal cdp 1am mdl trung gian khéng
hodén todn la trang théi hol hdl viio mdy nén cao dp chua ha dirge xudng duémg bia hod
khé. Nhigi d¢ cudi qua trinh nén ip cao van ¢d khd nang vuat qué gidi han che phép,
chura tan dung hét kha nang gidm cOng nén d&€n miic tdi thigu. Chu trinh hai ¢8p, hai 1t
fun 12m mét trung gian hodn tedn bé tif ¢cho hoi nén & cfip 4p thip, sau kbi Jam mdt
trung gian xudng d&n nhiét 46 1, s¢ duge cho syc thang vae binh trung gian. Mét phén
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Jong sau GEt lun duge sit dyng dé 1am mat hodn tean hui hit vic may nén cao dp xubng
d&n trang thdi bfio hoa kha diém 8. Hinh 6.3 mé (i chu trinh hai cdp, hai ti€l luu va lam
mat trung gian hodn Lodn.

S0 voi chu rinh hai edp, hai ti€t luu, 13m mac trung gian khong hoan tean (h.6.2)
chng nén riéng g:uim them duge mor khoanyg bing dién tich 4'—4"-5-8 vi n&u so vdi chu
trinh mat cip ¢dng nén gidm mot khodng bang dién tich 2-2'-5-8, day ciing th khoang
cong nén Al 16n nhit o6 thé 118t kiem duoc. '

e
W e

R

<

Hinh 6.3 : Chu irinh hai cip, hai 1€ lou lim mdl traog gian hoin ein.

Chu trinh ndly dunge sir dung nhidu trong thue t€ ¢chli y&u cho NH;. Tén thit lang &
hinh trung gian d€ [Am mdt hoi tir diém 4' xudng dén digm 4 tring visi diém 8 12 khong
déng ké vi nhiét dn hod hoi cha long lém hon gid tri Cpp. AT ciia hoi qud nhidt rdt ahigu.
Qua tinh todn 16 wu ¢d thé khdng dinh tén that 16ng dG nhd hon céng tist kidm duge &
Jui trinh nén, _

Qud lanh léng va qu# nhiét hoi hit & thiét bi ngimg ty va bay hoi nhu dd trinh bay &
5.2.3 ciing dugce sir dung d€ tang hiéu sudt nhiét elia chu trinh hai cap nén.

Vige danh gid tu nhuge didm cta Llimg chu trinh vé tdt cd cdc mar phu thube vao
vigc gial bai lodn (161 vu A so sénh cdc chu tninh v nhau.

Phuong phip tinh todn chu trinh hai cip, hai i€l luu lam mit trung gian hoin toin
duoc gidi thidu cy thé trong thi du 6.1. Hé s lanh v higo suldl execgy cia chu trinh hai
cdp, hai ti€t lun lAm mat trung gian hoan todn vi khang hodn wan & cic diéu kién gidng
nhau citng duge tnh todn va so sanh & day.



fhi chy 6.4 : Mot may lanh hai cdp NH, : Q, = LOOKW ; t, = - 30°C; t, = 30°C.

a) Xdc dinh cdc théng s8 chu tiinh p, t, h. £, v, cfmg suflt dong oo, the tich nén cao
Ap Nea. Vea v ha 8p Ny 3 Vg, cho chu trinh hai ti€t hnu [Am maét trung gian hean toan
vol A=08;.n=0458

b) Xic dinh & v3 v cho chu trinh hai (i€t luu 1am mdt trung gian khéng holn todn 48
so sanh vdi cho rinh trén. '

(Gicki

a) Tir r, = —30°C ta xac dinh duge p, = W 12MPa vi 1 1, = 30°C ta xdc dinh duge
= 1.2MPa, -

Ti 56 nén [[ = py/p, = {0 do 36 chon chu trinh hai cap nén.

Ap sndt [I“.l.lt‘lg glanp, = \J‘Pk'Pn = J0,12.1,2 = 0,38MPa. Trong 46 thi lgp—h :

the Mdm chinh gifta p, va p,. Néu cde ki bicu diém nit chu trinh 1dy gidng nha binh 6.3 ;

cae gia tri entanpy vi nhigl do ira duge trén 44 thi lgp~h nhu sau ;

Rdng 6.1
1 2 3 4 5 & - 7 # 9 16
h, kg 1725 LRETUY 1840 1755 LIRS GA0 640 1755 LR AR5
I Ve -3 % 30 -4 Ti i —1 -4 4 K1)

Nang sudt lanh rigng g4, = h; —hy, = 1725 - 485 = 1240 kl/kg
Luu hgng méi chét qua thigt bi bay hoi m,.

_ Q. 100kWkg
I'ﬂl = G, ] W = U,Uﬁﬂﬁkbfﬂ

(CAn bang entanpy & binh trung gian ta ¢6 the tinh dugs iy,
my.hy + mphy = mhg + myhy
my h;—hy 1840 485
m; hy—h, 1735-64{)
m, = 0,097%kg/s

=1215

Tra dé thi Igp b ta 6 : v,= 0,96 m’/kg va v, = 0,33 m’fkg thé tich hiit eGa may nén
ha ap la
m,.v, 0,0806.0,96

Vin = 4t = s = 0,097m" /s = 348m° /h




Thé tich hit cha mdy nén cao ap la

, 0979.0.3
Vep = 11“* _0 “‘]UJED S 0.0404m’ /5 = 145m*/h

Cong sufit ddnpg co mdy nén ha dp li -
_md,  00806(hy —h)  00806(1870 - 1725)

Ny, = = 14,6kW
HA M Th 0.8
- Cong suit dong condy nén cao dp 1&:
_ hg —hg)  G0979{1900 - 1755
NCA _ iy .|i4 _ md( 5 ¢] _ 9 9{ ) = 17.7kW
T!al. nd. ﬂsg
H¢ 56 lanh cha chu tfinh x4c dinh theo cbng thic (4.11)
‘o m](hl —hm} . B hy — hyg

'ﬂl| (h-z —h1)+m4(h5 _hd) B {hz —hl)lﬂ(hj —h4)
m,

1240
E = = 3,68
(1870 - 1725) + ,215{1900 - 1755)

Higu suit exrecey

T, - T, . _ 303 243

—_ 4]
A T G¥E)

i

3,68 = 0,95

b} Béi véi chu trinh hai cép, hat ti¢l lwu lam mdt trung gian khéng hoan toan
th.7.19) ta cing <6 Lhé xéc dinh duoc hdu hét cde gid tri entanpy teén A6 thi lgp-h.

(Can bényg enlanpy c0a binh trung gian ta ¢d thé xdc dinh dugs ti 56 m,/m,.

m hgy — h
vay m‘i:h“—hg
I x ~ 7

Vi hy, hy, by cila chu trioh b gisng nhy chy trink a nén :

my 1755 — 485 _
m, 1755 — 640

1,13

Entanpy clia diém 4 dige xdc dinh khi can bing entanpy & diém hod tron.

m,-hy + (m, —m, )y =my.h,

m " m
hg =—4.hy +|1-—[.h
4 my " [ ﬂ‘iJ )
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1840

hs =113 *

1
[l l,lESJl?j 1830k) fkg

Béank ddu hy trén do thi, v& dudmg s = const qua diém 4 il p, = 1,2MPa tai 5 ta tra
Juge cice gia tri sau :
ty =27°C; to = 112°C: hg = 2000k kg,
Nhu vay ta c6 thé xde dinh dwoc heé 54 lanh theo phueng trinh (4.1 13,

. 1240 166
(1870 — 1725} + 1,138 (2000 — 1830} 7

Higu sudt exergy

T, - T,  _ 303-243
T, 243

i}

V=

3,66 = 0,90,

S0 sanh ta thdy he s6 lanh cla chu trinh a Iénm hon £, = 3.86 > g, = 3,66, hidu sl
exergy clha chu trinh a ¢ling 16n hon v, = 093 > v, = 90, Nhair vay chu trinh 1am mét
trung gian hoan toan wu viét han chu trinh lun mat trung gian khang koan todn.

Qua tinh o4n chu trinh a ta thiy ¢dp nén &p thip yéu cdu cong sust dien nho
honNy, = 0,82, Ne, nhung thé tich nén lai lom hom Vi, = 2,4V, ¢dp cao 4p che

nén may nen hat cdp thudmg o ba «i lanh ha ap thi cé mét xi lanh cac dp.

6.2.4. Chu trinh hai ¢ip, binh frung gian ci éng xoin

Hinh 6.4 mé td chu inh hai ¢ip nén, hai tigt lun nhung bink trung gian cd dng
xvian Lrao d6i nhiét d€ 1am qu4 lanh 1éng diing cho méi chit amoniac,

Chu trinh ndy vé co ban gidng chu trinh hai cdp, hai ¢t leu &m mat trung gian
hoan tedn. Khic bigr co ban clia né se val chu minh lam mit trung gian hodn toan 14
dong moi chat idng tir thigl bi ngung tu di ra chia 1dm hai nhdoh. Mt nhanh nhé qua
HEN [iea thit nhdl vio binh trung gian J€ lam miél hoi v& mdy nén cao ap Xxudng rrang thi
bido hod khé, Con nhdnh chinh duge dan gqua 6ng xoan cda binh trung gian, duoc lam
qué lanh sau dé vae van 1iét luu 2 xudng &p sult p, d€ cdp cho din bay hoi. Nhu vay
nang sudt lanh cha phin 1dng di qua van B&t lirw 1 chi dé ha nhiét 46 cda hoi tr mdy nén
ha &p tdl nhiét dé bio hed vi ding d€ qua lanh phin 1ong trude khi dua vao van 1ét iru
2. Lomy tict Tuew e dp susit p, xudng dp sudl p, chi qua van TL2. Néu thiét bi trao dé
nhigt ong xodn 12 1 tudng thi nhidt 4o ldng ra khéi 6ng xoln (1., bang nhigt dé trung
gian b, v sau khi t€1 hou dang cntanpy xudng ap sudt p, moi chit s&€ ed trang thdi 117
Nhung thuc t& ¢6 tén thil trao d6i nhiet khong thuin nghich nén nhigt d¢ 13ng t;, bao
g0 ciing 16n hon t,, 1 3 d2n 5K. Nang suit lanh rigng thue t€ nhd hon nang sust lanh Li
thuyét mot khodng Ag, = hy; —hy;
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Hinh 6.4 : Chu trinh hai efp, hai Gél luw, binh irung gisn dng 2odn ding cho MH,

Chii thich nhwr bink 7.19
b = Lhi€l bj trao ddi nhiét dng xodo trong binh trunyg gian,

Nhinmg chu trinh vén binh trung gian dng xoan b wu thé van kanh 1 ddu boi tron tir
mdy nén ha &p khong di vao tiyén 1dng dé€ vio thiét bi bay hoi, do d6 khong lam bdm
18n thigt by bay hoi tao 1ép cén trd trao dai nhiét. Chu trinh nay dwge ing dung rdng rai
trong thire t& che mdi chat NH, tuy phai chdp nhin t6n thit ghd vE ning svdt lanh.

Chu trinh v hinh trung gian ¢6 dng xodn dwge rinh
{my - by rodn gidng chu trinh lhm mét trung gian hoan toan khong
e by dng xodn. Ti s8 m,/m, cling dugc xdc dinh bang cdch cin

bang cutanpy cta binh trung gian (h.6.5) ta c6

my Py
P my.hg + myhy +(my — my )by = my.hy + myhyg

my h4 _h']r

Vay :

My Brg
Néu bigt higo nhigt do 1, - ty (thudng Ay 3 + 5K}

ta c6 thé xde dinh tj, vd qua dé h, Nhu vay tit cd céc
thong sé& cia c&c diém ndt chu trinh 43 duge x4c dinh.

Hinh 6.5 : Cin béng cnlanpy &
binb trung giun of S xoan,

6.2.5. Chu triah hai cip, hai ch€ 46 bay hal

Vé nguyén tac khi sir dung chu trinh hai ¢fp nén ngudi ta ©6 thé thue hién 2 ché 4
bay hoi v 2 nhi¢t dd khac nhau t, va 1, Thiét bi bay hoi & &p sudt trung gian sé duoge
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Hinh 6.6 ; Chu trinh 2 cfip
2 ¢ht d6 hie hai dilng cho NH,
a) Thi€l by bay hoi dpthidp p, ; L,
h] Tkt by bay bod toung gian Myt

mic true HEp vao binb trunyg gian, Mal phédn
long trong binh ttung giun st dung thiét bi
bay hoi trung gian. Ifinh 6.6 mé ti so 49
thiét bj cia chu trinh 2 cdp, hai ché dd hoe
huoi, lam mét trung gian hodn toan. Chu
trinh bifu dién trén d& thi T-5 va lgp-h
giong nhyu hinh 6.3,

Trén st 6 bidu dién ¢ hinh 6.6 ta thay
mudn tinh todn duge chu trinh, phai hidt
nang suit Q. & nhigt do hay hai 1, vi nang
sndt lanh Q. ¥ nhigl d6 trung gian t,,. Viée
xdc dinh hé s& lanh cha so 04 ndy phite lap.
Da ¢é hai ning sodt lanh & hai cdp nhigl do
khic nhau nén nguin (a linh he s8 larh
rigng cho timg cdp dp sudl nhung ré rang
tinh todn nhuw viy 1a khéng chinh xdc. Binh
thudng nguisi ta khong xét d&n hé sé lanh
trong tnedimg hop nay. Nhiet dé trung gian
theo yéu cdu ¢b thé khdc véi |i thuyét. Chu
trint niy thutmg duge goi 12 chu tink Booster.

Thi du &.2: Cdc didu kign cho gigng nhu thi du 6.1 xéc dinh V., N, khi b6 sung
them Q. = S0 kW ; gid sir p, vin gif nguyén.

(iidi -

Luu lreng méi chit cin thist cha thigt bi bay haoi trung gian 1

Qum - ng

SOk Wy

my, =

Luu luong qua mdy nén cao 4p sé Ji -

ug Dz —h; (1755 640} kI

= 0,048k /s

my = (0,0979 + 0,0448) = 0, (427kg/s

Ti 56 hn hrong méai & Ia -

m, 0,427

= = 1771

™= n, T 0,0808

Thé tich nén cao ép li:

v. o Mgvy _0.1427.0,33
AT, T 0B

‘trang khi Vi, khong déi.
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Cong suat dong od miy nén cao dp s€ la:

gl 0,1427(1900

- 1755)
- - I
Nea n 0% 250kW

Trong khi d6 cong sust mdy nén ha dp khong doi.

6.2.6. Chu trinh hai ¢dp, qud lanh long va héi nhiét

Day 1a chu trinh hai cdp nén, lam mat trung gian khéng hodn toan, Lt luu thang tir
Py Xudng p, tét lvw that hai s& dung mot chét lanh 16ng bay hoi & 4p sudt trung gian lam
qud lanh 16ng, c6 thiér bi h6i nhiét gifta hai bat vé mdy nén ha dp va 1ong trude khi vao
Lthi€t bi qud lanh, chit y&u sl dyng cho méi chét freon (hinh 6.7}

i
g7 m 5

Hinh 6.7 : Chu Irinh hai €4, hai G181 o, gqud laph 1ong vA héi nhigt ding cho freon

HM - Thiét bj ki nhiér
GL - Thi¢tbi qud lanh bing bay hoi long & dp sudt trung glan
qua van e ko nhidt T3

Pic diém cia so d8 ndy 14 o6 1hidt bi héi nhiél vi thi€l bi qua lanh 10ng bang tidt
Lt mdi chét 1ong xudng 4p sudt trung gian va thi€t bi qud lanh bang van tidl luu
nhigt. Sau van L&l lvu TL2 méi chat cé trang thai 9. Khi ra khoi thigt bi qud lanh mbi
chat & trang thai hoi qud nhigt 10, D6 qud nhiet 10 duge khdng ch€ bang van ti€t luu
nhiét TL2.
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6.2.7. Pac diém cha chu trinh cd may nén truc vit vi tuabin

180 vdi mdy nén tryc vit va tuabin, ngudi ta ¢6 thé b tri trén thin mdy nhing cia
hiit ¢6 dp sudt trung gian ndm trong khodng p, va p,. Moi chét lanh ¢ thd dwge hit qua
nhilng cira J6 vai 4p sudt trung gian ma quaé trinh nén khéng bi inh hudmg. Do dic didm
thuin lgi do. c6 thé b6 tri chu trinh gidng nhir chu trinh hai cép nhimg chi ¢é mét may
nén duy nhit, € dat duge hidu qud nhiét 46 gidng nhu chu trinh hai clip. Ngodi ra mdy
nén tryc vit v lwabin cdn ¢6 khd ning tao ra nhidn cép nhigt dé bay hoi, sir dung phé
hién trang céng nghiép hod hoc.

Hinh 6.8 m6 ta kha ning qu4 lanh léng bing mai char long ti€t liru xudng dp sust
reung gian gidng nhu chu trinh trén hinh 6.7 nhung chi sir dung mdt mdy nén rrue vit.
Hinh 5.9 biéu dién chu trinh hai tigt I, lam mét trung gian boan tohn nhung ciing chi
st duny mdl may nén truc vit hole tuahin.

ol

MT
T
MM
BTG Plg trige i
2 BH
F";‘( Q,
Hiud 6.8 : Chu trink qué lanh 16ng bing méi chil Hinh 6.9 : Chu trinh lant mét treng gian

nét lu xuting dp sull trung gisn Pu hat 1€l L bang may ndn troe vil.

bing mAy nén trye vil.

6.3. CHU TRINH MAY LANH BA CAP

6.3.1. Chu trinh mdy lanh ba ¢ap kin

Chu trinh indy lanh ba c&p nén, ba ti€t huu, lam mat trung gian hodn todn & ca hai
cp nén trung gian durge 1rinh bay trén hinh 4.10.
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Hinh 6,19 ; So & nguyén W chu tfinh méy lanh 3 cip 12m mét trung gian holn toin.
NTA - Miy nén trung ip: BIGY, BTGZ - binh trung gisn 1,2,

Hoi hit vé cdc may nén ha dp, trung &p va cao 4p ndm trén dwomg bao hoa kho,
Long trude cde thi€t bi tist ru déu ndm trén dudng bio hod dm. i cdp nén ha 4p, qud
trinh 1.2, nhi¢t d¢ cudi cia qué trinh nén khong vuar gua nbi¢t dé ¢ do 36 hui moi chat
Juere ddn ngay vao hinh trung gian BTG2 4€ lam mét bing mai chat 1dng bay hoi xuéng
trang théi b hoi kha. & cip nén trung ap, qud trinh 3—4, nhigt 46 cudi qua trinh nén
cao hon t, do dd hoi duree: 1am mit bang nudc trong thiét bi trao ddi nhiét b dén nhiet ¢
t, roi dua vao lam mét vong binh trung gian BTG1 4&h trang thai bio hoa kha {ditm 6}.
Sau ba cdp L€t lua moi chdt long & trang thdi 13 duge dua vio thiét bi bay hei. Vé
nuuyén tac ¢6 thé thue hién ba ché d6 bay hoi & ba nhigt d& khic nhau. Cée thisdt bi bay
hai co nhigt 48 cao hon duge b iri vao cdc binh trung gian BTG va BTG, Céc budc
Linh toén thue hign nhir vdi chu trinh hai c8p. N6i chung chu trinh ba cdp hiv nhu khéng

ditgie g dung vi ¢é nhuoc didm v€ vin hanh : Ap sudt ngung tu qud cao va 4p suat bay
hai Tai qua thap.

6.3.2, Chu trinh may lanh ba cp ho sén xunit da kho

Do cdc nhuge diém vé& vin hanh chu trinh ba cip it duge sU dung trong thuc te.
Nhimg do tinh chét dic bigt, d& san xust d4 kho {cichonic rin) ngudi ta 48 sir dung chu
trinh hd ba cdp. Da kha ducce sit dung nhy mot chét tdi lanh dac bist 4é 1am lanh trong
vin Lai lanh. Diém ba thé cla né o6 4p sudt 0,518MPa va nhigt 4% —56,6°C. Khi sir dung
dé lam lanh, 43 khé thing hoa & nhiel 36 -78,5°C dwdi dp suit 0,1MPa, Néu nhiét d6
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tang dén 0°C ning sudl lanh riéng cha dd khs s8 14 q, = 365k]/kg + 62,8k1/kg = 628kI kg,
trong d6 nhit dn chang hoa 14 5635 kJ/kg va nhiét lugng qud nhigt dén 0°C 12 6:’2,8 k1fkp.
Hinh 6.11 m& td chu trinh hd ba cdp san xul dd kho. Do 4p sudl ngung tu qud cae
M = 5,6MPa nén cap nén trén cing phai dac bidt gquan 1Am d&n sife bén va do kin cac
chi ti€l. Do nhiét 46 t6i han thap nén phii thyc hién ch€ do ngung w & 25°C va p, = 6,6MPa,

© Ilinh 6,11 : Chu trinh het ba clip san wwdl Ji khé.
BH - Binh buay hai o6 thisi bi ép ddng binh dd khd.

Griflta ¢de cfp nén déu cb 1am mdl trung gian xufng nhiét do t, cfp nén ha 4p trung
gian vh cao ap déu hil hoi qua nhigt. Céc cip dp sult duge chia ra nhu san @ p, = 0,1Mba ;
Py = 6MPa ; p o = 2,0MPa ; p, = 6,6 MPa. Hai cdcbontc duge hit vao miy nén ha ép
& nhiét dd madi trwdng va dp sudt p, gén bang 0,1 MPa hed tron vdi hai & trang thai 15,
Diém hoit trén & trang thai 1. Qua miy nén ha ap hoi ¢4 nhiét 46 t,, duge 13m mét trong
thiél bi lrao ddi nhiét MTG1 dén nhidt b 1y, bing nhict do ngung tu 1, rél hod trén i
hol biio hod & trang thai 13, Hon hap hoi ¢d nhi¢t dd ¢, duge mdy nén trung 4p nén 1én
trang thai 4 cé nhiét do 1, 16n han 1. O 1higt bj lrac d6i nh'et trung gian MTG2, hoi
ducic lam mmét xudng trang thdi 5. Sau khi hoh trén véi ha ia & binh trung pian BTG
hol o trang thdl 5 v di vo méy nén cao Ap. Sau thiét bi agung 1y NT, hoi ngung Lo .
thinh long bio hok (difm 7). Qua cip 1t luu thi nhédl 14 ¢6 long O, & nhigt do
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khoing -20°C. Qua (&t Iuu thit hai, nhigt d6 ldng xudng gén nhiér dd ba thé. Qua tiér
luu thit ba, trong binh bay hei BH e6 tuyst OO, vi hoi. Hoi duge hit v& may nén dé had
ron v CO, mdi va duge nén 1én ¢dp rung dp. Tuyét CO. duoe ép lai thanh hinh v

chuyén dén noi ticu thu,

6.4. CHU TRINH MAY LANH GHEP TANG

Nguyén Ii cha chu rrinh ghép tang 14 ghép cdc Cl.lll trinh lanh don gian mat edp vio
v&i nhau theo Kidu : thigt by bay hoi cha cip trén ding d€ Lam lanh thiét bi ngung ty cha
cip dudi. Hinh 6.12 md 1d npuyén i chu trinh ghép 1dng gom hai tang.

MNang sual lanh cia tdng dudi cing 1a @, nhidt thai & thist bi ngung tu ting trén s& 13 :

Q,=Q,+ > L

1=l

Whur vay he s6 lanh e s& 1A

R1I| |R22

AT

Hinh .12 : Nguyén |7 chu Ivinh ghép tdng (hai 1ing)
BIL = NT = Thi&t bj bay hoi ngirag ty, .

Méi ting 13 mot may lanh mat cip don gian nén cd diy 4 cdc thidt bi : méy nén,

thi€t bi bav hoi, thidt hj ngung ru, ti€t lea va cic thigt bi phy phit hop. Thigt bi ngung
cla ting dudi diuge phép vii thidt bi bay hoi cia ting irén BH — NT. Toan b¢ nhiét thai ra
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¢ thidt bi nguag tu & ting dudi phai duge thai cho thigt bi bay hoi cla ting trén nén
niang sult nkiét rting dudi phai bdng nang sudt lanh cla ting trén. Va dé dim hio sy
truydn nhiét, nhigt dé ngung tu tdne dudi phai ldn han nhigt do bay hoi tdng trén.

Trong ndy lanh ghép hai ting, mai chit ting trén thwimg 13 R22 va tang dudi b
R13. Vi vy, ap sudl vin hanh trong may lanh ghép tdng khong qud cao & thiét bi ngung
tu va qud thap & thiét bi bay hai nhyr d6i vdi nidy lanh hai hodc ba cp nén.

Thi du & ting trén vidi R22, 1, = 30°C; p, = 1,19 MPa: t, = -20°C; p_ = 0,246 MPa;

(} ting dudi vai R13 (, = =10"C; py = 1,55 MPa ; t,= - 60°C ; p, = 0,35 MPa ;

Vige bifu dién chu trinh trén dd (hi cting rét don gidn, chi cdn luu ¥ mdi ting c6
mai chat rigng. P& d& quan =it hieu nhiét do & thift bi ngung tu bay hai cé thé chdng
hai d¢ thi 1&n nhau & khoang nhigt do twong dng.

Chu trinh ghép téng dwge sir dung rdng rdi cha cde nhu ciu lanb e —50°C dén ~100°C.
Diy 12 pham vi nhiét d¢ méi méy lanh hai va ba cip ¢6 nhidu nhuge diém nhu dp sust npung
i qud can. Ap sudt bay hol yud thip.

Chu trinh ghép tdng con duge sir dung cho cing nghiép had long khi dét dén nhiét
do —160°C, tham chi d&n —210°C,

Nhunge didm chil yeu clia chu trinh ghép téng I3 :

— Thiél bi phitc tap do ¢a nhidu loal méi chél lanh, gay khd khan cho viée van hanh,
bio dudng v sia chira,

- Nang sult lanh dao déng manh, khd van hanh, khé diéu chinh dong.

— Ap sudt can bing & ting dudi ki dimg mdy cdl 1dn, cin ¢é binh can bing dp sudl
dé khi nhigt 4o cla toan bo hé thdng nang len dén nhigt 48 méi truémg thi dp sult & che
ting dudi khang qud cao.



Chuong 7
THIET BI NGUNG TY CUA HE THONG LANH

7.1. BAI CUONG

Trang cdc hé thong lanh, thi€t bi ngung tu (TBNT} va thi€i bi bay hei (TBBH} 14
cdc thigt bi tran déi nhigt ¢hi y€u, ching chi¢m khoang 50 — 70% wé khéi lreng va
40-6{T% vé Ihé tich clia 10dn hé théng. -

TBNT trong hé théng lanh thuimg 14 cac thiét bi trac 48 nhigt b€ mat, trong 46 hoi
méi chit lanh co Ap sufit va nhiét 36 cao sau mdy nén duge lm mat bang khong khi,
uude hay cde chit ldng nhigt 48 thip khic d€ ngimg 1w thanh thé 1éng. Ta bist ring qua
trinh ngimg e Indn kém theo hign tugng loa nhigl, ndi khic di 14 néu khong duge lam
miit lign tuc thl qud trinh ngung te cing s dirng lai, moc dich bién hoi mai chat lanh
thanh 1hé long cing khong thuc hign duge. Mat khie, trong qud trfinh ngung tu n&n 4p
suit cia moi chél lanh khdng thay déi thi nhiét 46 ngung tu cing sé git khoéng doi.

Ché do 1am viec coa TBNT trong hé théng lanh cling c6 anh hudnog rdt 19n téi sy
Liun vice vi dac tinh nang luong cha todn h2 théng. Do bé mat trao d6i nhiét ciia thiét
bi khéng thé qud lém nén nhigl ¢d ngung (u (, trong may lanh phai cao hon nhigt 3o
mobi truomg xung quanh. Chinh 10 58 d¢ chénh nhi¢1 44 nay Jdd ghy nén do khing
thuin nghich bén ngoai vi din tdi tdn that nang lugng. Nhu vy, xudt hign bai todn t6i
vu Kinh 1€ — kT thudt trong viée lua chon TBNT. Khi ting tri s6 do chénh nhigt dd thi
tdn thiit nang lwong va chi phi van hianh tang nhung bé mat cua thiél bi ngung 1u lai
gidm di, k&t qua ld vén ddu tr lai giam. Tinh th s nguge lai néue ta chon TBNT lam

viée véi ¢4 chénh nhiét d6 nhd. Vide lua chon phlmmg 4n nio phai cin ci vao didu
kign cu thé, raj chd.

TBNT ciia ha théing lanh efing khac nhau v& ¢o ban vt cde thigt bi ngumg tu cia hé
thdng ndng lrgng, do dé chenh nhigt d& rhé, 4p suft cao, mat dé déng nhigl nho, moi
chil st dung khiac han nudc va do su ¢ m#t cha ddu trong hé thing., Vi vy, eiing
khéng thé sit dung cdc tinh todn TBNT cila he thdng nang lugng 4 4p dung cho TBNT
¢ia hé théng lanh. Qué trinh ngung tu cla NH,, cic loai fredn vi cdc cacbuahydro thutmg
14 qué trinh ngung ming, do vay, vide xdc dinh cirmg A6 trac d8i nhist phai tinh t6i
nhigt tr& via ming chil ngung. PE tang cudng trao d6i nhiét khi ngung, phai tim cich
tao dong chiy réi, phi v8 v tdch mang chit ngung khoi bé mit trao ddi nhigt. Phuong
phdp phan tich nhiét dong hign dai dé chi ra t6n that khéng thuan nghich & TBNT la
I6n nhat (trén 20% déng cxergi cung cép cho hit théng). Do véy, vide dp dung céc bi¢n
phip dé giam bt tén thit & TBNT s& dem lai higu qad kinh 1€ cao cho todn hé thdng.
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Hudng nghién ciu & day 14 tim ch€ dd van hanh i vu vdi thict bi hicn ¢d va dé xudt
nhiing két ciu mdi hop li dé tang cudng trao ddi nhigc va giam trd khiang thuy hre clia
cdc dong trong TBNT,

7.2, PHAN LOAI THIET BI NGUNG TU

* Dua vio dang clla mai truéng ldm mat, ¢é th€ chia cdc thigt bi ngung ty thanh
4 nhim ;

{. Thigt bi nging m 1am mat bang nude

2. Thigt bi ngung w 1am mat bing nude — khong khi (1am méat bay hot)

3. Thiét bi ngumg w 1am mar bang khang khi

4. Thigt bi ngung tn 1im mart héing mai chél sidi bay vdc sdn phim cong nghe

o Theo ddc diém cha qua trinh ngung m midi chél céd thé chia cdc thiél bi ngung tu
thanh hai nhdm : _

1. Thigt bi ngirng ty cé moi chit ngumg & mét ngeai cia bd mat trac déi nhigt,

2. Thigt bj ngwng ty cd moi chidl ngung trén bé mat rong cia bé mal trao doi nhigl.

Thea cdch phan loai nay, cic kidu (hi€t bi ngung tu coa médy lanh ¢é miy nén hoi
dere winh bay trong s dé hiuh 7.1

* Thea dic difm qua trinh chiy cla méi trudng lim mdt qua bé mat trao déi nhigt
i the chia thict bi ngung tu thanh céic nhdm :

I. Thi&t bi ngunyg tu cé méi trueong lam mat twan hoan tu nhién.

2. Thiét bi ngung tu cé moi truong 1am mét twin hon cudng hic.

3. Thi€t bi ngung tu cé tudi chat long lam mdt.

Duéi day, chiing ta s& di sau tim hi€u mot 58 10ai thigt bi ngung tu hay gip nhil

7.3. THIET BI NGUNG TU LAM MAT BANG NUGC
7.3.1. Binh ngung ty ki¢w éng chitm nim ngang

Binh ngung tu kiéu éng chiim fhay con goi 13 éng vé) ndim ngang duoce sir dung rang
ril hién niy trong cic he thdng lanh ning suat vira vi ldn (khoang 1.5 dén 3.300 kW),

Trén hinh 7.2 trinh bay ¢du tae cha mdt binh ngung loal ndy.

Hefi indl chal nang 1t médy nén duge dua vio phin (rén cha binh ngung qua dutng
dng (3) vao dién ddy khong gian gidra cic 8ng, tod nhiét cho nude 1am miét di trang éng
vi ngung (y lai. Moi chat iéng ngung tu lai duoc khdng ché & chiéu cao cat long khodng
50 dgn 70 mm v4i binh ngung loai vira v 100 mm vdi binh namg loai 1én (khoaong 15
dén 209 duimg kinh trong). Lang duogc liy ra & phia dudl binh nguny (10} di vao binh
chifa hodc tram dign chinh (tiét hao).

Binh npung cd ndp & hai ddu, cde 0ng din nudc vio {8) i ra (73 duge hin vio nip,
Ironig uap cd cie tdm chan chia déng dé tao s& hanh trinh cdn thigt eda nude chay.
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Hinh 7.2 < Binh ngung to $ng chiim NI ndm ngang

1= Wan an toin ; - Btz can bang :
3- MHy v 4- Ap ke
S—Xakhlkhdngnpung . &— X3 khtng khi;
7= Mk s ; B Mude viia |

9— X nude | 10— NHq ra.

140

6113 trong binh ngung améniac 1a Ong
thép dang thing (nhu hink v&) holc dang
chil U (khi dd binh ngung chi ¢ 1 nip) va
duoec mic viho mit saog ddu binh ngung.
Puong kinh 6ng d = 25 X 2,5mm va duge
bé trf theo dinh cla tam gidic déu canh
34mm. O cdc thidt bi lanh dat duéi 13u,
chiéu day éng cia nhitng binh ngung nay
tang dén 3 — dmm.

Dac tinh ki thudt cia binh wvpung
amoniac KTT va fredn KTR cua Nga pidi
thiéu treng bang ?7.2..

N&u moi chit lanh 14 fredn thi cdc dac
tinh k1 thuit cda binh ngung loai nay s&

" khéc di. Ong trao ddi nhiét thudng duye

lam bang dong, ¢d c¢dnh, dudng kinh dng
d = 20 x 3mm. Hinh dang cdnh cé anh
huong dén cuwdng dd cua gud nnh trac
ddi nhiét viA hieu qua ngung (. Hinh
dang c&nh tidu bidu cha &ng trao doi
nhiét ehé tan o Nga vd Anh trinh bay trén
hinh 7.3.

Trong hing 7.1 trinh by cdc 56 licu vé
binh ngung ty loai CEC do hang Alfa Laval
¢hé tao cong sndt tir 8 dén 50 kKW vai 6
dé nude lam mdl dén 2,5m/s, khi 1Am méat
béing nudc bién thi toc do dén 2m/s.

Do ¢4 ping suét lanh 16n va ede difu
kién lam vigée khic véi mdy nén pittdéng
nén trong cdv bé thing lanh cé6 mdy nén
fuabin, cic binh ngung tu ¢& nhing dac
diém rigng :
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Hianh 7.3 : Dang ednb clia b mdt TBN T

) Do Naaxché tao by Do Anh ché lao

NH 5

i’;_F_'_ rj‘g__igi}, .Iil_lihw
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+
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Hinh 7.4 2 Binh ngung Ong chim cia hing Guotner

(i‘.;ng lrac ddi nhigr cé dudmg kinh d = 38 mm, bude dng s = 46 mm, 16c d6 nude ¢é
thé 1di 3 m/s, phy (ai vhiét rigng c6 thé dat 18 q = 9700 W/m® khi he s&§ truyén nhigt

K = 1400 W/im" K.

Bing 7.1 : PAC TINH BINH NGUNG LOALI UFC CUA IIANG ALTA LAVAL

(CHLR BT
K§ it Link ngung CFC | cre cre crea| cre cFe | cre | arc e
W B140 | 12200 | 15200 | 20260 | 25300 BIHIII: 40500 | SO | BOB
h= g tkealm | 7600 10500 | 13060 | 17400 | 21750 | 26100 | 34800 | 43500 | 52200
I:IU'H“ W, |m'm b5 | 225 | 22s 3 375 | 45 6 1,5 5
;;'9—.4-1: (W, |w'm 17 | 256 | 256 | 34 4.3 5.1 6.8 %6 | 103
Up | bar 028 | 038 | 043 | 043 | 043 | 043 | 0.3 | 043 | 043 i
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no__ L o
14" NPT d4 b
T = B
T —$ e | L
0 . i._.__ ST [ _,,,1|._,_._.
e LA, 1
ﬁ s}il,
dz
= _.R I AL
- B— B
A f
Bdng 7.1, {ti€p theo)
CHC | OFC | CFC | CFC | CRC | CFC | CFC | CTC CTC
B 12 15 20 25 30 443 50 al}
A VTt BALD &al) LR HEt £ ®7 T B &0
B mw | GO0 | 80 | R0 | woR R | A00 | soo | goo | 80
C e | 114 | 114 | 114 114 | 168 | 168 | 168 143 193
D men | 120 | 120 | 1o | onao [ | o1we | o | 1w | oawa
E mm 13 13 L3 i3 19 1y 19 2t 20
F e | 28 28 28 24 44 44 44 50 50
G me | 23 23 23 23 44 44 44 50 50
H mm | 28 2% 24 7% 12 a2 17 %5 35
| T iR 8 an 2n 52 52 52 548 S8
Kich | L maa | 23 23 23 23 0 0 0 9 | o
thuoe 7 me | 300 0 | 500 | 500 | 500 | 50 00 500 | S0
3 mm | 60 61} &0 &) &) 60 611 60 B()
T mm | 160 160 T L) 160 L60 160 T 160
dl RT 1" E 1" 1" gt | W | e | 1t | Twe
dz RT 1" K 1" 1" K 1" [ 1% | 1%
d3 NPT 3 | 38 | 3 | ame | st | et | o3se | s | awe
til FPT 12 172" 172 172" 34" 34 34 3 Ardr
d5 FBPT | da* | o | s | o | onwe | 1w bWt | 1 1%
VR dm' | 4.3 14 5.3 4.8 12,5 ¥ 11 149 § 125 |
VHO | dm’ | 0,75 1.0} .2 1,5 2.1 2.4 34 3,6 4,2
P ke | 135 | 145 17 th.5 33 34,5 | 375 | au5 | 525
ES m? | ox2 [ 123 | aer [ 223 [ 2w [ 335 | a5 | se | 67

BT : Néarten

G5 L mat trao d3i nhiér

NPT : M&i ren ranh cfnic

FFT : ML bich

Binh ngung ty do hang Guntner (Enkc) san xudl ¢é ¢éiv tao nhu & hinh 7.4 vh b cic
dic tinh cho trong bang 7.2
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Bdng 7.2 : RAC TINH KI THUAT VA KET CAU BINH NGUNG TU (ING CHUM
HINH 7.4 CUA HANG ALFA LAVAL

Kidu Y by AP A, L, L L, B H Ve | Yo m
AK_{ |kW] | [m'h] | bur | |m?} | [mm] | [mm]) | [rom] | [mm] | [mm) | dem?] | ]dm7] | [kp)
35,10 A 3.5 [ 002 3,! e | 1250 15 25 | 4o
25,20 7.1 8.4 | 0.21 6,3 | 273 [ 2000 | 2250 | 360 | 6RO i s | 230
1531 250 147[0087 94 | 3250 1K) 50 3o
21,10 354 6.2 | 002§ 5.3 1008 | 1270 40 43 | 200
)20 R | 172020 110 3229 [ 2000 (2270 | 415 | 720 80 W 320
WA ] 4RE | 257 |wak| 183 3000 | 3270 LX) & | 430
35,00 | 431 T4 03] 63 1000 | 1290 T 50| 280
35,20 | 1198 | 207 [023] 12,6 | 355.6 [2nn [ 2290 [ 460 F820 0 100 T EET
WA 1S Wl loig] IRR MKW 3290 | 150 ] 1] 540
WA [ 2583 ] 447045 [ 3sit 4000 4250 0] a0 ]
4020 1725 27 [0 ]| 176 2000 . 2300 1307 LI0] 510
40,30 | 2380 4| ol8 ]| 64| 4064 F 000 3300 | 510 | RED FEED BEIE
4040 ] M55 swe | o045 | 352 AN 4300 260 | oo | ean
45,20t 2402 414 [ 054 245 2000 2320 150 | 160 | a6l
45,30 | deur | 6a8 [ 071 368 | 4572 [ 3000 ] 30| Ss80| 960 220 M| 3o
4540 | 4816 | #30[0d45 ] 400 Ao T 5320 wo | 7o | nw
4550 1 S163 | w00 [ 008 | &1,3 5000 | 8320 370 320 | 1460
sy 2700 [ asR [ 020] svs 2000 | 2340 ol 200 %20
50,30 1 4456 [ Tex [ 071 | 443 3000 | 3340 2801 2701130
SGAC0 [ SR04 | L [ 045 5ol SORG [ 4000 | 4340 | 615 | MO0 | 370 330 | 14AD
St | 622zl ora o | 138 5000 | 5340 470 | a0 [ 1700
Sube | TR 14764 006 | REG &00) | R3] sed | 480 | 2120
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7.3.2. Binh ngung tu éng chiom thing ditng

Hinh 7.5 « Binh iy W wmdoise
dng chum dilmg

b, 17— Kinh guan sdt ok 19ng ;

2- ling ddn hai vio ; 3— ¥Wan an todn
4- Hop phin phdi nudc ;

- tardng xd khang khi ; & Yo hinh ;
7— Cmp dfin VAng ra ; R— Ong can bing .
Y— Yun xa ddn ; 10 Binh chds coo 4p
Ti=%un an todn ;

12 Budmg ciip lang LT bioh chita,’

Thigt bi ngung Iy loai niy cd vo try tron dat
thing dimg, cé cic mat sing duoc litn két chic
vB1 vé. Cic 8ng trao ddi nhiet dugc chd tao
bing thép, dudmg kinh 57 x 3,5mm, dugc niic
vio miit sing tuong tu nhir loai dng vé nim
ngang. Trang loai binh ngung nay, mudc khéng
chia ddy 1oén by Gng ma chay thanh 16p mong
& bé mit trong cua ong dudi tic dung coa lrong
hre. Trén binh ngung c& dat thiing cdp nuéc cé
cAc 16 va cde nit hinh ctn d8 phan phéi nirde va
[am chay thanh mang & bé mit trong dng. Cdc
nit nay thheimg ¢d rinh xofn d€ nudc chuyén
ddng vong theo bé mat nhidm tang cudng truyén
nhiét. M6i chat lanh sau khi tea phiét cho nuée
lam m4t chay trong éng dugc ngung tu & b mat

ngohij cla #ng cling & dang mang mong,

Binh ngung tu améniac. &ng vo thang dilng
duge wrinh bay rén hinh 7.5. Nude gau khi trao
ddi nhiet chiay vao b€ chida bang bé 16ng & ddy
hinh. Mai chit lanh 16ng sau khi ngung tu dugc
dua vao binh chida 10 qua éng din ldng cé
miéng & vi tri cao han mét sang dudi 80 mm 48
Lriph ddu vio binh chita vA thiét bi hay hoi.

Trén binh ngimg va hinh chita dat cdc van ba ngd cd hai van an tedn 3, dng can

bang hoi 8 ndi binh ngimyg va binh clira, van xa ddv 9, kinh quan sét mije Ldng va ddu 1.

H& 56 truyén nhigt cha binh ngung dng chilm thing ding khoing 700 - 900W/m” K.
Thiét hi nay cé vu diém la 6 két cdu chiic chin va tuong d4i d& pha cin nudc cho nén
6 thé sit dung céc ngudn nude chit lugng thip hoge khong gua xir 1i. Binh ngung
lval niy thuing duge ding che cic hé thdng lanh amOmiic cong sudt lan va thuimg

duwac dat ngoai gian may.

)6 chénh nhidt d4 trung binh trang binh ngimg kiéu nay tir 4 - 7. Mat db déng
nhigt q; = 4000 + 5200W/m?. Khi cbng sufit nhiér 1,160 kKW, leong nwdc lam mdt y&u

cdu khoang 150 - 160 livh.
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7.3.3. Thiét bi ngung tu kiéu phin (& vi kiu ing long

Thigt hi ngung t kiéu phdn (T 1 thi€t bi ngimg o gdm nhitng phin wr riéng bidt
ghép vii nhau thinh cum (hinh 7.6). Méi phin tr xem nhe modt binh ngung tu éng
chum ndm ngang loai nho, cdc phin tir duoc Jap ndi tigp véi nhau theo dwdng hoi méi
chit vi ghép song song theo dwdng nwde 3m mdl. Ciac cum niy lai duge 1ip song song
v§i nhau tao thanb thiSt bi ngung w kifu phdn tf. Pudng kinh v cia cdc phéa
thudmg 1a 255 % 6,5 mm hay 232 x 6,5 mm. Trong méi phdn ti cé 3; 7; 14 hay 19 fng
truyén nhiét dugng kinh 31 » 3,5 mm hay 38 x 3,5 mm.

Hinh 7.6 : Thi&t bi npung tu kiéu phén v

1 —ﬁng TR VAC | 2 = Ong 1rao ddi nhiér
3 - {'jng hiti van: 4 = f}ng nurde ra
5- 6115_;_ gop hot vin; 66— ﬁng Iéng ra.

Trong méi phan wr, hoi méi chat duce dua vao khong gian gita cdc dng va dinge
ngung 1) laj do thai nhiés che nude lam mal di trong cic Sng trao déi nhiet. Nude dugc
dura vio tir &ng gdp phia dudi vA chiy song song qua cic phén tit rdi di ra & Sng gap
trén, com hoi moi chit duge dwa vao tr phén I phia trén ciing. Vi vay, diéu kién trao
déi nhiét trong thist bi loai ny gin v6i thist bi 1Am vigc theo nguyéa If trac déi nhidt
ngirge chidu,

Cée thi€t bi [oai nky thuiing 6 hé s6 (ruyén nhiet k = 930 — 1000 W/m?® K, mat d¢
déng nhigt q = 4760 — 6000W/m” va dé chénh nhi¢t do trung binh Al khodng 5 -6 K.
N 6 1hé diing trong cdc hé théng cong sust lanh trung binh va 16n. o didm cila nd
la chic chiin, nhe nhiing, tuy nhign cling ¢é nhitge diém 12 khé 13m sach cdu can, U 58
gifta chidu dii | va dudmg kinh I cta loai niy kha 16n (khodng [5 — 20) nén gid tri
leong déi cha khdi Iugng vo va ndp so vdi khdi lugng todn bd La khd ldn, do dé tigu
han nhién kim loai.
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Sir dung thiél bi ngung tu loai ndy cé thé dé lam gua lanh méi chdt ¢ ddu ra néno
né rat hay duge ding lam thigt bi qud lanh dat sau thi€l bi ngung ty 4 gidm lidu hao
kim loai.

Ciing ngnyén i 1am viée véi loai thi€t bi ngung tu kigu phin tir 13 thiél bi ngung tu
kiéu éng léng (Hinh 7.7 ).

O3 day &ng ngoai ¢ duimg kinh nhd hon (thedng 13 57 = 3,5 mm) va bén rong chi co
mét éng (dudsng kinh 38 x 4 ). Nuoe lam mat cling di trong dog, con méi chat duge
chay theo chiéu ngwoc lai trong khong gian giffa hai $ng. Ciing gidng nhu thigt hi
ngumg ty kidu phdn i, khi st dung thi€t bi loai niy khong c4n diing b6 qué lanh ma cho
mucic v mdi chélt Iuu dong nguge chiéu. Nhuoe diém co ban cha néd cing 13 khé lam
sach bé mal trong cia ong khi bi bim cin. Tuy nhién néd ciing khd nhé gon nhat 13 khi
duge sip x&p thanh céc dang 8ng xodn trén hodc & van nhu & hinh 7.7. Thift bi loai ndy
ciing con thudng duge sir dung lam thi€l bi qué lanh.

CC5+CCT7 CoE+ COEd CCBS CL105

Hinh 7.7 : Cic dunp, xoin die tritng cllu thigt bi Ngung W kidu &ng 1éng
2) Dang xodn & van b} Dung xodn &

Bang 7.3 : DAC TINH CUA THIET BI NGUNG TU KIEU.ONG LONG CUA HANG

ALFA LAVAL
| MODEL c [cC [oc Joc [oe Jee [ec [ec e Jec fec
s |7 |1 f17 |22 {30 |41 |51 (63 |86 ;105
i Q, |kW |45 |65 | 105|169 | 21830 |406 |51 63 |86 , 105
W ¥

R22 L imm o7 Joz [1a 20 [30 J3g [s2 [60 122 [92 §124
D ke 014|028 [026] 038|033 032|032 {},34il],25" 0,25itu.35
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Hing 7.4+ DAC TINH KET AU COA TIIET B NoUNG TU KIEL Guo LONG
CUA HANG ALFA LAVAL ikinh 7.7)

| MBODRL. | [t [ x| [ [ o0
. = f lrlpujlop|lelw lals|o]|w)|m
A | (30 (260 [3m |10 | e | A0 [ s |63 | &30 |sea [ esd
(A [mn |33 |23 |38 |3 |41 [%0 |37 (%7 |e% [ (&2
[€ Jom [hov [va 500 | 280 |5 |3 [5% {53 [am | 2% | 60
D lem (300 (2 |3& [vi0 (390 [aeo |iee |sen im0 [aze oo
(B |men | 0tw Toww (253 [3e0 |38 Taie [350 [y | a0y | 450 | 634
Flow jeo Jon [e0 [ Jso 13 f51 (97 [wd jes o |
|0 e [T i | 2o {332 [ 30 [ [iws {me | %8 | 490
| d (OD8 (17 |we (18 |18 |33 |33 |28 = |= |3 |& |
o, Joos 102 Tix T Ti3 Joy e i Tk Tie o0 |8
| d job s s es [ 2r fow [ie” (e | iw” |2 1" oW
Telsa (33 {3 |8 [i3 21 s [%n |40 |33 [6¢ [ |

TAA Thi#t bl ngimg tw kidu panen

Thadl by loas mby cling glen nhiing cum ndng bige (b, 7RL mds cmin Ly gl mid 58
peness Hem ngp doge 48t chat w3 &p Lal hing bad tim adp. Panse gdm b 18 thép cb adap
wilc rlink sthdap v duoc bl & aptm vh ong Khaing gidta cde rinh Vieh chls gids uim
cd toc dung whit cinh tim nhibt, Nute m mds b mdd chli chaydn Mng cii mhai theo
eite elink, Chc pomea dooe bed i e cho il mide canh dis 190 tkish 16 cho node lanh di
qua. 04 kin khit theo dubmg nadc duge e ign do sl deng cic dim chén, Ké cdis cla
boai thidh bj ngumg ty ndy chao phip thde Lp duse 3 quan wit, [im sach vi quét 1op phil
chofig iin mdin .

Thigt bj ngamg 1 kide panen kin of thd dinge wir dyng by gud nhe fosl dng vo
EIORIAL ¥k Ob By sl mde 3O dhng nhigt oy nho nhau.
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7.4. THIET BI NGUNG TU LAM MAT BANG NUGC VA KHONG KHI

7.4.1. Thiét bi ngung tu kidu tusi

LA thiét bi ngung v ma nhiét dd do moi chil ngung @ trong dng od ra duge truyén

qua wich.

(i‘r:ng cho nwde lam mdt chay trén bé mat ngudi cla ng o dang mang méng. Nhidt
ngung tu duoe truyén tr b€ mit ngodi cla dng lAm cho nude nong lén vi bay hoi mot phén.
Nguyén li lam vide cta thidt b ngung ty loai niy duvke triinl bay tén so J6 hinh 7.9,

Bing 7.5 : BAC TINH TBNT KIEU TAM DUNG CHO CFC/HCFC/NH, (hinh 7.8

Loai Q, [kW] F, : P M,
TBNT Ngap Kha [m?] [barl [/m?]
M IOHW < 500} = 350 < 5 <25 &
Al3BW < 1504} < 1000 < 300 < 25 1,2
AX3BW < 5000 < 1000 <25 20
Nt <ép Nudge 1 1hi#l bi cdp nude, chay xudng thanh
ming bao quanb dng. Phin node cdn lai roi xudng
o mang hing via dugce thdo bot ra ngodi. Phan nudc
Wurtsc bay hat bay hoi my,, cdn duge bl hdng lugng nuéc bd sung

Hinl 7.9 : Su d6 nguyén 1y TBNT
Kidu (i

my,,. Bom hiit nudc tudn hoan hod véi nudc Janh mai
roi duge bom 18n mang phin phéi. Luong nude lanh
bé sung bing luong nudc bay hai vi lugng nude
chay tran ra ngoal.

Thiét bi ngung tu kidu tudi thudng duge ché taa
gdém phidu cum, cdc cum duge ndl v& nhau bing
ang gdp. Mbi cum cb 14 ong nhan ¢ 57 ® 3,5mm
¢d duong kinh ¢ 57 X 3,5, dign tich bé mat trao
dbi nhigt 15 m*. Mai chét 1ong di ngung duoc dhra

ra ong gbp qua 5 éng thodt trung gian. Hai moi chfl (NH,) duoe dea viao it dang dudi, moi
chét long ngung tu dizge dua vao binh chira.

Thiét bi ngung tu loai ndy thudng o6 2 dén 6 cum. HE s§ truyén nhigt khodng
700 — 900 W/n" K. Uvn didm co ban cha loai ndy 1 cé khi nang sit dung nudc bidn vi
hé mat ngoki clia ong tuong d6i d& Jam sach. Luyng nude bd sung tueng 481 nhd
(khoang 30% sd lugng nwdc edn hoan). Tuy nhign luong nude tigw hae khong nhod hon
loai binh ngung tu 8ng va. Khi cé thap lam lanh nude twdn hoan cé the gidm i liong
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i dén 0,013 m/h cho 1 kW
nang sudt nhié¢e. Thiét bj loai
nay ¢é thé dat ngoai trdi nén
khd nang 1dm mar mede lai
clé tang lén déng k€ cho su
bay hoi clia nirde tudn hoan.
Nhuee didm oo ban cia thist
bi npung tu loai nay 13 clng
kénh. khang chic chin, dé
in man thi¢t bi tang, ch& dé
lam viec phu thude vio diéy
kign khi mrong va théd gian
trong narmn.

So 5 thidt bi ngung w
kidu tudi ding cho mai chit
lanh amoniac duoe trinh biy
trén hinh 7.10.

q
7 & Nud b surg
kh&ng khil i —
g . ¥
Hek HH, == ' == )
- == e || ——]
—_——
—=— =
= ==
=)= ==
s === F——;
NH, lgng ! _ > i
-—— . |
N : - ]IIF
haiv ;
wdn T TR = "1
hoan 5 a Niﬁ-ﬁi

Hirth 7,140 : Thigt bi agump tu kiéo tindi

I - Ming phin phdi nude 12 - Xatrhn 0 3 - Bdu bl cla bom
4 = Nwde wdn hojn o 5 - Budmg xa déu |6 - Buing cin bang lal ;
7 - Budmp x4 khi khong ngung ; § - Thaog phin pho maéc
Y . Nintc b xung.

7.4.2, Thilp ngung ty (thiét bi ngunyg tu kifu bay hoi)

d

£¢ pgiam lvgng nuée lam mdr bé sung cho
thiét bi ngung e, gin day & nhiéu nudc ngui
ta sit dung thép ngung hay cin goi thiét b
ngung 1 kidu bay hoi. NA dim bao (€l kiem
nudc  va dign ning ngay cd so véi phuang do
ditng thi€t b ngumg tu ki€u &ng vd ¢b thip Jam
midt nude tadn hean. Khac véi thidt bi ngimg ty
kidu tudi, & ddy khong khi dugc chuyén dong
cudng bitc. Toln b nhidt do moi chit toa ra

1tinh 7.11 & Qud trinh thay déi dugc truyén cho nude bay hai, vi vay nlu@t 30
trang Widli khong khi treng thip agung - ofig nude O ddu vao va ddu ra thue (€ khang thay

trin d4 thi li—d

dot. Khéng khi béo ngodi duge quat hit vao
thi& bi vi sau dé thai ra ngodai.

Qud trinh thay do6i trang théi khong khi trong thigt bi nay dugce trinh bay trén dé thi

h dhinh 7.11.

Piém | bidu thi trang thii khéng khi vio (hi€t bi. Diém 2 13 trang thai khéng khi ra.
Biém 3 1a trang thdi khang khi bdo hodt gin bé mat ming nude, m la trang thdl trung
binh coa khéng khi rrong thigt bi.
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Hinh 7.12 : S dé chip neung

I- Quat gia ;

3— D plian mss:,
5 Be chiia mec ;
7-- Nutic bo sung ;

2 Chin nuisc :

u— g hoi MCL viiw.

4- Din ngung W dng Xodn ;
6— Bom
. 8- fjng MCL lng va ;

Cau tao cha thdp ngung trinh bay trén
hinh 7.12.

Khéng khi duge quat gid 1 hii vio qua
8ng xoan trao d6i nhiet 2, & day né gip nudce
lam mAt phun xudog t thiét bj phun nudc 3
dat & trén. Nwde lam mdt diwwc bum 6 bom
trdr lai v&i luru lugng cdn thigt vi chay thanh
ming bao phi todn bd dng xodn. Nude méi
duge bd sung véi s6 luong blng luemg nurde
bay hoi va Iwgng nude khong khi cuén thee.
Khi cé dat cdc tim chan nude thi lugng nuéc
tdn that do gié cudn theo it ko,

Cic thip ngumg ¢ia Nga, Phdp, Dan Mach,
CHLB Bic... thuong lip cde éng trao ddi
nhi¢l ¢& canh. Trong nhing truimg hop nay,
mat dé dong nlidl oo thé ting dén 2,32 K¥W/m?,
khi yéu cdu {uong nude bé sung 3 kg cho |

k'W/h phu tai ohiét. Chi phi dién ning cho déng ca hom, quat vio khoang 20 + 30 W
cho I\ lanh. ¢ nhitng thap ngung thong thuimg thi mit do dong nhiér thuaing chs tir
(400 + 1900 W/m” ké sé truyln nhiét k = 450 « 600 W/m?K vi d& chérh léch nhidt dé
Al=2+3K.

Cing nhir cdc thi¢t bi ngung e kiéu tudi, thip ngung c6 nhuge diém 1a nhiét dd
ngung tu phu thubc vao trang thai khi (vong noi dat né va thay déi theo mia rong ném.

Trong bang 7.6 rinh by cdc dac tinh cila thip nging do Enfc ché 1ao.

Bdng 7.6 : DAC TINII THAP NGUNG CUA BUC

Mang xufl nhist Kich thudc @hi bi, L lu:.m% Nutc bil
khdng khi,

kalfh W Dhni Rong Caun mh sung, Ih
2R 29000 1004 &40 1600 SOU0 120
SO0 SEON) 2000 740 1250 DO 250
TAHK) 7000 2000 L) 2000 L4000 400
WAKRENY L LEAHY 2350 G480 2000 LRS(} A5G
125000 145000} 2900 950 20NN 22000 TiH)
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7.5. THIET BI NGUNG TU LAM MAT BANG KHONG KHI

Thi¢t bi ngung tu ki€u nay c6 thé 12 loai [dm vige vii khéng khi doi-luw (¢ nhién
hay d&i hou cuding bic,

‘[rwde day, loal thi€t bi ngung tu nay chii véu chi sit duny trung ciéc miy lanh gia
dinh va trong cdc hé théng lanh (hwong nghiép cif nhd. Cac hé théng lanh cong sudt via
va lém chift y&u st dung loai thigt bi ngimg tu lhm mat bang nudc.

Ngay nay & cic nude cong nghiép phit trién di ché tao cdc thiét bi ngung w lam
mit bing khaéng khi cho cd hé théng lanh cbng sudt vira vi 1dn, dae biél 12 trong cidc hé
Ihéng lanh freon phue vy cho cdc cong trinh didu hod khdmg khi cic nhu cio dan dung.

Cidc thiét bi nay ¢é vu diém & tiét kiem uuvde lam mit binh ngung d€ danh nuede cho
cdc nhu cau khic vi néu nhu 70% luong nude tiéu thy ditng cho cong nghi¢p thi 30%
cia né dung d€ Lim mai cde thigt bi. Thigt bi ngunyg 1¢ khong khi cdn cé nhing uu diém
khdc nita 13 né giam & nhiém che cdc séng hé, khéng phii xay dung céc thdp Ian miat
mirde Tudn hoin, gidm hign twong bim han bé mat trav d6i mhiél ... Tuy nhién né cb céc
nhuae diém li gay ti€ng &n khi van hianh (do quat) nhat 12 é& cic hé thang Ldm, dac tinh
ki thuat thiip hon 50 véi c4c loai Khic nlur phy 1éi nhiét chi khodng 140 + 230 W/m’, he
56 truydn nhiét ¢ 23 + 35 W/m® K vi do chenh nhigr dé & & + 15K. Khi L midt bing
khéng khi doi luw tee nhign, hé sd truyén nhigt con thip hon niva.
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Hinh 7.13 : TBNT lam midt bang khong khi dgi luu cudmy, e

Thiér hi ngiray; tv ¢é khong khi hu dong cudng bic dung cho hé théng lanh nho 1i
cic Sng xodn cb cdnh va ding qual tao khong khi luu dong cudmg bikc. Whitng thit bj
nay (hinh 7.13) pdm nhimg dng thing hode dng chiv L ndi thong vii nhau. Mai thi€t b
ngung lu cé thé cé 2 hay nhidu cum ndi song song qua dng gép, vit lidu dng thuimg 13
Ihép hay dong, con ic cinh bang thép hode hing nhdm. Cic 8ng <6 cdnh thuimg cb
dudmg kioh 12 x | mm, budc 8ng 26 mm. Chifu diy cdnh 1,0 mm vh bude cdnh 3,5 mm.
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Mdi cum thudng cé 10.dén 12 8ng. Phu tai nhigt trén 1 m? bé mat ngoai clia nhifng thigt
bi khic nhan khoang 180 + 340 Wim®.

Trong cic mdy nén nira kin, ngudi ta dat quat gié trén true dong co dién, khéng khf
chuyén dong thea hirdng tir thi€l bj ngumg tu dén déng co vdi tdc d¢ trong tist dién 1u
di> ca thi€t bi ngumg tu tir 4 dén 5 m/s. HE sG truyén nhitt ciia nhimg thidt bi iy vio
khodng 3¢ dén 35 Wim°K. Trong cde mdy nén kin, ddng co dién dir rigng cho quat gid
cdh higu sudt thip, nén 10c 6 i wu cha khong kif chi vio khodng 2 d8n 4 mfs. Khi 46
hé 58 truyén nhigt cia thiél bi ngung ty chi khoang 25 + 30 W/imK.

Thigt b1 ngimg ty ¢6 quat duc truc v cOng sudt tir 7.7 KW dén 433 kKW, Ba TBNT loai
nay do CHLB Bic che tao dwge trinh bay & hinh 7.185.

Thiét bi ngung tu 1am mat bing khong khi gém nhilmg &ng cé cinh 1am bing hai kim
loai (h 7.14). '

L ;

o ™
<] =] f

Hinh 214 ; ﬁng hai kKim logi 8 cdnh trong THNT [am mdt bing khoap kh{

Ong trong bang thép cé dudmg kinh 25 x 2 mm-dugc 18ng chat vdi 6ng ngoii bing
rthém cé canh can. Mbi cum ¢é 4 dén 8 diy dng.

Céac TBNT 1am mér bing khang khi duge trang bi cde quat dec truc ciaa CHLB Dirc
dirge ché taa vai ning sudt dinh maéc 16 7,7 kW d€n 433 kW (hinh 7.15), Cidc thigt bi
niy duoc che 1ao & dang md dun Iip cp ghép thanh tirng b ¢b cdc dng déng @3/8” cho
cdc bd Wi nang sudt 70 kW nhu Model ACCS 70. Cic model khdc cé cdc tng &1/27
Cic cinh bang nhom v6i bude cdnh 2,1 mm.

1062
1005

{

Hinh 7,15 ; TBNL lam méa1 bing khang khi oo qoat doc tryc ciua CHLE e

b
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Rdng 7.7 : DAC TINH TBNT LAM MAT BANG KHONG KHi
CUA HANG ALFA LAVAL

ACCQ B
Mude] [Nang[ L | Ddag | £96 [Nang] Lou [ Dong | DO || Qual |DicnDung] Kich | Gmg nei | Kheti | 56
sl [efing| oo on | sudt (Tugnpg| oo &n tch |fich | thudc Toncug [ehdn
dich [klwm dnh b bi |
mue | khi o | kel nil :
AT A | B Wiy Ra
= 168
T T
. 1-3E0 FAHIY
kW | m'fh| s0He HRCAY KW P S0Hz dB(AY mox@mm| m® | dm? [mm | mm(mm| mm | kg |
£ 5t
ACCOu | o7 |30 36 | 7,7 |2e00 32 || rxso [184| 3 |ges|rao|22| 12| 33 | 4
AT 2 | 11y ) 3350 10 | 9.5 | 2600 32 1 X500 | 27,6 5 (#9S5|74D{ 22| 16 Kl 4
ACCOIY | 146 | 2800 $6 |11 108 a2 IX300 552 8 |RYSiMD|2E ]| 18 46 q
accay | 30 femo|Z | as [1vs ssz{E 35 || 2xs00 |s52] 8 Wsosiasg2s| 20 | e | 4
—Je = —
aCeuzT | 260 [e200|= 2 8| 3w g 41m§f§-§ a5 || 2xs00{736| 11 |1sesi4ad 28] 20 | 76 | 4
T T
ACCQAF | 38 100sd™ = 5| a) |2g7|mool == =] v || axsoo|g2| 13 passpaacss| 22 v | 4
ACCOM | 38K (9300 41 |22,7f7050 7|} axsoo [nos| 15 passlagss| 22 | 1o | 4
@ &30
ACCQ | 38,5 | ’700 | 35 |29.5 | 6000 30 || 2x630 | 160 27 [askR1en3s| 22 | 154 | 4
'acrQaz | 213 (oo 35 | .5 | 5500 30 || 2x630 | 211 | 36 avwzieas| 22 | 180 4
ACCOs | 512 190565 o F1 37 aas|wmn i.,;"é 32 || 3%630{ 240 | 40 Bs7alzaaniaz| 28 | 211 | 4
i A=Y, Bas
ACCUE2 | A 6 |zc{mf;eﬁ-t= 37 |45.7 |K2E0 ﬁ::,-*r‘li 32 || 3630 | 31% | 49 [RETHIZA0 42| 25 | 261 | 4
T 1 n o T
ACOQE [ 784 I7aoa™ = =) 38 | sy [rzood™ = =) 33 || axe3o | 220 | 49 besgazagsa| 35 | w0z | &
ACCQEZ | x2.3 |ran 3% | 6L [uuun 33 || 9X%630 | 422 | 67 M6sEAY 54| 35 | 342 | &
2 5
ACOQTT | 7700 L7208 4t | 64 [12000 | 34 | |2xao0 w00 | 9v paadesod 4 3s [ 315 | &
ACUORE | 864 || 640) 30 | &2 (11000 } 34 || 2x600 | 400 | 64 PRIRIOCISA | 35 | 352 | 4
AUCIIITTINT % 250K 4L 9L 1 RS in JXEOD | 450 ) TR BOMTRTSO &0 42 | a62 4
ACTL 28 128,2 2600% « 2| 42 | 93 hesi ﬁ{'é 3 || 3%500 | 600 | 94 MisTRTS M| 42 | 517 | 4
I :’_‘! O .
ACCO15S 1553 EMJL;"E**? 43 12124000 s | 37 | 4X800 | 600 | ok [Sazssoogen] 42 | s | 6
oy n it ol
ACCQI7H (73,5 raniid =~ = 43 | i2a Paood ™ = =1 37 1 axan0 {soe | 128 fasgsoaten| 42 | 679 | &
ACCON 1999 4TINS 44 | 151 oo |1 5X800 | 7501 118 65986250 76 | 54 mlJ %
. . 3
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Quat pid rong cdc bd TBNT nha vay c6 3 lead sai cdnh khdc nhau - 500, 630 va 800 mm.
Cac mo o cd 2 1de Af quay @ ndi A — tde dd 1dn, néi ¥ — tde dé nho. Cle bd TBNT nay
duoc thir & dp luc 30 bar-truoc khi xudt xuing. '

Bac tinh cda loai TBNT ACCQ cila Hing Alfa Laval duge gidgi thiéu trong bang 7.7

7.6. TINH TOAN NHIET THIET BI NGUNG TU
LY
Tinh todn nhiét cia thigt bi ngung tu cé (hé [a bii (odn thict k& hay bai todn kifm
tra. O day ching ta chi khido sat phuong phdp tinh nhigt thi&t b ngung tu cho bii Lwdn
thi€t k&, tic 14 trén co s cde yéu cdu vé dac tinh kI thudt, ché 8 lam wigc . cdn xdc
dinh kél cdu va kich thuwée cha thi€l bj. Theo phuong phip tinh thigt k&, ra cing cé thé
suy ra cach tnh ki€m (ra trong nhitg tutmg hgp cdn thiét.

Tinh thigt k€ mot thiét bi ngung tu thuimg phai qua cic bude sau
I. Chon kiéu cia thigt bi thigt k& va dy ki€n ché ¢ [an viée cla né

Kiéu ciia rhigt bi ngumg tu s& duge chon tuy thuéc vao cOng suat hé théng, dic tinh
s lugng v chit luong ngudn nudc cung <dp, digén tich va tinh trang mat bang gian thigt
bi, khd ndng val (v, thidt bi, trinh do thiét k&, thi céng vh van hanh... Dac tinh cia mal
56 thi€t bi khic nhau do Nga cb tao cho trong bing 7.8 vd 7.9,

2. X4e dinh phu tdi nhiét cha thigt bj ngung lu Q, trén co s cic k&t qua tinh nhigl
cila chu trinh 1am vide ciia he théng.

Bé mit rruyén nhiét F cia th.ie't hi sé dlm'.; xic dinh theo phueng trinh truyén ahiét :
Q, =kFAL, . W C (7.1a)
hollc | O, =k, .1. At (7-1)
‘Trong da @ Kk 14 hé =4 truyén nhiét ciia thigt bi, w/m'K.
k. dé vii vich w5 | - chiéu dai 6ng, m

A, — D6 chénh nhiél db trung binh gita moi chit v moi truning

lam mdt, K.
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Buing 7.8 : BINII NGUNG ONG vO AMONIAC NAM NGANG DO NGA CHE TAO

" Kich thudc, mm Chidu kﬁl'.',‘ﬁ o, | KDL
56 | 54 ; # kg
Ko | T P S | 16 ;*1; m Ghi vhi
? kinh | D Réng | Cae " ‘ Lomny | Fpodl | Trang Loy b Cong
b, B H tng | ong o
KT | & ans | 18a0 | 535 | 760 | 99 | i9 | 1300 | D16 | GOE7 | 55 | 740 | Doogcho KH,
KTr=a0 | 20 | 500 | 2930 | 8w | 910 | vas | ¥ | 2500 | o3z | was | wes | 1385 -
KTr=25 | 25 | 500 | 3430 | Bl0 | 910 | ed | & | 3000 | o3 | va7 | 1140 | 1560 -
Kr=3z | 32 | %00 |aas0 | B0 | 910 | red | 8 | soo0 | psz | vae | 190 | 19e0 -
KTr-s0 | 40 | 600 | 3520 | 910 oo | 216 | 2 | 3000 | 033 | 025 | 1555 | 2160 -
KTT-50 | S0 | €00 | 4520 | 910 |sooo | 216 | = | 4000 | 070 | 032 | 1950 | 2360 -
K65 | 65 | 600 [5520 | w10 || 216 | 2 | s000 |oges| o4 | 2430 | 1465 -
KT-o0 | 90 | 800 | 4640 | g | a0 | 386 | 2 | sc00 | 126 | 061 | 3300 | 4960 -
Kri-1io | oo | s | 5640 | 110 | iz3a | 386 | & { soon | 158 | 072 | 4000 | s700
KT 140 | 1s0 | toow | 4750 | 1330 6o | 614 | &8 | o0 | 2a | 102 | 5333 | 7530 -
KiT 1k | 120 | 1000 | 5750 | 1330 | 1670 | 614 | B | 4000 | 25 | 123 | 6450 | 9160 -
KTr-250 | 250 | 200 | 5845 | 1520 |1vdo | 870 | 5 | 3000 | 35 | 0,77 | 930 12900 -
KTC-300 | 300 | 1200 | cees | asx0 | sau | w0 | 8 | etoo | 41 | 2o |10s30| 15390 -
KTU-500 | 556 | 1600 | 7ion | 2632 | 3230 ) 797 |2ax| evip | 65 | s2 |z3000 Ditng cho
KTC-630 | 710 | IR0 | 7222 | 3685 | 4426 {10m | 24 | e010 | 30 | 69 |00 *Hy Prépun
KTC-Ro0 | 957 | 1800 | a5 | 3605 | 3430 [ 1023 242 | smo | 102 | &5 |37000 -
KYC-1250 [1370 | 2200 | gron | ason | 4175 | 1472 |242 | som0 | 162 | 146 |s0000 -
. art A
Bing 7.9 : BINH NGUNG TU VO ONG NAM NGANG FREON
Kidu g&mmg:‘t:oﬁ .Chiﬁu dn.:i dogl, Du?ﬁrf::lh win S8 G n P P]ll.lllt:.;i.mnM1
'KTF-d T T 194 23 4,7 15,3
KTP— 63 1.5 19 2 a;2 215
KT8 an 1:3 273377 4653 4;2 0,7
KTP-12 12.4 1:2 377328 BE 4;2 433
KTi-1% 150 150 377; 328 BG 4,2 518
KT8 25 300 1.5¢ 404 138 4 108
KTE 35 ang 200 404 138 4 140
KTE- 50 g 750 404 135 4 173
KTP-G5 20 20 500 0 4.2 214
KTP-85 9.5 10 SO0 210 , 2 1232
KTP-EID i07.0 2,50 00 293 4 n
ETP-150 1400 35 £00 293 3 53
KTP-200 200.0 30 &OD 445 4;2 698
KTP-260 260.0 Y] EOO 455 2 1350
KTP-350 4 40 200 630
[ KTr-5n S 50 200 &30

Thuc ra, do c¢é t9n that ahigt trong duéng 6ng din vi trong binh ngung nén s& cb su
sal khdc gilta nhiét lugng Q. do moi chél ngung ty 1ea ra va nhi@t luong Q, md mdi
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Bing 7.8 : BINI NGUNG ONG vO AMONTAC NAM NGANG DO NGA CHE TAO

1

Bi Kich thuéic, nim & s Chidy k]?;.:g‘:::: Kfﬁx:ft;mg
widw | B — ong | 10 ;:i i Ghi chil
mt | gk | DM | Rems | Cen fow e S Npo | Trong { | Cong
D, B H drg | dng 1 1ac
KTT-10 4 anR | 1SRG | 535 | TeO | W I | 1500 008 |00e7 | 3585 | T4 | Dangche NB,
KTM-2 @ 20 =18 4] i Bl | 910 | 144 L] 50 | 033 | DS | WS | (365 -
KTr=25 15 SO0 x L3l ALY 144 g 3000 039 | 007 | vi40 | (580 -
KTIr=32 3 £00 4430 210 ALY 144 4 4000 052 | 009 | 1440 [ 1940 -
KTr-40 4y 00 3520 Q1 W | G [ A0 a5 | Q25 | (585 [ 60
KTI™-30 ) €00 4520 Q16 W | 214G B 4000 Q730 | 032 | 19=0 [ 2360 .
K’I"F—Bﬁ &5 €00 5520 Q10 WD | 2a & SO0 JOLEES Y QAL | 2430 | 3d6S
KTI-90 ) B0 4640 1 [ 1230 | ARG R A0 bAG g DueE | 3300 ) 4460
KTI-1100 | bl LTS M40 L1 &y 1230 | 1Bs B 500N P58 1 72 | 4000 | S700 -
KTT |30 | L4k L L] 4750 1330 'I 1470 | &14 B 4000 20 1,02 | 5333 ¢ 7530 -
KT 1= |3 [L0F 5730 1350 1 1470 | &14 B 5000 5 1,23 | 6450 | FI&l -
KTr=-2a0 | 2490 L 5845 PEAy | 1wy | 270 B SO0 1.3 LT | U360 | 12956 -
KTr-wm | 301 L G345 134 | 10add . 370 4 BN 4.1 20 | ICHEE | 15390 -
KT -5 | %54 [Ny TISH) 2632 | 3230 | vOF 1143 | w0 65 a1 [ HG Thioyg chi
ETT =g« 710 L5800 | TI2d s | 342G | 1023 ) 24 50O 50 6.8 29000 WH, Fupim
ETr=R00 | 957 | &L G305 A9s | 34 | 1023 {Z48( 40L0 108 | 85 1AWX0
K'_I'_]_"-]E.'il’l | 1270 MK RS sy | 4175 | 1472 |48 | 8030 16,2 | 1456 | 60000
Bdng 7.9 : BINH NGUNG TU VO ONG NAM NGANG FREON
Kafu m'it ?io:dﬁ 'F.'hiéu ?:.u dngl, B“h[!f:::,h vir S dog » L 2 P'huai.jl l::;rnhil
KTP 4..§ 10 181 ) . 153
T4 %3 1.5 2% 2% 4; 2 21,5
KTI-% @D l: 3 273; 37 46 53 4 2 07
RTP-12 123 1:2 2775328 BE 4 2 433
KTH- 1% 1£.0 1.80 2775318 Bh 4; 2 2%
KT 315 xa 150 404 135 4 15
KTH 35 and 2 L) 133 4 140
K1P-30 LR 2.50 4 135 4 V)
K TE-G5 620 a0 500 210 s 2k
KTP-35 2.5 in Son 2110 L2 22
KTP=I 1§} 107.0 250 &N 93 4 313
KETP-L50 1200 35 &30 253 2 123
KETP-200 2004 30 {01 415 4:12 693
KTr—260 260,10 ’ 4,0 Bl 435 2 1360
KTM330 40T .0 4.0 ELLH GED
ETP—50} 000 30 L R0

Thuc ra, do cé tén that nhigt trong dudng Sng dfn va trong binhk nguag nén s& cd s
sai khic gita nhigét lugng Q do mdi chit ngung to toa ra v nhiét lygng Q, ma moi
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trutng ldm mdr rhin duge. Trong tinb todn Lhigt bi ngung tu ta thudng bd qua sur sai
khic pay va ding ludn tri sd Q, cho pharmg trinh truyén nhigt (7.1) chink digu nay 14
du trit v& nang sudt cia thigl bi.
Q. =m (h, — hy), kW . (7.2)
Trong d6 :
— h, : entanpgclia moi chat &5 18i vao va 163 ra khai thiét bi, klkg.
—m : lun leemg méi chit qua thidt bi ngung L, kgfs.
Khi hi&t ning sust lanh Qy, va cong sudt 1i thuyét cila mdy nén N, ciing c6 thé xic
dinh Q, thea téng cita hai dai lrong nay :
_ Q, =Qy+ N, kW {7.3)
J day, nang suft lank Q, ¢6 tinh d&n cic én it do qué trinh truyén nhiét trong

thict bi bay hoti, trén didmg dng din 1 van tiét vy dén méiy nén vi cé 16n that khi ¢o
khuity chét 1ai laoh long (vi du nuéc mudi). Cong sudt L cthuyét cha miy nén thudmg viio

khadng 20 dén 25% nang sudt lanh (N, = {0,2 — 0,25) Q).

3. Xdc dinh dé chénh nhiét A% trung binh gitta maoi chdl lanh va mot insimg lanh AL,

Thong thudng, trong cde thift bi ogung e Jam médt bing nudc hay bang khong khi
kigu trao ddi nhiét bé mat thi At,, duyc 14y theo. tri 56 trurg binh logarit.

Néi chung (ki hol di vae thigt bi ngung tu 12 hoi quid phiét cd nhiéy dé t,, lén hon
nhiét dd 1, v sau khi trao d6i nhidt & nhidt &6 ngumg ndy thi nd cling cé thé gidm nhigt
df néu bi lam gud lanh trong thidt ki qui lanh hay ngay trong thi€t bi ngumg tu. Treng
triuémg hap thi€t bi ngung tu bay hoi coa mdy lanh ghép ting thi ci nhiét do meéi chit
s6i (0 tAng trer) cing khéong ddi. Sir thay déi nhidt d6 cia hai méi redng truyén nhigl
trong thiét bl ngung duge trinh bay trén hinh 7.16.

1

Hinh 7.16 : Quid irinh truyén nhig rong thigt bi ngimg ty
a) Trudng hop khong oo qua lanh mai chat lng
b} Truimg hop ch qud lanh méd chit
¢} Thi¢t bi ngump tu — bay hai (mdy lanh ghép ring)
- Lam lanh hoi qud nhiét ; 4— CGia nhigt nudc
2= {Jod rinh ngung L ; S— Qud winh 500 coa mod chifl,
3 wd lanh moi chil g, ;
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Tuy nhién, trong tinh todn thit bi ngung tu, do ohidt lrgng tod ra khi ba nhiér dé ho
qué nhiét thanh hai bio hoa lic ddu qud trinh 13 rit nho so véi ¢ qué trinh (khedng 3 %)
nén thidmg ta chi coi nhi¢l 4o ¢lia moi chdl Irong thiét bi ngung tu khéng ddi 1a t,. Cich
tAm néy treng ruémg hop thigt bi khong cd qué lanh & 1Am gidm At so vdi tri s& thuc
mit it va di¢n lich F tinh ra theo quan hé (7.1) droc tinh ¢6 dir teit, con trong trudng hop
c6 qud Janh, thi trj s§ cia F cling & xung quanh tri 56 thye.

Ay, =———b (7.4)

Trong d6 : t' vit" — nhiét 46 van vi ra cla modi tnrdmg thm mat, °C.

Khi tinh gdn diing, cfing cé thé xdc dinh Aty theo trung binh 36 hoe irong trudng hgj)
nhi&t dé ngung tu t, ldn hon nhigt ¢ cudi coa méi trudmg lam mdt khong qud 2,5 - 5K
déi véi nurde va & — [OK d8i voi khong ki :

Aty = — %[t'i— t") (7.3}

Trong tredmg hop thist bi ngimg tn bay hed (dén ngung hai ed quat gié cudémg bic),
thi At 12 tri 8 d0 chénh nbigt d& giifa tic nhan ngung tu va nude bay hoi (i),
Aty =1, —t {(7.6)
4. Xdc dinh he s8 truyén nhidt k : |
Hé 36 truyén nhigt k trong cong thiic (7.1} duge x4c dinh theo quan he tinh che
truémg hop trao ddi nhidt piita 2 moi tudmg yua vach dng ;
1

kl - ,W,fmlf {?T}
] 1

1 &, d +1
o) In——+
adyoy 27, E d;  mdg 0

Trong dé :

d; — Dudmg kinh trong cila dng, ro

d, — thedng kinh ngoii iz éng, m

¢, vil {1, — 14 hé 54 tod nhigt dai luu tir chat 16ng t6i b& mat trong cha dng v Lt bé
mat ngoai tdi mdi trudng bao phi: ngeil dng, W/m?K.

A — Hé s¢ din nhidt elia kim loai dng, W/m¥.

Céic tri 86 r; vi o, duge xdc dinh phu thude vio loai thigt bi cu thé ; ¢4 thé theo
phueng trinh tigu chudn mé 13 qud trinh truyén nhigt, trén co s& gid tri clia tiéu chudn
Nusselt {Nu) hay xac dinh truc ti€p theo cic cong thifc thuc nghiém.
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+ Bi véi cac hi€t bi ngung tu kidu dng vo thi ¢, 12 he 28 tod nhiét tir bé mit trong
dng cho nude lhm mar chay phia trong, nd ¢6 thé duge xéc dinh theo phuong trinh eu
chuin Mikheev déi vdi dong chiy 16i én dinh.

Nu = 0,021 Re®® P*** (Prypr, & (7.8)

Cing thite (7.8) cling ¢6 thé 4p dung cho cdc 6ng vA kénh tiét dieén vudng, chir nhat
hodic trong khong gian hinh xuy#n gifta 2 éng 6 dyfd, = 1 + 5,6 cha Ioai thigl bi ngung
ty dng 16ng trong diéu kign cée tri & Re = 107+ 10° vi Pr = 0,6 + 2500.

‘Trong thigt bi ngung tu cha mdy lanh thi hiéu nhigt 46 thwémg nhd @ cia nude
khodng 4 + 6K cha khong khi khodng 8 + 12K va o s6 (Pry/Pr,) = 1. Khi d6 ¢ thé xdc
dinh ¢t theo cong thic :

n
o = RB—m {7.9)
! FOF:
Trong Jo - hé 8 B phy thudc vao tinh chit vat 1i cla chat 16ng. B81 véi khdng khi

trong khodng nhiét do -50 <t < 50"C :

B =321 - 00078 t + 0,00004 ¢ (7.10)
Dai vii nudc trong khodng nhidt d6 0 <t < 50
B = 1230+ 15t {7.11)

+ D6i voi thigt bi kifu Sng 16ng (hudmg ciing bé tri nude di trong dng nhd, nén
ciing durge tinh theo cac cong thifc trén.

+ Déi vdi cdc thi€t bi nmg tu kign dng v& thing ditng thi nitde chdy thanh mang
moéng trong Sng difng, hé 56 10a nhiét trung binh o, & ché d6 ¢b Re = 2000 ¢6 thé tinh
qva tri 8 Nu : .

Nv =,01 (Ga . Pr. Re)'? (7.12)

Cidc tigu chudn 4éng dang trong phuong teinh {7.12) 16y whu sau :

Nu:;E_I-E . Re__-_—ql_ml_
A ug
e
Ga=%=vlz
veogu

Trong dé : H — Chién cao cha 6ng, m

¢, A — H¢ s6 10é nhigt tic vich 6ng cho mang nudc vi hé s& din nhiét cia
midng mrde, W,"mjK vi W/imK,

m, — Lun lugmg nude trén 1m chu vi nét dién 1 &g, kg/mes ;
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g ~ Gia tée trong trrdng, mfs’ ;
v, i — P& nhdt dong vi do nhét doang ue clia owdc.

Goi n |4 58 dny duge tedi song song vi d; 1a dutrng kinh (rong cla dng th tri 56 m,
duece xac dinh nhu sau :

m
adn

I'I]l =

Ddi vii nude chay trong dng ding cé diwdmg kinh d = 38 + 65 mm vA chidu cao dén
1,85m, cong thize tinh hd 50 10d nhigt cb dang :

a=54Tm"* . Wm’K (7.13)
Pdi vidi trudmg hap thi€t bi ngung (u bay hoi va thiét i kiéu tudi thi o, lai ld be s6

toad nhiét tir mai chil dang ngung tu trong dng d€n vich dng, He s8 tod nhiét «, trong
nhifng trdng hop nay 6 thd duoe x4c dinh theo cong thi -

a4 3
_ 4 A 2
a, = 4,99 " a, Wim“K {7.14)

Trong d6 Al = I, —t,,, 13 dd chénh nhi¢t dd ¢cla moi chit dang ngung tu vi vach dng:

T — Nhi&t hod hai ey mbdi chat, kJ/ kg.

He s8 ¢ xdc dinh theo (7.14) 13 khong k€ dén dnh hudng ela tée d6 chuyén déng cha
mai chit. Khi xét 161 y&u 18 anh hwéng nay (hi tri s6 he s6 tod nhigr clla fredn thye & 1én
him gid 1] tinh duge theo {7.14), khi do ¢é thé tinh ¢, theo cong thifc cia Nusselt

251
_ 4|V A 3 5
ay = 6,47 1’_ ) W/m'K .(T.L)

Trang nhitng didu kign twong tr thi tri s& hé sd tod nhigt o) cha amoniac ngu‘hg tu
trong 8nyg lai khong bi dnh rdmg cda tdc 4o chuyén dong do sy khdc nhau v& bin chit
vat li cha ambniac so vGi fredn va do tri s Re chia aménisc nhd hon £y tri 59 tuong
Ung cla fredn. Tirc L4 trong trudmg hop cia amonise vin tinh ) theo (7.14).

D41 vai thigt b ngung lu amoenidc 1am mée bing khong khi con ¢6 thé »iv dung céc
yuan hé thuc nghigm sau :
o = :rzmqq.“'“ g0

. (7.16)
o = 13201._“'16?.&[0‘25

Tromg do : gy — mat do déng nhigt tinh theo bé mat treng cia Sng.
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+ Xée dinh ¢, :

Ddi vdi cdc thidt bi ngung tu 1am mét bing oude (ki dng vd, kiu phan wy, kifu
ong ldng) thl o, 12 h¢ 86 104 nhigt tir moéi chét npung tu ngodi dng cho vach ngoai cia
Sng. Si trao d6i nhidt & nhilng &og khic nhau thee chifu cac cha cym, 8ng s& kheng
giong nhau do ¢ 1dng ngung wy chéay tir day trén xutng diy dudi 1am diy thém, 1am r&i
mang ldng ngung e chuyén déng vl cing chiu dnh huimg cha téc d8 hoi mét chér. Do
nhing tic dong theo nhimg hrdng khic nhau i sy truyén nhiél cda ming nudc ngung
nhu vy, nén trj 56 ¢ s6 tod nhigt qung binh cia chim khong khic mdy so véi diéu
kign Ii thuy&t {xcm ming nuéc ngung chiy didu hoad). H2 s tod nhigt trung binh cha
chiim ¢, ¢6 thé tinh theo quan he :

o, = g (7.17)
Trong d6 @ oy — HE 3 tod nhigt tir hoi cho b8 mat 8ng nim ngang x4c dinh theo
yguan hé (7.15). .
n — 55 diy 8ng trong chiim theo chidu cao.
P61 v8i freda khi ngung (y trén 6ng nhan va khi t8c dé chuyén dang khong lén 14m :
a,=tyn P {7.18)
Trong rudmg hop binh ngung 8ng vd thang ding, ché dé chuyén 46ng cia mang
nudc ngung b thé la ché dé chdy séng hay ch& do chdy réi, & ché dé chiy séng, he ad
tod nhié¢t ¢o thé tinh theo cong thic cha Nusselt va Kapitxa :

’ 243
_ WA 1
o= 103, 338 T W/imK {(7.19)

Trong dé : cde ky higu gidng cong thic (7.15) vi H 14 chiéu cao cha dny.

Quan he (7.19) ding d8i vdi ui s6 Re trong khodng Be, < Re < Re,. Néu ché do
chuyén dong cé Re < Re, (img vdi ché da chuyén dong song : DO vdi amonidc (Re, = 4,7)
thi hdng s§ trudc cin remg quan hé (7.19) st bing §,478. Trong lruémg hop dong maoi
chat chuyén déog trong binh ngung tu cé Re = Re, (fng v ché do chuyén dbng 18i &
tri s& Reynold 161 han. Theo kinh nghigm cé thé 14y Re, = 400).

Tuong dng voi tri 88 Re, cing xufil hién chiéu cao tdi han cfia dng H, ma tr d6
dong chay cha long ngung chuyén tir ché dé chay tdng — sang sang ch& 46 chay rdi.
ching han & ché€ d¢ 1di han Re, = 400 v6i 1, = 30°C va At = 5°C (hi d6i v6i amoniiic
H, = 3.5m. Cdn véi freon (2 vA fredn 22 thi H, = Sm. O ch€ dd Re > Re, ¢ thd tinh o
theo quan hé cia Kutateladze :

1/3
o = 0.186¢5)1 3. Re.Pr

5 Wi’K (7.209
v Re.100 + 63 Pr
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Trong cde binh npung tw freén lim mit bing nude thi cde 8ng thudmg o6 cénh vE
phia freén & hé mat npoal vi hé w4 loa nhiét cia freon ngumg tu nhd hon cla nide. Khi
da. chidu cae ciia cdanh duge chgn khong 1én 1dm (khodng | + 3 mm) can he s8 cénh
thudmg bing 2,7 dén 4,5,

Khi frebén ngung tu trén cham 8ng ¢d cdnh, bd qua anh hwdng cia tée 3b dong hoi,
hé 58 wé nhiét ¢6 1hé xdc dinh theo phueng trinh :

a=qn {7.21)

Trong dd : n — sd dng cla chim.

¢’ — H¢ s8 toa nhiét trong trudng hop hed fredn ngimg iy trén mdt dng don, o duge
tinh theo yuan hé :

o=y P (721

%y xdc dinh theo cong thae (7.15). He 5§ ¢ k€ (& cde didu kién ngung Wy khic
nhau trén b€ mit canh ding va phin bé mat &ng ngang khdng cé cdnh

1/4
Fapira(9] _E
=13 E —a _a 7.23
¢ F, [h’ 'F, (7:23)
Teong dé - Fgq — BE mat cic phin cdnh dimg

F. — D& mait todn ha cha dng o cdnh
F, - B&mat cla phin &ng khéomg cd cdnh
E - Hg s hiéu dung cila cdnh
d, - Purdog kinh ngeai cha ong
h' — Chidu cao din xuél ciia cdnh
Trén 1m chiéu diai Gng, cdc dai lugng F., vi F tinh ahu sau

aD® -d3y 1

ch = 2 u

& &
F'D ='Rd0{1 - TD] + EDEdTD

Vi u 13 bude cénh, &; vd &, — 12 chifu day cdnh & géic va dinh, D - Puimg kinh canh.
Chién cao d3n xudt cla cdnh duge tfnh nhr san

2 2
,_ED —d
h'= 2(—F—"

{ céc thigt bi ngung tu lam mét biing nudy va khong khi thi ¢ 12 hd s toa nhide tr
b mil ngoai cha 6ng dén 16p nude chdy trén hd mat
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Treng truimg hop cdc dng ndm ngang cia thist bi kiu tudi, hé 58 tod nhiét cy thé
duge xde dinh phy thude vie ti sé giita bude dng v dudmg kinh ngoat cia Sog :

KhiSd=17+2:
o= 142 (m™ wim'K (7.24)
con khi 8fd = 1,3 :
a = 538 (m)™*® wWim?K (7.25)
— m
Trong dé6 » = — " kg/m.h
2in

Vén my, — Lugng nude tigu hao trong | gid, kg/h
1 — Chiéy dai éng thdng bi nude boc ca 2 phia
ng: — 56 cum &ng duge tudi dbnp thii

Hé s6 toa nhiét , (vé phia nude) trong thist bj ngimp ty bay hoi e thé xde dinh
theo cong thie :

-0,535
1,57d, ,Pr Y 2
o =1,05-}L[— 2 f—] . WimK {7.26)
8, B ug
Trong dé : A va 5, — HE 50 din nhiét va chidu day mang nuéc,
dy — Enrong kinkt ngodd cla dng,
Pr — Tiéu chudn Prank véi nuée.
Chidu ddy &, coa mang nude tih phy thude vio lun lugng nuede m, d& nhdt déng
lue w vd khai lugng riéng vl nwde, theo cong thac :

SEUT,’E
.
Pz JI

V&l cic he =8 tad nhitt o) vA &, linh cho cac trudong hop twong ing vdi céc loal
thi€t bi khic nhau trong quan hé (7.8), (7.26) ta co thé x4c dinh duge hé s8 k theo cong
thiic {7.7).

o =134

Trong trudmg hop linh kiém tra, nhiet trét ciia vach ang 34 1am vige can duge bd
sung bang nhigt trir cia cdc 16p cin va ddu bdny, nén trong cdng thife (7.7) nhigt by &fA
cua vivh duge thay the bing tdng nhiér 110 cdc vAch dng vi wic ldp bam bén,

'}2% MKW

i-1°1
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g day n — 36 10p khic nhau edia vach (can, vach kim loai, ddu) c6 hé =& din nhigt A,
vk chidu chy §;. Khi 44, 1a ciing ¢d cac céng thic trong ty (7.7) xéc dinh he s8 truyén
nhigt kpy vA kg d6i vai b8 mat trong hay bé mat ngoai cha Ong :

l
'"1F F&s 1

E-I— Fl I:h i=I }"i ty

l
ke, = i (7.27b)
LR B$A 1

— =+
e, K Fbl=|j"‘i G5

Trung 46 nhi2t trés clia vich 8ng va cila cde 1&p bam bén 1rén bé mat F, (co thé bing
Fs, By hay Fp = 0,5 {(F, + F,). Néu F; va F, khédc nhau it vh sy bam bin chi & mot phia
thi rrong phuwrang teinh tinh k phai dwa vio cdc nhiér tré tinh tuong iimg vé phia F; va F,.

Trong toedng hap cac thigt bi vdi dng ¢6 cdoh nfw hiév qua cdnh E = 1| {rruimng hup
binh ngwng Sng vo fredn cé cic cdnh bang ddng chidu cao nhd va ¢hién day tuong d6i
[6n1) thi 6 thé xdc dinh k theo cic cong Lhae (7.27). Khi E < 1 (1hiét bi ngung tu 1am
mit bang khong khi...) thi trong cdc cong thie tréa phai thay o, v o, bing o VA it
14 hé 54 tod nhigt hidu dung khi ¢d cink, dong théi dua vae cace he 58 mic do cdnh ¢y va
@y cOa cic bé mat trong vh b& mat ngoii ¢ cinh, He s6 truyén nhiét cia bé mial ¢ cénh

kg, tucng dng tioh cho bé mat ¢d cédnh trong vi ngodi nhu sau :

ke, = (7.28a)

R, = ' (7.28b3
VU Fy  Fap b L

Trudmg hop chi lAm ¢dnh mot phia Lhi - s& trd thanh a; hay o, va mic 46 cdnh chi
con lai mol dai lugng ¢, hodc @,.

5. Xdc dinh dién tich bé mat trac déi nhiat F nit ra tir cong thic (7.1) thee bé miat
treng F| hay b mal ngoai T :

_ Oy
fi = K AL,

Kradty,
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Trong trudng hop tinh se bd, dé tinh nhanh bé mat truyén nhiét cling ob h thye
hi¢n theo phueng phap tinh lap bang cich chon tnnde he s6 truyén nhiét k di x4c dinh (F},
ba tri, tinh kich thudc rhiét by, tim tde do déng chiy vA xdc dinh lai he s68 k. Néu tri s0 k
tim duge sai khic khéng qud 5% v tri s dF chon thi xem nhu phép tink x4c dinh ...
F ket thic, tri 6 k |8y & tri &6 d& tinh kiém tra. Trong Indmg hop nguge lai thi pha
chon lai k va tigp tuc cho dén khi thod man difu kién néi trén. D€ chon 5o bo hé s6 k ¢
thé rham khao bing (7.10} (1 kcal/m® h o6 = 1,163 W/m?K).

Bdng 7.10 : HE 80 TRUYEN NHIET K CUA THIET BI NGUNG TU

Ha =6 rruyén nhigt k Phu tai nhigt g, B chénh
; nhidl dé

Kisu hirth ngung : 5
Wim’K keal/m® h.dg Wim* 1 keali'h | i

Mai chilt HN
(Ing v diing vi nam npang D00 — 1000 S0 — W0 4700 —51(‘3; 4000 - 4500 5-4
I*hén it 000 — 1000 BO0 — YO 4?(:43-52{1:5 4K = ASIN) 5=t
Kidu i cairfeh Long trung gian TR — B0 — SO0 4000 — 4700 !I 3500 — 4000 5—6
E.icu bay hui, Frean S04 = TG 45{1 = BlK} 1400 = 27UN] 5 120K} = {41 1

(¥t Wt fing 2o, Ging o6 vindy bimg g | 90— 470 | 350-400 | 3000 - 4000 2500-3500 | 710

Chng %in o4 canh Fuw mit bing Khoog khi 30 - 35 23 30 230-300 ¢ 200 - 250 F-10

6. Xdc dinh chidu dai tdng coHng Gng thidt bi ngung M :

L = Fi{m.d)
7. BO tri k&t cdu Lhigt bi .
— 56 ong trong mot 164 -
_ 4m
Mo nd*wp

— Lam trém ny, dinh chifu dai mol 6ng | v xdc dinh 58 éng :
: el
- Lam trén n, trang tndng hap binh nguny dng vo.
Xidc dinh s6 6ng m dit theo dubng chéo 1om cha hinh lye gidc ndi cdc thin Sng ngoal
cua chiim co budc 8ng s dat trong vé ¢d dudmg Kinh trong D -
n=34(mt -1+
Tir day Om dunge m v o ;

I = ms
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Saldiz: ¢=nfm,

Trong trisdng bop binh ngung dng vé, x4c dinh hé sd 10a nhi¢t cda mdi chél chuyén
ddmg trong khéng gian giita cdc 6ng, t2 chen 8¢ do w, réi tinh kiém tra lai.

Ti#t dién giita cic dng d€ moi chat hsu dong :

ch - m![iE
BocPoc

Mirt khdc F . cling cén thod min diéu kién hinh hoc :

L nl}f' 7td%n
I-.TI!:IL' — T - 4
Tir ddy xdc dinh dudmgp kinh trong clia vo

2
D. = :1— my, 4 fd n
! | Prrctine 4

{hicu diy dng duge xde dinh dim bic dé béa va én dinh, chéng an mén 8 2 0,5+ 0.8 mm
dai vivi dng déng va B < 1,5 + 2 mm ddi v6i dng thép.

— Budc ong tronyg binh ngung &ng vo thuimg ddm bao ti 58 s/d = 1,24 + 1,45, Khi
S < 1.3 d, khé dam bio d¢ hén clia m3t sang.

Nai chung Lrj 5§ L€t dign Iru déng yén cdu duoge ddm bao de ddt cic (3m ngan theo
chidu dai thigt bi. _

Khi hé¢ 56 toa nhiét v& phla mai trudng chuyén ddmg trong khong gian gilia céc dng
nho hon nhidu so véi tri 86 @ trong dng cdn lam cdnh & bé mat ngoedi. Trudng hop phai
lam cdnh phia trong thi cdnh thudng 4 canh dee.

171



Chuong &8

THIET B| BAY HOI

8.1, PHAN LOAI THIﬁT'BI BAY HOI

6 nhiéu cich phan loai thigt bi bay hoi - phan logi thea moi trudmg cfin Jam lanh,
theo muic 49 chodn chd clia méi chét tanh, thea didu kién tuan hodn cda chal tai lanh.

1. Dha vao tink chiit ciia méi triceng dam farh npudt la phdan thanh

— Thi¢l bi bay hoi dé lam lanh chét tdi lank Idng nhe nuge, nuedec mudi hay
nhitng chit long gict khdng déng cimg khac nhir sira, bia, rwegu vang (thict bi bay hoi
chuyén ding). '

— Thiét bi bay hai 42 1am lanh khiéng khi. Trong loai ndy d6i ki ngwdd 1a lai chia
lam hai nhém : Bd lanh bay hoi trge Up (khong khi tuédn hoin ty nhién) vi thiét bi 1am
tanh khang khi bay hot trye ti€p (khéng khi tuin hodn cuéing bic).

2. Theo mun dg chodn ché ciia méi chdt lunk long trong thidr bi, cdc thigt bi bay hoi
duere chia thanh hai loai @ ngap va kbong ngap.

— ©J loaj thi€t bj bay hon kifu ngap thl méi chat lanh ldng bao phi toin bé bé mat
Lrao d8i nhidt.

— {} loai thi&t b bay hai kidu khong ngap thl moi chat lank [éng khong bao phd
tohn héy bé mit trav dGi nhigt mi mot b phan clia bé mat nay duoe ding 4é 1am tang 46
qud nhiél mdi chét lanh.

Sy phan loai nay chi dimg cho cdc thiet bi bay hoi kifu chim &rg cé vd hoc nim
ngang. Tuy nhién, cdc thi€t bi bay hoi kifu 8ng vd 8ng xofin cap long tir trén xufng
kKhiznp thudce loai ngap.

8.2, THIET BI BAY HOI (TBBH) LAM LANH CHAT LONG

1} Thidt by bay heri dng vo kidu redp

Hinh %.1 : Buh bay lui dug chiim 4
| ~Hot Tl ra; 2 —Nude lanhra 3 — Nure vato v = MOCL 1ang vio.
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P

Hinh 8.2 : Binh bay hoi &np chitm moi chil s0i trong Sng
1 - Hoi MClra 2 = Nude lanhira ;3 Munke vao ) 4 = MUCL §dng vao,

By li loai thigt bi bay hoi duec ding phd bign nhil trong cde hé thiing lanh cdng
suft Idn va Lrung binh. Neeyén 1 cfu tao vd qué trinh truyén nhiét trong loai thigt bi
nay khd gidng vdi binh ngung tu [am mat bang nudc, nhung & day chét long duoc lam
lanh chdy lrong 6ng con mdi chat s&i & b& mit ngodi trong khong gian giifa cic dng
{Hinh &.11}.

Kbonyg ¢é sir khac nhau vé nguyeér 1i giira binh bay hoi 6ng vd kidu ngap amonidc
va loal ding cho moi chét fredn. Si khdc nhau & loai nay chi do kél cdu cia bé mat
trinyén nhiét va vat lién =@ dung.

Teén hinh 8.1 trink bay cdu tao cha binh bay hoi dng vo amonidc kifu ngap.

Trén mix nap lap 8ng din nude mudi {chél long duoe 1am lanh) vao (& dudi) V2 ra
(4 trén) va ¢ic Ong X3 khong khi (& trén) va nude mudi (& dudi), trong cde nip ciing ca
Lhé ¢é cdc tam chin phan déng d€ kéo dai hinh trinh cla pudc modi ling hidu qua
truyén nhigt — 56 hanh trinh thuimg tit 2 dén 12.

Moi chdt lani long duge dua vao tir phia dudi va hui duge dén ra & phia trén. (b cdc
binh bay hut cong suat lon, léng duge dua tir dng gdp theo mdt 58 dng din vao binh
phan bd theo chidu dai, hoi cling duge din ra bing cdc &ng nhanh va dng gép dé mai
chit phian bd déu trong khong gian.

Cac 8ng trong binh bay hoi amdniic (2 6ng thép nhdn, con trong binh bay hoi fredn
lit céc ¢ng dbng cé canh. Trén hinh 8.2 i dang két ¢du chung cha binh hay hoi fredn,

13¢ tdng (dc do chuyén ddng cia chal tii lanh, trong khong gian gilia cdc fng oo dat
cac 1#m chiin thing dimg. Téc dd chét tai lanh trong binh w = 0,3 + 0,8 m/s.

Hinh 8.3 trinh bay cdu tao ciia binh bay hei [reén tng chir U (chi ¢6 moL mat
bich} do hiang Alfa Laval ché wo, cic dac tinh K3 thust vd kél cfu cha nd cho &
bang 8.1 vd 8.2,

Chiim 8ng chit U cé thé thdo lép duoce, trir loai ¢ cOng sudt nho hon 50 kW, Cde
ang duge mic vio mat sang, phia trong cfc ¢ng ¢6 cde ranh ren xodn dc d€ tao chuyén
dimg xoin cha dong nhiim ting he s6 truyén nhist k.
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Biing 8.1 : DAC TINH KI THUAT BINH BAY HOI FREQON 22 CUA HANG ALFA LAVAL

ES E3 ES Es |E5 |ES |ES [ES

Kidu binh bay i R22
idu binh bay hsi R2 1% 128 |15 a7 bse &5 tao |us

R22 g, |xw 186" | 282% | 351 |47 |56 |65 |80 |93
(,=12°C1, =3°C kealM(x 1000) | 164 |24+ [302 |4nd4 [482 [ 567 | 68R | RL?
L=7"C Ar, =°C | W, (mh a |6 |6 |4 o5 [14[i38]04
=120 =20 | Woy [ mm 63 |8 |10 |nafiz [1a5lis |21
t=8C ﬂ.fﬁ." =45 ,&P. bar o6 | 029 | 0,27 040 10,33 | 039 | 042 [ 0,46
=
m C D
di|
1T FRT
518447 ES1BHT !

Hinh 8.4 : Hinh bey hoi ting chim ¢t hinh tch 1dny ndm ngang
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Bing 8.2 : DAC TINI KET CAU CUA BINH BAY HOI FREON TRINH BAY

G HINH 8.3
Kign hinh FS £ ES S us | oss | s | S |
) 18 28 35 47 56 65 8]0 95
Kich thuse | A i g87 | 1037 | $257 | 1407 | 1281 1431 | 1631 | 1781
R mn 140 [ 140 | 140 | 140 | 168 p 168 | l6E | 168
C mim 1 |97 wr 107 [1el p1ed |16l | 161 |
D mm 690 | 840 | 1040 | 1190 | 1030 | 1180 | 1380 | 1530
E | mun 130 [ 130 (130 3o (130 130 {170
¥ | mm 195 L0195 | 9s 195 {245 [ 245 |35 | 245
G ! mm 32 32 a2 32 45 45 43 45
H mm A0 {30 30 30 137 37 37 37
mm S50 1650 | 8OO {ysO | 00 | 950 | 1100 | 1200
3 mmn &l & [ &l (1)) a0 6i) &)
T | mm 160 |60 J1sp |60 |60 | 160 | 160 | 160
d, MPT e | e |2 " 2% | 2% | 2% | 2%
Grgnsi |d, | OD&nm }22 [22 Joz |2 (22 |22 |o2r |22
d, CDSmm s 35 35 £ 54 a4 34 54
Yy dm’ 15 4,2 5 57 7.3 2.2 9,3 10,2
Vo |40 67 |70 195 11 153 (17,2 108 | 21,7
P kg 1B |37 a2 |45 &7 |12 |7
MPT : Biu dng wdi ren OINE : Nei hin N

Trong cac hé thdng cong sudt lén hign nay, cdc nude Bie, Pan Mach, Viét Nam,...
thuding san xudt cdc binh bay hoi aménize od binh tich 1ong nam ogang phia wén ohr &
liinh 8.4, Dac tinh két cau cla cdc loai binh kidu niy duge cho trong bang 8.3.

Trong cde binh bay hoi chia hé théng lanh cé miy nén I tAm, b& mit truyén nhidt
tao thanh tie chiun Sng b6 tri so l& ¢é bude dag nhd v chigém kheoang mét nita khing
pian trong binh. N@a khong gian ¢on lai e vai tré nlur bao hoi dé 1am khe va qud nhigt
hon. D¢ dém bdo dd qud nhiét cha hoi hit vé mdy nén, moi chat duge dwa vic qua
duding &ng phia trén, do vy trong ving qud nhiét tao thinh higu nhiét do 16n nhit. Dé
gidm cde giof lang bay theo, trén chitm éng ¢ bé tri cic thidt bi phan 1y hei.

Mat 4o dong nhiét q trong thiét bi bay hoi phy thuéc vio t8c dé chuyén déng cla
moi chat @ v& higu nhid¢t dé giita nhigt 46 cda moi chit s6i va cla méi ruéng duoc lam
lanh {mrée, nude mudl...} Al

Tri 58 pdn ding clia mat d4 déng nhiét trong cdc thi€t bi bay hoi kidu 6ng vo ngap
clia Nga cho trong biang 8.4a.
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Biny 8.3 : DAC TINII KET CAU CUA BINH BAY HOI NH, CUA HANG GUNTNER

(Nhigr d¢ bay hoi .= U'C, nhi¢t d& nude viofra = 10/5°C)

L,

Typ Q. W AP A, i3, L L, B H Yoag | Yo m
155 rre
AV (kW] | 'l | Ibar) | pmdy | imm] | jom) | Imm] | jem] | pemd | pmmg ] ojemt) | ldetp ] D]
2514 36 G600l 1.1 ARy 00 [12s0 a5k 33 25| 150
23.20) WA sab oaz|  e3] 293 - 200 2350 |48 o] ae] o
LR oa9s) 1ty oli| 94 2753000 | 3250 M) 100 su] 330
30 1) 6.2 LI oo 55 $BO (1000 (1270 782 g L1 I
50,240 53,1 91| o] 110 3238 -[20m [22700 [ 530 + /U 701 330
30,34 216 20XKL 0,09 145 323,59 | JkA | 3270 2] ol oen| o ash
EERL 4.5 LS| oml £.3 o [ 1000 [ 1380 ) s 50| 250
S 1143 K34
35,00 | lear 002] 126] 3556 TR0 (2200 | S70 NIENT: 80| 410
Fa.3) 1453 msl na4| 8% 155,61 100_| 1250 pal Msul 1o 56D
354k | 23%54]  40a] o043 280 4000 4290 210] 14|
AT | 13RA 2241 vz 17,4 1143|2000 | 230¢) uisi 130 10| 520
403 30 2474 g924] 062] 264] 06A —l3o00 (2300 |620 L 1wl s0| 7an
FITET A1 532 040 352 Rl FUTTEET T I EEE
dazul awrsl 313 uad| 748 1432 | 2320 s | 150]  1s0] &30
a520]  wasg|  sea]| oed]| 36| 4572 . KT 3320670 Lo 20| 94D
i dsan| Anae|  73R] 037] 490 4572 (4000 | 4320, pzl 300 20| 1310
2550 Goool o] o8] 81,3 SO00 | 5320 70| 330|620
A0 reial as2]| aaal 248 PR LN N EETT | o0 wan
L SUA| dles| TA| 0ATF 443 TlA00 | 30| 7200 1004 2HD| 290 170
Dausd]  SINS| RES| 07 sy L] SOBO | o 14000 [ 4340 | dIn] 330 L6lo
CoRS0| 72340] 12391 Bad]| 7R Tlaon bosiag RE[ 470 400] 1w90
sued|  esr2l gl o] Rea GINND | 6340 56l d4sh| 20
aa3l] ataal| wE0] uas| sa? 1143 (30K | 3380 A EEETEETEIIET
ssau) o eswa| oee| 07| 7n4)] Sshl _laopa | 4azal 770 +{_ Mu|  Azn] 1930
AL RYLAG 1528] Osd] %1 R TIEL 53150 DR s3p| 500! 2450
as6] s 13es| o] 1owa 000 | 6350 BB0| 5SRO TH6
ol30]  sun7] 10e7| omx] eso P ETETRN IEEET 55| 40| 410] 1660
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Bdng 8.4a : DAC TINE MOT SO TOBH ONG CHUM DO NGA CHE TAO

Trj $& mat &4 dong nhiét q; tnong odc binh bay hoi, w/m’
Mg *C - ¥ .
r Kigu TG cho NH, & t,, °C Ki#u ITG cho R22 Kifu IT[:E cho 1'121,
& w, mfs R12 &, mis

o 15 25 1 15 Y
3 1800, 1700 1600 _ _ _ _
4 2900 2800 200 EGUH0 2AK} 3200 4600
5 3K 3500 - 2300 J5r . 4800 6400
0 - — - 3100 6 5700 TEOH
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Hinh B.5 : Binl bay hoi Gng wh chim dnp dimg

1 — Wi clidl lanh va3n; 2 = Nuéc vio
J-llira: 4 — Tao dong xody.

2Y Thigt bi bay hoi mbi chdt sdi trong
ong vi troug kénfi

Ngodi cic THBH fredn kidu dng
chitm ¢hit U, ciac TBBH loai nay con co
th€ 1a cdc kidu binh bay hoi &ng chiun
dimg va TBBH kiéu tim.

Hign nay, thi&t bi bay hai 8ng va loai
nay duge s dung Al rdéng rai trong céc
hé thdng {&m lanh chiar léng trong vong
tudn hodn kin vi chét long chuyén dong
phia ngodi dng nén loai trir duge syr cb
nurdde déng bang rong cic Gng truyén
nhiet gay nd ong.

Trén hiph B.5 trinh bay keét cdu clia
binh bay hei &ng vo chiun dng ding,

Thict bi loai nay cé vu diém 13 gon,
ti€1 kitm mdt bang Chét long odn lam
lanh chay trong Ong (i trén xuéng trong
cic dnp cb rinh xodn tac chuyén dang
xody va ¢ dang mang mong, sau khi di di
(ua thi€t bi phun ba tri phia din Sng.

Khi phai lam lanh cdc chédl 1ong trong
cdc khong gian l6n kidu trong thing vh
trong bé, ngudi ta hay s dung cdc loai
dan bay hai kidu chim éng Xxofin nhu
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Hinh &6 : K&t edu thing lan lunh chdl long,

L — Chat 1dng adng vio; 2 — T ugan ;
3 = Khudy ; 4 — Chat Wng lunh
5 - D bay hni.

Hinh 8.7 : D40 hay hoi kido ngdp c&
cic Sng, song sonp.

2
i
3 ;
& T "]
J >>> E
b g ¢
Hinh 8.8 : Dan hay b kidu "xicmg ca'”,
I- Binh tich lény ; 2 — Hai vit méy nén ;
3 =Ong gép hoi ; 4 - 5ng z2op Mong ;
5 Lioung b van (i€t luu 5 6 — Chim dng
"xuomp, cd”.

178

¢ hinh 8.6 hodc dan bhay hei chiim dng
sang song nhu ¢ hinh 8.7 hay dan 8ng dimg
kifu “xuong c4” nhu & hinh 8.8,

Khi 1am lanh chat léng trong thing,
din bay hoi cd thé duwoc b8 tri & mdt gée
hay chinh giita thiing va tao vdch ngin d4
ting cuémg (¢ dd chuyén dong ciia chat
tdng nhu & hinh 8.5, Téc do luu chuy&n cia
chit 1ong & day thudémg chi vao khoang
0,3-0.7 mfs va nh¢ hon. Tuy nhien & loai
nay néu conyg sudl lam lanh lén 1hi kém
higu qua vi ndi chit 1dng sau khi bay hai
khoéng duge thodt ra dé giai phdng b miit
truyén nhigt. Vi vay, trang céc bé lam lanl
16n ngudi ta hay ding céc dan lanh Sog
ding cé 8ng gop trén vi dudi d€ dua long
vi ddn hoi ra nhu & hinh 8.7 vi 8.8 O céc
Ihiét bi loai nay bé mat trao ddi nhist duge
ldng 1én do cdc 6ng trac d6i nhiét khéng
phéi la &ng thang ma 12 éng pdp khic.

Thi€l bi lam lanh bay hoi truc tigp
trong cdc thiong lam lanh kin thueimg duoc
ding dé ddp dng nhu cdu dam bao v& sinh
an todn, trong cdc bé lam lanh nuéc 44 thi
nii chung 13 bé ha,

Thi& bi bay hoi kifu ngip Ong vo Ong
xofn thudng bao gbm mol hoidc miL s§ dng
xofn nhan dat trong than hinh ty béng thép
nhwr & hinh 89, Thigt ti bay hoi kicu nay
thitmg dusge st dung 92 1am lanh nhanh chét
1dng nhur bia vi cde dé vang khic.

Bé tam lanh chit Jdng, hién nay cling
st dung ngly cing phd hign cdc thigt bj
bay hoi kidu &ng 1éng hoac thidt bi bay hoi
kifu tdm gifng nhu cdc thigt bi ngung tu
irinh bay & cdc hinh 7.7, 7.8. Déc tinh mot s
thigt b} bay hui loai ndy che trong bang 8.5 :
Thi&t bi bay hei kidu 18m, cho R22 cia
hang Alfa Laval.



Ciie dan lam lanh khong kh{ bdng dung dich chét tai lanh cing duge hing Alfa
Laval ¢h tao véi cde kich ey khae nhau sy dung dung dich Glycol duge trinh bay trong

hang 8.4b.
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ETHYTL.FEN — GLYCOL 30%
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8.3. THIET BI BAY HOI LAM LANH KHONG KHI

Cac thigl bj bay hoi dong 42 1am lanh khéng khi gfm 3 nhém : thiét hi lam lanh
khang khi Kigu khé, kidu udt va Kidu hén hop.
 Thi#t bi Jam lanh khong khi kiu kho 12 thi€t bi rac déi nhigt b& mat, tromg dié khéng
kh{ {luu dong ngohi chim 6ng) thdi nhiér cho méi chil 501 trong 6ng hoac cho nudc mudi
chdy trong Snp. Day la loai thi€t bi buy hoi Jam lanh khong khi duge ding phé bidn nhit
hién nay. Khi khong khi duoc 1am lant do truyén nhigt cho méi chél s6i trong 6ng ta goi 12
thigt bj 1&m lanh true ti&p, con khi khong khi duge 1am lanh nhér nude mudi hode cde chil
1Ai lanh khic chay trong Ong ta goi (& thiét by lam lanh gidn 1i€p. Ca hai loai ndy thuémg
duoc ché tau O dang chiim dng c6 cauh dat trong vo, i s dung chiim 8ng nhin, thudng chi
khi lam lanh ket hop vai Jam kho khdng khi trong cde mdy hot A, Khémy khi duge lam
lanh 1a khang khi duoc tudn hoan cudng bite — nhi¥ quat git ddy qua thigt bi. Chiéu dai cla
moéL éing xoin (ti ong gép long dfn Sng gép hoi) vio khodng 5 + 15 m, trong cée thidl b
16n ¢b thé d&n 20 < 25m, chigu dai lém nhat cho phép
]max = rd:mpll"r{'im]ﬁ!} (B.1)
Trong dé '
r — Nhiét dn ho4 hoi cha moi chét, kI kg
i, — Duémg kinh trong cia 6ng, m
o, p' - T8e 44, mis vi mat 46, kg/m’ cita mdi chilt léng di trong Gng.
n — Bot s6 tudn hodn n = 1/ (xy — X vdi Xy V& 5, 12 36 chira am, kJ/kg cia
khang khi.
dg, — Mat d6 ddng nhiét tinh choe mét trong cha dng, W/m”’.
CAu lao cha thigt by lam lanh khéng khi ki€u kha hay hoi trye tEp duge: irinh bay
irén hinh 8.10 — ding cho mai chat lanh R22.

e e 2

IH

570

840

Hinh 8.1 : Thi¢i bi 1am tanh khéng Khi kidu kho bay hoi truc tigp



Khang khi duoc dra ngang qua thea hudng vubng péc vai chimm Sng, con ldng K22
dirge dira qua rhiét bi phin phdi vae cdc xec-xi dat ndm ngang theo chidu cao cua thiét
bi. Hoi tao thanh di tir dudi 1&n rong mdi xec-xi vh vio dng pép hoi dit thang ditng.
K&t cu thidt bi nhir vay dam bio héi duge ddu vé may nén.

Trong vdc thigt bi lam lanh khéng khi kidu ti&p xie thi khdng khi duge [&m Janh
nhé tiép xiic truc ti€p voi nude hode nude musi. Nude hoac nudc mudi lanh duge phun
qua cdc voi phun hoac tudi vio déng khéng khi, thigt bi loai nay duge skt dung trang
diéu hoa khong khi do & ddy y&u clu ca lam lanh va diéu chinh do 8m khong khi. Uu
diém v ban coa né 13 thue hign qud trinh trao d8i nhiét & dé chénb nhigr 6 nhd gitta
khong khi va chit long tudi (nudc hoac nwde mudi) do dé ma b kha ning tang hiéu qua
lam lanh ciing nhu ha nhi&t 46 khémg khi thdp hon. Trén hinh 8.11 & so 46 ngnyvén i
cia thigt bi lam lanh khong khi kiéu tiép xdc cd vdi phun ngang, cin trén hinh £.12 13
thi€l bi 1am lanh khong khi kiu hdn hap : 1am lanh bing dan trac dai nhidt gidn tiép
vl Lam lanh teye GEp bang wdi nude hoac nude mudi.

3
4
= af
Khang khi —= —]4 - ][1—
" 7
Khing kh Iaanh

Hinh 8,11 ; Thi#t bi lin lanh khorg khi ¢d vl phun ngang

| — Phan ly nuéte ; 2 - Budng phon . 3 ~ Quat ; 4 ~ Pdng <o ; 5 = Clra gi6 lanh 1 6 = Van phan ;
7 - Pdy nude ; B - Ong % diy ;9 — lﬁng dAn nude lanh ; 10 — Ong xa tram ; 11 = Vai phun nuéc.

H}Iﬂﬂg khl -———= -I-] ‘1 :
@/ 2 Hinh 8.12 : Thié bi 1am lanh phun nede mudi
101\_ "":’/;’- 1 — Quat ; 2 —Phan ly mese ; 3 — Nide muai ;
g m 4 4 — Hoi moi chét lunh ; 5 — MCL Lldag :
RE% # i & - Bith dinh néng do ; 7 - Nude mui ;
i- AT - 3 4 — Bom ; % — Thiét bj bay hei 1am lanh gidn tidp;
Khting ki i"l"'i:',}"*-"""'* B 19 — Vi phun nude modi.
\\ ::-.ll.‘lll 1 |':|'|"|'|‘|.
ST g
ﬁ:-:llll LU 7
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Chél 1ong lanh duge phun lén trén khoi dém, khéng khi di qua khdi niy theo chidu
tir dudj tén ngwoe voi chiéu nude phun, ti€p xdc v khoi d&m va duge Tam lanh. Phia
irén cdc voi phun la lép dém phan 1y nudc loai trir cde giot nunde trong khéng khi.

G cdc thiét bi 1am lanh khiéng khi kidu hén hop <6 sy k& hop cd hai hinh thie
truyén nhiét qua b mit va do tiép xic, tic i trong loai thigt bi nay khong khi duge 1am
lanh nhd moi chir lanh s6i trong 8ng va nhd ti€p xde véi nude lanh wdi trén bé mat
ngoai cia dng.

Céc thi€t bi 1am lanh khong khi kifu kho l4p ngay trong c4c buéng lanh ¢6 khong
khi chuyén dong dSi lun ty nhign can cé tén goi 14 cdc bo lam lanh khong khi hay cic
bata lanh. Ben trong cic 8ng xodn cha bd lanh khong khi ¢é thé cé mndc mubi luu ddng
hoac mai chat lanh s6i. Cic bd lanh khong khi 1am lanh bang oude mudi thuémg chi si
dung khi tranh dus moi chit lanh vao phéng lanh. V£ mit kél ¢8u, cdc bd lanh khong
kihi cling lam vdc 8ng cd ednh dé ting lugng nhiét truyén, giam tiéu hao kim loai va thu
nhd kich thude thiét bi. Cic bd lanh Khéng khi thudng 6 thé 12 loai tree tring hode
reo trdin oé mot hode hai gian dng nhin hay c6 canh loai ¢é c4c 8ng gdp hai déu hay
loai 6ng xoda lién tuc... Trén hinh 8.13 trinh bdy cAu tac cla bd lanh khéng khi treo
teimg do Wga san xudl kiéu APC 1am lanh béng amtmiZc s0i treng dng mi hién nay
chiing ta con sit dung & mot <8 noi. Cée dnp 1& lowi ¢b cdnh xodn lien tue, va duge ni
vao hai Ong gop ha ddn.
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Hinh £.13 ; K Janh amdniae mét hing énp cb cinh 1eo uimg
P- ijng i, 26— 5ng Eop; 3,5 -Gidwveo, 4- ﬁng cd winh,
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Cac thidt bi 1am lanh khéng khi hign dai hién nay do cde nudc chau Au vi G, che tao
thuémg & dang 16 hop dé thdo 1ap thay ddi cong suft v o6 hiéu suét cao nhu & hink 8.14,
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Hinh 8.15 va 8.16 Irinh bay so ¢4 vi dac tinh k&t cAu va Xi thudt cla cac bd dan bay
hoi dimg cho cde mdi chat khong lam suy gidm ting Ozén nhu E134a, R404A va R22
(hinh 8.15) hodc cho NH, (hinb 8.16) cia hing Aifa Laval ({CHLE D). Cac b dan
lanh gidn ti€p cé cing cdu tap twong tr nhung ding che cdc he théng lam lanh théng
qua chit tai lanh ohu nude mudi, glycérin va cde chat lang khdc. Bang .4 trinh bay céc
dac linh chia dan 1am lanh dung dich glycol 30% cla CHLB Pic khi bom va quat hoat
dong theo ch A6 dong co ndi sao vi tam gidc tuemg ng véi cdc loai quat ¢ sai cénh
500, 6530 vi 800 mm.

8.4, TINH TOAN THIET BI BAY HOI

8.4.1. Tinh toan thiét bi hay hoi 1am lanh chat long

1) Phasang phdp tinh

Dé tinh toén thi€t bi bay hoi lam lanh chét long cdn phai higt ning suat lanh Q,,
nhiét dd chat tai lanh khi ra khoi thi&t bi t,; méi chat lanh va loai thiét by bay hoi
su dung.

K&t qua linh todn 13 phii xdc dinh duwae dign wch truyén nhiét F cda nd va bd ori két
cdu thift b,

Dién tich truyén nhidt clia thiét bi bay hoti dwre xéc dink r phuong trich truyé&n nhigt

Qo _ O 2
—de= o (8.2)
ar  kar,
Trong do : k  — He2 s truyén nhiét, W/m? K

Ar,, — Hitu nhigt 46 trung binh logarit, K
g — Mat 40 déng nhiat tinh theo bé mat nhdn, W/m®.

Vi nhigt trd (vi he sé truyén nhiét) tir phia moi chdl lanh 50i phy thudc vio higu
nhiét 44 At thay ddi theo v trf nén rdl khé xdc dinh gid tri cha ha s& truyén nhiét k. Vi
vy mh vicée gidi phuong trinh 8.2 ofing din d€n viéc xdc dinh blng dé thi tri s8 qg phy
thude viwo gid tri elia higu phidt d6 Al gida vich v moi trrdmg.

Trong cic thiét bi bay hoi, nudc mudi thuéng duge 1am lanh di tir 3 + 5°C va hi¢u
nhi¢l 4§ trung binh logarit Al,, = 5 + 7°C. B6i vdi thigt bi lank freén, tri s6 nay 16n hon
a thi€t bi amanific. Tri & hiéu nhigt d& 15 e At, va dd Jam lanh nuéc musi duge xdc
dirth theo cée tinh toan kinh 1€ — ki thuat.

Khi xdc dinh g nhi¢t i cha véch phai ke tdi ¢ sir bim bén bé mat. Trong cdc thiét b
bay hoi amdnibe nhigt 5o vao khodng (0,7 + ".),9_}1[)_3 m? K/W. Trong cac thist bi fredn dng
nhdn (045 +0,6)107 m?® K/W cén trong cdc thiét bi o6 dng déng 13 (0,2 + 4,3)107° m? K/W.
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Pé sir dyung phwong phip dé thi tinh thidt bi bay hoi cén xéc dinh mat do dong
nhiet. Mat d¢ dony; nhiét i phia chat tdi lanh d&n vich cé tinh tdi it ca cdc nhidt b
tod nhiét dai hoy va ddn nhiél qua cic 16p cia véch :

At
T e {8.3)
o A
Dong nhigt tir phia mai chét tinh theo dJién tich bé mat tir phia chat tai lanh :
qr, = Oy Aty Fp/T (8.4}

Trong cac phuong trinh nay Aly =t =ty 5 Aty =t —t,cdn =ty Aty vA Fyla
di¢n lich lrao di ohiet v& phia mai chét.

Khi cho mat.sé tri s8 Aty ( 0 < Aty £ At} La tim duge tri s8 g tuong tng, do 46 xay
dung duge quan hé qp = f{At). Giao dif€m cla 2 dwdng bidu thi quan ke (8.3) vi (8.4) sé
cho dong nhiét can tim.

He s& truyén nhigt cda thidt bi tinh theo dién tich bé mat phia chit tai 1anh xic dinh
theo phuong trinh :

kg = Qp /Bl ' | (8.5)
Hé 58 tod nhigt v& phia mdi chat .
o = Al (8.6)

2} Tinh thiét bi bay hai 8ng vb kiéu ngap

— 85 ligu cho trirée © Putmg kinh dng. Loai moi chét v tdc d6 moi chit qua thigt bi
bay hoi.

~ C4c theng sd vat If cla chét 1ai lanh (nuede musi) xde dinh thee bang phu thude
van nhiét dé t; v ndog 49 nude mudi &, trl 50 néng 49 niy chon sac cho nhigt d¢ déng
cing cia dung dich phai nhd hon nhi¢r 48 bay hoi 0 5 + 10K

-- Lutu lrgng kKhéi legng chét 143 lanh duge xde dinh tr phuong trinh can bing nhigt
thiét bi hay hoi :

Qp
= ——0 B.7
T Crlty = 1) @
— 56 ang trong mét hang ciia thigt bi :

By = —a1 (8.8)

17 a2
nd;wp
— Sau 46 1am trdn gid tri n, v tinh lai tbc 40 moi chit theo {8.8).

— Sau khi tinh i s Reynold Re ta xde dinh duge phwong trinh tinh he st truyén
nhigt v& phia nude mudi
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+ Che A% nhay ting Re < 2000,
D3i vé1 cdc dng oo U 8§ gitta chidu dai dop vh dudmg kioh trong 1én hon 40 thi ¢é
thé 1Ay Nu = 3,6 + 7.5
Tieu chudn Ra = Gr . Pr< 3.10".
Khi Ra > 8.10°, linh Nu duéi dang :
Nu = 0,15 pe™ Ra! g (8.9)
£, — He 56 ké téi syt thay déi vlia he s6 tod nhiét theo chiéu dii.

243
R
= 1] ——=E—
£,=1+00 (Udt]

Hé sa toa nhigt o khi d& suy tir Nu = od /A
+ Ch& d& chiy 161 : Re > 10.000
(3 déng chiy 8n dinh (1/1 > 50) ¢6 thé tinh tric ti€p tit phueng trinh :

2 mn,i; _
o=002]— (8.10)
‘UG'?’? ﬂl:l-.df:i d?,ﬁ

Mat do ddng nhi¢t g, v& phia chat tdi lanh 6 tinh 181 nhigt wrd cba vach c6 bim
han tinh cho bé mat trong ng, x4c dinh méi quan hé (8.3). M4t d6 dong nhiét vé phia
md&l chil tinh thee dign tich bé mdt trong xdc dinh theo phuong trinh (3.4). V&i chim
dng nhén :

Khi aménidc s6i :

Qp, =580 AT FfF) (8.11)
Khi fredn s6i :
R LK F
Qe =Ch [F(m]“[ 2 ) Atge® 28 (8.12)
' R';r.,m g 1-'hl

O day Cy — & 56 phu thude vae ban chit moéi chat.
POl vBi RI2: Cy=42; wiR22: ;=474
Trong trudmg hep chung ¢6 thé tinh Cy theo quan hé : _
Cy = 550 pg,"* Ty —7/8 1 "%, VG W 1a khoi lwong phon tir vi py, Ty, trong dng 1
dp sufit vA nhiét d6 t&i han cha moi chit.
F(m) — He 58 phu thude vio ti s gida dp sudt bay hoi v2 dp suft tdi han
T = Po/Pr

F{n>=ﬂ,14+[1.5+—”‘i‘-]n
|—-=

R/R,, =3+ & latl s& giita chifu cao tuyst ddi trung binh cda cdc mo trén b8 mit
nhdm cia 8ng thép va cha Sng miu.
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£ — Hé s6 k& i 4nh hudng cla diy ¢ng lrong chim 8ng va ducc xéc dinh theo dé
thi hinh §.17.

Khi [reGén s0i trén chim &ng cé cdnh, mat do domg nhiét cd thé xdc dinh rheo
phimcnyg trinh : '

£
22|
20
18
16}
14
12

qp 16 Wim?

b
Hinh 8,17 : Bifu dd xsc dinh hd 568 a-DEwiR2Z b-DSi v RIZ

I-¥asd=1,15; 2-Vé8isd=13; 3-¥aisd=145
(5/d : Ti 56 pitts bude Sng vi duimp kinh 803

VGiRI2 : |
Qr. =225 99" [(€g - € A tg” FofF,) (8.13)

£q — He s6 k€ dé€n anh hudng cha s8 diy trong chilm 8ng ¢ cinh xdc dinh theo dé
thi hinh 8.16.

¢, — Hé& 38 tink dén dnh huémg coa ddu khi 56i lrén chim &ng :
£y = 0,89 khi t, = 20°C; €, = 0,81 khi t, = 10"C,

E,
15 e
1

1,2 ,/fi;‘_',,l‘
,/:.f" .—___...:—T"

1.1 Vo Pl = =2 e vt

10 s FHETN

[1%:] L'L-:‘

'%ﬁ 2 4 & 8 10 12 14
04 “'ru“? g b}
, A |
0, =
08

2 4 B 8 WM 12 Wm
Hinh B.18 : Todn 4 xdc dinh he s& ¢,
, a—E361w6i R12 5 b ~ DI v R22
| -qp=300W/m" ; 2—gp= 1000 W/m' ; 3 —qp=2000 Win®t, = -20°C;
4 —qp=3000 Wim? 1,=—10°C ; n— S8 diiy Gng.
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BPéi vai R22 :
qr = 568 P 6 ¥ A (M FIF, (8.14)
Mt 4o dong nhigt trong cfc cang thire (3.3) va (8.11) - (8,14} ¢6 thé xéc dinh dugc
bing db thy rinh ddi vdi bé mat IT{)I:IE cita &ng nhin nhy chl ra trén hinh (8.19). He 58 truyén

nhigt cla thidt bi, it 84 tod nhigt tic véch d&n moi chat sdi duge xde dinh theo phuong trinh

o = JEL
[z iﬁbtm . ‘
e %E{_; Uy |----=
Sau khi xde dinh bé mat truyédn nhidt E
phia trong F, theo phuong trinh (8.2), l [t :
Hnh todn cfu trie v b trf thist bj : Al i b? T T

Fo=ndn 1,7, m (8.15)

0 day : £ la s6 16 6ng cda chat Hinh 8. 1% : Pluuny phap did thi xéc dinh mat 88

- dong nhidt reng I'BBH.
tai lanh.

1, = 36 6ng trong midt 18

I, = chidu dii dng trong 16i, m

F, v d, — dién tich vh dudmg Kinh trong ciiz &ng.

50 dng chung n = n,Z s& guy dinh dwdmg kinh dng vd ¢é chitu dai 1,. Chim dng

rong thigt bi bay hoi dng vé duge bd ui Lheo canh cila luc gisc ddng tam, phdn dudi ba
iri thém &nyg, ¢dn phdn trén 4é wréng nham gidam chifu cao et moi chat 1onp.

8¢ 161 Z s& quy dinh s8 8ng chung n theo quan hé :
a=9073n +0,15

Vi ng 13 85 dng dat theo duisng chéo clia hinh luc gide ngodi chng,

Purdng kinh chung cla ludi dng D=0 8 |

Tris@ /D 1Wiuuiad+6

3} Tiwdr thidt by bay hoi mbi chdl s6f trong éng vd trong kénh

Trong binh bay hoi dng vé moi chit soi trong dng vi trong kénh, chil 13i lanh
¢t chuyén dong tuong d8i phire tap : Vira ¢6 chuyén ¢dng doc theo Ong va ngang
qua edc dng. Khi xde dinh hé 50 tod nhiét o, t8c 49 cda chét 1ai lanh 14y nhd hon
0,5 mfs : m, < 0,5 mfs.
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- Dinh t8c d6 chuyén déng cia fredn Id w, x4c dinh tdc d6 khdi lugng wp cla né v
53 Bng trong mot 16i n:

n, = myff.wp (8.16)

G day £ — tigt dién tu do bén trong 6ng ¢é cénh irong. Sau 46 1am trdn n, va tinh
chinh xac lai tri 50 . '

— Tée d6 khdi lvong wp cua freon sE quyét dinh phaong trinh diing dé tinh déng
nhidt : Néu wp cé tri s8 nhu bang 8.6 thi ta tim duoc tri s§ déng nhigt g wwong dnyg d¢
tinh  theo cdng Lhif: -

= Cﬂ:f (mp¥" (3.17)

i, mis v p, kg,frn'q' : Téc 46 vi mat dé méi chat, € van 13 cdc hé 5§ phy thude ban
chél moi chél.

Bang 8.6 : MAI 0 DONG NHIET PHU THUOC VAQ TAC DO KO LUSNG MOI

CHAT 801 TRONG ONG
wp, kg/m?
Moi chil p, kg/m’s N
&0 120 250 4040 &40
RI2 1.500 1.500 2,000 2.500 3.000
R22 1.500 LAOO 2.000 2.500 3,500

R12:C=234, n=047
R22:C=32 ., n=047
Mat ¢4 dong nhiét g 1inh cho bé mat ngoai khi 8y :
qF.ng — Cl.l?a (mp}l.l?ﬁn ﬁlul'mFg:‘an (3113}

Néu tri 56 dong nhigl tim dugc [6n hon tri 58 choe trong bang (3.6) thi hé s¢ lwa nhidt
trung hinh fim theo phueng trinh :

o = Aqgd(ap)*idm"? _ (8.19)
Hé s& A phu thudc nhiét do :s{u t, vd moi chit cho irong bing B.7.

Bang 8.7 : HE 58 A TRONG CONG THUC (8.19) DO v MOT 80 MOI CHAT

t,°C
Mai chiil
-30 ~10 0 10 30
R12 0,85 1,045 1,14 1,23 1,47
R22 0,95 1,17 1,32 1,47 1,25
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Khi dé, mit d¢ déng nhiét tinh cha bé mat ngodi qg ¢
Upng = ﬁz:s (o p)® a5 4127 FF,, (8.20)

Heé s& cénh F /K, = B 1dy bang 2,25.

- Giai bing phuong phip dé thj phwong trinh (8.3) vi phuong trinh (8.20} hoac
(8.16) ta s& xac dinh duye mat 3¢ dong nhidt gg.

- B& mat rruyén nhiét F,, duge xéc dinh thee bigu thitc (8.2) tinh theo gid tri gp, -

Binh bay hoi dng v méi chat soi trong 8ng, v& nguyen tic, c6 s6 161 Z = 2. Vi vay,
tc dé méi chat khéng duge 16n 4€ thigt bi khang qud dai va ti s6 1,/D phai ndm frong
it han 4 + 6 € gidm 56 18m ngan thea chidu dii va trd lye cha moi chét.

- Téng 8 8ng n, chiéu dai 8ng 1;, duémg kinh trong ciia vd D, vk tinh todn k&t cfu
nrang iy nhu vai binh bay hai 6ng vo.

— Khodng céch gifta cic t4n ngdn xdc djnh theo gid tri coa tiét dién te do F, cia
dudmp di chél tai lanh -

R A (.21

Chi 56 { chi céc dai lugng twong (mg cla chét tii lanh.
Khoang cdch gilfta cdc tdm ngin 1' khi d6 :
b= o— N (8.22)
T"'lll:lii‘;il - dng}

O day : n, — 56 Sng tuomg duong theo chidu rng clia chilm.

Jn

2

V3i s, va §, tuong img |4 bude dog theo chidu ngang vi theo chidu ding ctia chium, m.

gy = 1,08 =%, /5% (%.23)

d,, — Bubdng kink ngodi c¢ia dng, m
34 tdm ngin theo chiéu dai thiét bi :

Z=1fr (8.24)

8.4.2. Tinh toin thiét bi bay hoi lam lanh khong khi

Trong céc thi€ bi [3m lanb khong khi, khong khi duge ti€p xiic véi b€ mal lanh cha
thigt bi (trong thigt bi kidu Kho) hay ti€p xdc voi b8 mat lanh ciia nude mudi (trong thift
bi kidu wdt). Khi nhict d6 b8 mal thip hon nhigt 46 didm suong thi khi ti#p xdc v
khéng khi s& x4y ra qu4 trinh ngung (u hoi nuéc trong khéng khi tite 14 dm duoc téch ra.
Trong thi#t bj lam lanh khong khi kiu kho, tuy theo nhiét 4o bé mat ma nuéc ngung &
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dang mang nwde hay dang tuyét, cdn trong thidl bi kidu udt thi nuéc ngung duge hon
hyp vadi nude hodie nude mudi. Do nhitng dac didém khéc nhau vé trao d&i nhiét, wrao a6
chil m viéc (inh todn nhidt va k&t cdu cia hai thigt bj 1am lanh nay ciing khic nhau.

1) Thidt hi lie funh Khéng KT kidu kho

- Dit kign cho truée @ Nang sudt lanh Q. trang thdi khong khi tnede (1, @) va suu
{L3. (1) thiér b,

- K€t qua tinh todn : Xdc dinh hé mit truyén nhi¢t F vi nhiét dd s6i cia moi ¢hél t,
hode vhigt a6 trunyg binh cba chat tdi tanh t,.

— Nhig¢t di khong khi ra khéi thigt bt [am lanh khong khi kiéu kha t, ldy thip hon
nhiét Ao khong khi vao (; tir 2 dén 4"C.

— Xay dimg qua trinh bign ddi trang thdi cla khang khi trén dd thi T = d (h.8.20) va
xac dink tri ¢ entanpi cha khémg khi & trang thai vao I, trang thil ra I; va lrang thdi bé
mar L,

b I 0 — Xde dinh kifu vi k€t cdu bé mat trac ddi nhiet :
Puémg kinh ngodi d,,. dulmg kinh trang d, cla 8ng,
chifu vac h, budc u va chiéu day & cla cénh ; bude ng

=1 theo chidu ngang s, va theo chiffu séu s,

[P

— Xdc dinh hé 36 twod nhig¢l d6i hwu o vé phia
khong khi :

l
i Khi khong khi chuyén dong ngang qua chim fng
g, & & d b& tr song song cé cinh tam :

Hinh 8.20. Qua trink lam Janh khong Nu= CR," (Lid" (8.25)
khi reong thigt bi lm buh kigu khe Trong dé :

C=0518 ~ 0,02315 (L/d,y) + 0,425.107 (L/d,,) -
~ 3. 107" (LA, . €1,36 — 0,24 Re/1000).

n = 0,45 + 0,0066 L/d,,

m = — (1,28 + (1,08 Re/100

L- chiéu dai b& mir truyén nhiét theo hudng dong khong khi : chon so bo, san s
tinh chinh xac lai.

iy = Puimp kinh trong duong cé thé Hiy gn ding J, =~ 1,60.

Céng thife (8.25) sit dung khi Re = 500 + 2500, Ufd = 0,18 + 0,35, 5,/d = 2 + 5,
L/d,, =4+ 50,1 = —40 + 40°C.
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Ha ¢ toa nhiér o duge suy ra tir Nu :
bai vdi chinn 8ng b 11i so le, tri 56 ¢, tinh dugc tang thém 10%.

Khi tinh o, khéng 13y t8c 40 kh&i lugng cla khang kh{ 14n hon § kg/m’s dé khong
lamn dit mang nude bay hoi theo khong khi, gidam tdc dung lam kh& cia bd lam lanh

khéng khi.
— Tinh | 5§ gida legng nhiét 14y tir khong khi do truyén nhi&t va truyén chéi v&i bé
it lanh cia thiét b Q, v lugng nhigt ldy (i khéng khi do déi luu (tod nhigt kho) Q.

Q
ST
k
& tinh phu thude vao nhigt d6 b8 mat lanh L, ¢ .
Ty = 0°C
E=1 + 24505 =% (R.26)
' [
Khir, <07C:
E=1+ 2sp0 1% (8.26)

1=z
— Xiv dinh he 58 tod nhiét ¢b tinh téi su ngimg tu tir khong khi :
o, = Oy.E. (8.27)
- Xdc dinh hé 58 104 nhist khi tinh téi ¢d nhigt trd cha 16p tuyst §,/A, vh cua sy tiép

x(Gc¢ cha cdnh vei éng R, ¢

iy, = 11, + &, + R,), (R.28)
— Xic dinh hé sd tea nhigt tinh che b8 mai trong cua 8og
&, = 0, [(F/F)By + {1 - Fo/F)) (8.29)
; day :
F.- va T, — tuong dng 14 dign tich b& mat cla cdc cdnh v bé mat trong.
th(mh}

E — [é 56 higu qud cha cdnh : E =

Vi m = (f2% A §

A vA & 12 hé 56 din nhigt va chidu day cdnh,

mh
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h — Chidu cao quy udc clia canh. D& véi cinh dang m chii nhit lap (rén chim dng
bé tri song song dirge tinh theo ¢ong thic

h =050 (p— 1) (] + 0805 1gp)
o] day p=1(1.28 E{d]m voi A va B tueng dng 14 canh 16n va canb nhé
clia canh chi phit,
W — Hé s8 tinh (&1 sy toa nhigt khong ddng déa theo chién caco canh w = 0,85,
— Xdc dinh mat 4o Jdong nhiet vé phia khéng khi tinh theo bé mit trong -
Qs = O (t — tp) . {8.30)
O day t,, — Nhigét d8 trung binh cia khang khi, °C.
— Xac dinh Jdién tich bé mit trayén nhiét {1inh theo bé mal trong) :
F, = Qyfyy, (8.31)
F, 1a ¢o s&r dé thigt kE thidt bi.
— Tinh vu tao thist bi :

Thi€t bi Jam lanh khong khi thudng bao gém mdt s6 xec-xi duge dat tig€p nhau theo
chidu cao hoac chidu sfu. Mbi xec-xi duge thigt k& dim bio tri s6 tic 36 khoi lwgng cua

kKhong khi luu déng o).
Luu lrong khong khi :

my = Qyf(l; - L) (8.32)
Tiét dien dé khoéng khi lou ding
Fy =m fop, (8.33)

Néu xec-xi duge dit ofi ti€p nhau theo chifd s2u thi bé mat mit xée-xi duge tinb
nhir sau :

Rd,
"= 34
E FkSI—{dng+25,hfu)’ (8.34)
cin »J xec- xi dat song song :

2 = F fF, (8.35)
Chidu dai tdng cia cdc dng trong xe-xi

L, = Fy (%.36)

5 - {dng +28h /)’

Gui H va B tuong dng 14 chidu cao vi chidu rdng con ByH = K 1hi s6 day trong

xec-xi la
m'= JL1 f5K {R.3Ty

196



Gid tri m' tinh duge, duge lam tron va tinh chinh xac lai trj s8 K theo quan he (3.37)
— tri 56 K thich hyp sé dam bio cung cép khang khi déu trén tige dign.

— "I'reng thiél bi lam lanh gidn tiép bing nudc mudi th nhidt 4o trung binh t; cla nd
vir 40 glam nhigt d¢ Aty khi qua (hi€t bi duge chon trirde véi dé chénh 1&ch pidta nhiél 4§
bé mat t,, vh 1 bing 0,5 + 2°C. Sau dé xdc dinh v lvgng nudc mudi va téc do clia né
lrong &ng o, :

wy = 4Qy/nd, "z AL pr (8.38)

Ch day @ z I s6 xec-xi

C; = Nhi#t dung riéng cia nde mudi |4y theo nhist 44 trung binh t; : k)/kgK.

Tuong ¥y vl We do w; cla nuwde mudi tim duge, xic dinh ché 46 ddng chay va
phirong trinh nh tedn xdc dinh hé 4§ tod ahigt o theo cic cong rhife (8.9) + (8. 10).

Mat da dong nhiét vé phia nudc mudi c6 ké tai nhids trd cha véch va'sy bim bdn -

PR S S £.39
T 8 55
Gy Ay

(, thay ddi nén qg, ciing thay d8i, xdy dung quan hé q;, = f(t;) vh tir dd xdc dinh 1
trung binh theo phuong trinh {8.30).

Trong bo lam lanh khéng khi tryc ti€p, mdi

g ' chifl s&i (rong dng & nhidt dd 1, Tuweng dng vdi

/ nang suit lanh cla b Jam lanh khéng khi Qy va

O d s& xec-xi ndi song song z xdc djoh 1W6r do khoi

) hrong mp cha mbi chit & mé 58 gid tri nhist do

7 :| st 1, (trong giGl han 4, - o= 1+ 10°C)
|

l Tinh w vd mit do dong nhiér gp theo cac
ey tof, T2 tar 1t edng thitc (uang #ng (8.17) + (8.20) d6i v6i moi
- : chdt & nhidt 44 1y khi nhiét dd bé mat thay déi.

Hinh B.21 ; Xic dink 1, trong b5 1am lank Quan h¢ qg, = f(t) ¢& dang nhw & hinh {8.21).
Khong kbikho, in ticp ty duge tim tir d& thi can cif vao tri 56 4,

linh thec guan hé (2.30).
Trong cAc thiér bi lam lanh khong khi ki€u kha thudng cb @ chido day cdnh déng
{,2 + 0,4 mam, cdnh thép 0,3 + 0,5 mm. Bude cdnh khi nhigr d¢ s dwong 1a 3 + 4 mim,

khi nhigt d6 soidam 13 7 + 10 mm. Chéc chin phir [ kifu bd mit tdm ¢d cdc canh diy
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4 = 0,2 mm vl budc cdnh 2mm. Trong cdc thidt bi kiéu tdm, thudng sit dung cic dng
déng dutmg kinh 4 x 1 mm hode 19 % 1 mm.

D¢ tang hé s6 10d nhiet vé& phia khang khi, ngudi ta tang tée d¢ khéi lugng cia
khong khi d&n ey /p, = 3 + 6 kp/m®s dam bio nude ngung chiy digu hod trén bé mat.

Sir dung 8ng dudng kinh nhé hep I sé gidm lugng moéi chét cdn thiét, tang linh
cing ving va dam bao quan hé hyp li gida sy truy&n nhist va trd luc thuy lyc cia
i chit

Nhi&t i ridp xie 061 véi canb lap chat khi c6 nuéc ngung hodc bam tuyét R, =
0,005 (khi h¢ 56 cinh B = F/F,, = 10 + 20) v6i bé mit kho R,, = 0,01. Hé s6 din nhiét
clin tuyét khi p = 250 kg/m®, &, = 0,2 W/mK, chidu day 14p tuyét &, = § + 6 mm. Khi
h& 3¢ cdnh cao B = 15 + 20 ldy t8c do nudc mudi 16n hon | + 1.5 m/s cén khi i nhd (5 + 10}
o Jdé nude mudi 1ém hom 0,5 + 0,8 m/s.

2) Thiét by fim kanh khéng khi kidu wor

Kbde voi thi€r bi kidu kha, thi€t bi kidu nay khong co bé mat truyén nhigt. Trong
cdc bg 1am larh khéng khi bing pbun nute, b€ mal lrao déi nhiét 13 bé mat cua giot,
com trong thif b od 16p dém 1a b€ mat cla tia phun tuéi wan 1dp dém v bé miit tigp
xuc cla chinh 1dp dém. De vay & day chi cd khdi nigm quy uée “didn tich bé mét truyén
nhist”™ 1 dign tich ti&t dién b Jam lanh khong khi vudng géc véi phuong chuyén dong
clis khéng Khi,

Tink thiét bi Iam lanh phun nuée

Néu ta di biét thaéng s8 ban déu cha khong khi vy, @,. nang sudt lanh Qy vi luong
am W, thi cdn xdc dinh trang thdi cudi coa khong khi b, 9y, 56 lugng nudc (chil Lai
lanh) m,, va dién tich tiét dién ngang cla thi€l b lam laoh khong khi F.

+ Thudmy 14y (8¢ d khéi lugng ciia khang khf o,p = 2,5 kg/m® s

+ Theo dd thi hinh 8.20 xdc dinh cic hé s4 nhiét 4o 1, va hé a6 entanpi 1, cla qud
trinh lam lanh va tr 46 x4c dinh dirge ti sd a = n,/1,.

+ Xic dinh hé 8 tich 4m cia qua 1Finh thre ¢

E=Qy (Qy — TWyb, (8.40)

0 day : r — Nhiét hos hai cita mude, k1/kg,

+ Xdc dinh hé s6 tich 4m quy ude

gqu‘ = E_'tfa (8411
+ Xdc dinh be 8 goc €, chia qué trinh quy udc :
. Equ= T-Equl(Equ — 1) {8.42)
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L ]
e

11|

J4.70,8031,0

e

R oz =

3 M

Hinh 4.22 : Quan hé 1), v 1, phy thude hé s&
twoi khi o, = 2,5 kg/m's

IIJr|2

d
Hinh 8.23 : Sy thuy 48 irang thdi khong khi
trang (hidh b lun Tanh plun

F=mfoyp

+ Céin ¢l vio g, trén d6 thi I-d (hinh
B.23) tir didm 1 xdc dink nhiér dé t,,, va
entanpi Iy, (cit duing @ = 1), Sau dé xdc
dinh entanpi [; va nhidt 46 khéng khi 1., ra
khoi bo lam lanh khéng khi (cudi qué
trinh thye :

I, -1
n; = -—|_—-3—- f8.43)
]1 Il:-mf!
t - t*‘:
1, = el S (R.44)
L = thm2

+ Xic dinh lun lugng khéng khi m, theo
phuong trinh (8.32), con s& luong dm W, :
Wy =my (d, — da}, (8.45)
Néu W, tinh duge khic véi tri s6 diu
bai, cin tinh lai véi tri s6 hé 88 tudi g khac.

+ Liru lugng nude qua vai phun :

m,, = W, _ (8.46)
+ Nhiét ¢6 ban div cla nudc :
1 =l = Q/Cmy, (8.47;

+ Dién tich tiet dién ngang cla thiét bi -
{8.48)

+ 50 diy vai phun z thudng 1y 1 2 d€n 3, bd tri 56 voi phun trén Im* dién tich it

dien n, tinh duge tdng sd véi phun o :
. n=zF,

+ Lwu lugng nuéc gua 1 voi phun :

g, =m./n

+ Tir g, xédc dinh dudmg kinh ra 13 phun.

(8.49)

(8.50)
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Chuong 9
THAP GIAI NHIET
2.1. PAI CUONG

Théap giai ohiét 13 mdt thigt bi trao ddi nhiét diing 4& 1am mat nude tudn hoan cha
binh nging bing cdch bay hoi mat phin nurde vao khang khi khi cho nude ti€p xie
rrrc 1iép vii khong khi méi trudmg. Hiu hét cdc thip gidi nhigt dimg che cdc hé théng
lanh hoac diéu hoh khéng khi sit dung thip giai nhiét cé quat hit gid. Thap gidi nhidt
thuing bao pom mot s¢ bo phan nhir sau @ vé thap, quat it gid, hé théng phin phoi
mirGe, khoi dém (hay con goi 14 mai trudmg trao déi nhigt 4m) gifta khong khi vi nude.
Hinh 9.1 giéi thigu mot 58 dang cdu tao cia thip giaj nhigt.

Tuy theo cich bé Iri guat <6 thé phan loai thap gidi nhigt theo Kigu hiit gio hode ddy
git cudng bic. Tuy theo cich bd trf ding chdy gilta nufic va khang khi ngwii ta phan
laai ra kifu npuge ddng hoac ngang dong.

9,11, Thap giai nhiét hit gié nguwoe ding (hinh 9,1a)

V& thip o6 dang hinh hop hoac hinh try, khd dém bé tri phia dudi, quat hit phia
trén {khai dém nam & phia hit coa quat). Khéng khi di vao thip qua cira gié bé tef phia
bén dudi thian thap. Cira gio thuing dugc bio vé bang ludi thép trdnh chudt, chim chac,
rie rudi lot vae, Nude ndng ra liz bich ngung duge phun hodc di, rai phan phéi déo 12n
khéi dém vh chiy tit ttén xudng bén nudc phia dudi. Khong khi di nguoc déng tir phia
duén lén trén, Khdi dém cd nhiéy logi khic nhau. Khdi dém cing hi-gu qud khi bé& mit
trao ddi nhiét dm gida nude vi khong khi cing [6n. Nude chiy thiinh mang vh cdn duge
hru giff Iai lan trong khéi dém J8 duge lam madt t6t hon.
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Hinh %.1 : Mot 50 danp cBu lae cha (hip gidi nhi2t
a) HAE gid nguon dong ; ) Hidt git ngpang dang ; ) iy gié nguoc déng
1= Quat hadng tree ;. 2 - Quat {i tdm ; 3 — B phin phéi nude ; 4 - B chan nudc ; 5 — Khdi dém ; 6 ~ Bon nudc ;
7 - (o viin ; ¥ — £28n binh ngong ; Y - Tir bink ngung dé€n ; 10 — Gié lam mér ; 11 — Nuéc bd suna.

Khi ti€p xiic vii khong khi, mét lugng nude nhd bay hai (thuémg khodng 1% ligng
mrdc tudn hodin} 1am cho nhigt 46 nuée gidm xvdng. Do quat gid cd t6c d9 ldn va he
thdng mii phun phun nuée min nn c¢é nhidu bui mrde cudn theo gié ra ngedi. DE gidm
ton thit nay ngudi ta bd tri bd chan nude. Cic bui nuée dip vao tdm chan va roi o ai
xudng khoi dem. Ngay nay nhiéu loai thap sit dung thi€t bj rdi nuéu, Nude chay thaonh
giot lan, khong bi cudn theo gié nén cb théd khéng od4n b6 chan nude. Nudc tén thdt do
£l0 cudn thuimg tir 0,2 + 0,3% luong nudc tudn hoan.
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Do trao d8i nhiét nguee dong nén khong khi wei L€p xic ngay véi phin mirde o
nhigt d¢ thip nhél nén hisu quid 1am mat tét hon so véi kiu thip ngang déng. Thdp gidi
nhiét nguoe dong ciing ¢é vu didm khéc 13 su phén phai gié ddng Jéu hon, dp sudt phia
trong thap 1a 4m pén cé thé md cdc olia quan sét d& ddng khéng bi nude bin ra ngohi.

9,1.2. Thip gidi nhigt hirt gié ngang dong (hinh 9.1b)

Ciing A kide hit gié nén cdc khdi dém duge dat & phia hit oba gual. Tuy ohien
khéi déem duoc dit ngang v8i cira 1y gid. Gid droc 18y qua ede chdp gic di ngang qua
khidi dém vi ngang qua hd chan nude oéi moi di 1én migng hit cha quat. Nude duac
phun phan phisi phia trén khai dém va chéy tir teén xubng dudi, vuéng goc véi dong
khéng khi.

Thip ngang ddng cé vu diém i cé cira ldy gié 1én nén chifu can thap ¢é thé giam
nhiéu so vdi (hdp nguge ddng. Tuy nhitn do chidu cao th4p nén kha ndng bi 2ié quin lai
lon hom.

9.1.3, Thap giai nhiét day gio nguoc dang (hink 9.1¢)

Brac didm cua loai ddy gid 1h quat diat phiz dudi, cé thé diing quat 1i tAm hodc hudng
true, Jat trong hodc ngoii vo thap. Khdi dém nam & phia ddy cOa guat. Nude vn duoc
phun phan phéi tic phia tren vi chdy xudng phia dudi, khong khi di nguge dong tir phia
dudi 1én trén.

D quat ba tri gAn sdt mat thodng bén nwdc nén cdé xung déng manh trén mét nrdc.
Bai vay thip ddy gi6 thirsng chi 13 loai o nho. Thip cdn cé nhuge didm khie 15 su phén
phii gio khong dédng déu bang kidu hit gid ; ap sudt trong thdp 1a duong nén dé bi 1o 1i
nuge ra ngodi gdy mar v& sinh, réu, mdc ; khé b tri clra quan st vi khi mo ra nuzde o
thé bin ra ngoai. Thip gio ddy chi duge sit dung cho he théng lanh o nhod vi vita,

%.1.4. Cic loai thap giai nhiét khic

Céc loai thap giai nhigt trinh bdy trén muc 9.1.1 d&€n $.1.3 thudmg duge goi 1a thip
gidi nhigt wot da khéng khi tidp xdc aue G€p véi nude. Nhuge didm chi y&u cda logi
nay |3 nudc bay hoi vi cde loai tap chit trong nude nhu df citng, d¢ pH, hod chét lap
chét tang vt cac chudn cho phép do nudc bay hoi do do dé bdo vé bich ngung cling
nhu chinh thdp gial nhigt thutmg phii ¢é hé théng xir 1§ qudc di kém. Néu khong cdn
phai hod trdn nudc tuot bé sung védi ty 18 thich hop 9¢ gilt vic ndng do d6 khong vuot
chudn cho phép.

Dé giai quyet nhuoe didm d6, ngudi 12 phét wién kiéu thip gidi nhiet kho. Trong
thdp bé tri mot dan trao di nhiét d€ nude Ll binh ngung ra di phia trong, khéng khi 1am
miit di phia ngodi. khang ¢é sy tifp sic trte 1i€p vdi nhan. Tuy nhién, hidu sust cia thap
gidm ding ké do thi€u phin bay hoi clia nudc vao khéng khi nén rat it duege sif dang.
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9.2. TINH TOAN LI THUYET THAP GIAI NHIET

Cé nhiéu phuong phip tinh todn thap gidi nhiét khic nhau. O day gidi thieu cdch
tinh cha Baker va Shryock. Trudc khi di vao tinh todn cdn théng nhdt mot sé Khdi nigm
va thuat ngit co ban sau :

— Hiéu uliét g wét (approch) 12 hién nhigt 46 nwde ra khoi thap va ohi¢t dé udt cia
khing khi vao thip.

Aty =ty =1,
- nhiét d¢ nudc ra khdi thdp = nhiét dd nude vao binh ngmg (& day 1dy ki hitu
chin 1,2 theo binh ngung dé d& nham 14n).
T, — nhiét dé udt cia khong khi vao thip.
— Hién winét dg myde vie ra (range) 12 hidu nhigt dd miede vao thdp va ra khai thép
_ Aty =ty — 1y
[.» — nhiét d& ruée vio thip = nhiét do nudc ra khoi binh nguag.
— Nuge xd (blowdown) : lugng nude x4 b dinh ki dé dam bao ham lugng cédc tap
char (d¢ eing hod chat, ¢an ban...) khong vot gidi han cho phép.

— Khai dépr (1ill) : kho1 vat liéu dién ddy bén trong thip nhdm ting cutmg diéo tich
bé mat vi thai gian trao déi nhidt 4m giiza khong khi vi nuée di nguoe chidu. Khéi dém
¢ the dan pidn 13 cdc dan thanh gd, cdc vong dém vang yén ngya bing pém, thuy tinh
did ddng hén dén hodc cac thin xép 14m cudn duge dap dinh hinh bang nhua...

— Nude b sung (makeup water) : nudc bé sung cho thip tX ngudn awde thanh phts
bt vio lugng nude bay hot ; nude Xa va cdc tén Ihdt do ré 1l hodc cudn mat theo gib...

Fhiemg lugng nude b8 sung ndm trong khodng 2% lwong nude twén hodn. Néu b
qua khéc hiét entanpy gida nudc wén hodn va nude bd sung thi can bing ning luong
piffa nude vii khong khi ob thé bidu dién qua biu thic sau :

m,ep,dt, = mdh, (9.1}
trong 6 :
m,, 1, = luu lugng nuede va khong khi, kg/fs,
Ty — MBIEC dung riéng cha munde kIkgK,
t, - nhét da nuse, °C,
h, — entanpy clla khang khi, kl/kg.

Néu bd qua 1rd nhigt ciia mang khong khi dm bio hod ngin cach gilta bé mil nude
bay hai vi dong khéng khi, thi su trao d6i nhiét dm teén bé mat phan chia cé thé duce
bidu thi bing bidu thue :

mydhy = K, (hy, — Iy) dF ' (9.2)
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trong dé :
K — he 50 trao d6i chat, kg/s.m?,

hy, — entanpy cua mang khong khi bdo hoa, kl/fke,

F  dién tich bé mat trao ddi nhiét fm giita nude va khong khi, m®.

Trong pluog trinh (9.2) sy thay déi cia entanpy hode nhigt tdng cia khéng khi
bao gém sif thay ddi cia nhiét hign va nhiét in. N&u coi mat thip pidi nhiét véi ot
khéi dém (hé tich V va mért dign tich tigp xic F=1.V, m, trong ¢ I |4 dién tich bé mat
cia khoi dém cho mai don vi thé tich (m') cha khéi dém v dat K = Kpftpy Lhi khi kel
hop 2 phuong trinh (9.1) va (9.2) tacd :

PR
KfV _ j" de,, @.3)
hbh - hk '

twl

Gid trj rich phén ciha phuong trinh (9.3) dicge bist t6i nhu hé sé caa thap giai nhigt.
Do vite tinh lodn thip gidi nhigt {3 phdc tap va clng do khudn khé cutin sdch ed
han, chong 1a 5& di thang vie cdch tinh chon thap gidi nhiét tiéu chufin & phin sau.

9.3. CAC PAC TINH VAN HANH CUCA THAP GIAI NHIET

%.3.1. Cac yéu 16 v bian dnh huwing dén nang suat cia thap

Cing gidng nhir cdc thift bi trao 6i nhigt khidc, nang suit giai nhist cda thip khéng
phii ¢é dinh mé thay ddi theo diéu kign lam viée. Khi thiét k& npirdi &7 su phai xdc dinh
duae chinh xée dién kién JAm viéc coa thap va tit dd xdc dinh duoe ndng sudt gidi nhigt
ciia thap, Nang sudl giai nhigt cha thip phai phil hop véi rthigt thii tir binh ngung cua he
théng lanh hay ndi cdich khdc thip phdi thai duge todn bo nhigt do binh ngung xa ra.
Khéng nhitng th€, ngudi k7 su phii lam mot bai todn t81 vu v& Kinb t€ nghia 14 phai chon
thap pidi ohiét sao cho 18ng tieu t6n didn ning A£ sdn xust ra mat don vi lanh 14 thip
nhél trong dé <6 dién nang cung cap cha mdy nén, cho bom nude, cho qual Lthap giai
nhiét, hoac bao triim hen nita 14 téng chi phi cho mit dan vi lanh phai 13 lhf{p'nhﬁl, Cic
chi phi do 1a chi phi dién nang, chi phi ddo tr ban d4u, chi phi van hinh, chi phi vat e
phu nhe nude, ddu, m, sita chita, bio dudng...

Nang suat gidi nhigt cla thdp gidi nhigt thuding phy thudc vao mol sG y€u 18 cu .
ban sau :

— Ti 1& nuwée va khéng khi,

— T{ 12 phun mura, 36 min nuée phun & thip khong cé khdi d&#m cén & thip ¢b khdi
dém thuing ngudi ta tinh t6i bé mat dign tich trao ddi nhiét higu qua, 1l & dién rich bé
mal khéi dém tren thé tich khoi d&m, chidu cao khoi dém ddi vai kifu npuac dong v
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chidu sau khéi d&m d8i v Kidu ngang dang... Hidu qui cang cao khi dign tich trao dii
nhi¢t dm cang Lom, 11 s4 dign tich, thé tich cing lén, chién cao va chiéu san cing 16n.

- Nhiét d% nude vae, nhiét dé oudc ra khodi thdp va hidu nhiét dé nwdc vao v ra
ciing dnh huding 1én d€n nang suft thip. Nang suft thip cang ¢ao khi nhigl do nudc vio
vi ra cang cao vi higu nhigt 4 cing gizm.

- Nhi¢t do nhiet ke udt cling dnh hwdmng e4t nhiée d€n nang sudt thip. Nhiet 40 nhiét
k& vl cing nho nghia 1A dd Am teong d6i khéng khi cAng nhd, nuée cang d hay hoi
vao khong khi vd ning sudt thip ting i¢n. Khi nhidt dé &t bing nhigt df khé, khang
khi dat trang thdi bdo hoi, 4¢ 4m twong déi bing 100%, made khong thé bay hoi vio
khémg khi, khi dé sy tod nhiét cua nudéc vio khong khi chi cén duy nhit thimb phin
nhiét hién vi nhigt tr nude toa vie khong khi chi do chénh léch nhigt i,

9.3.2. Cac thing s6 ki thuat co ban

Nhiing thong sd ki thuidt co ban cila mdt thdp giai nhigt béi vay thedng duge cho
nhy sau : _

1y Neing sueit gidi nhidt clia thap

Nang sudl thdp 1€ ra phii cho theo kha nang gizi nhiét thuc cla thip don vi 5113 k'W
nhung Vién CTI lai diung tdn lanh M & don vi v s¢ 1in lanh ndy khong phai 13 nhiét
thai ra & binh ngimg ma (a4 nang suft Janh cGa may lanh {lAm lanh nutc). Vi du Thip
Liang Chi : LRC - LN 100 hodc thip Rinki FRK 100 thi con sé& 100 ed nghia Ja thdp cd
ning sudt hodc kha ning giai nhiét che mat he théng laph c& nang suit lanh 100 160
lanh M¥ (Q, = 100 tdn lanh M¥% = 351 kW),

Tuy nhién nang sudl gidl nhiet thue phai bing nhigt xa ra & binh ngung che nén :

Q=0Q,=0,+N,=Q,(1 +1/&). . (9.4)
Vi hé 56 lanh € clla mdy 1am lanh nude tir 3,4 dén 3,5 ta e :

Q=100¢tdn {1 + /3,45 = 120180 2 453 kW.
Nhunyg do théi quen sir dung, ngudi ta khdng néi d¢n ning sudt thye cia thip ma
ding luon gid tri 100 tan 12 ndng sudt lanh cGa méy lanh mé thiap phuc vu che 1am ki
hi¢u coa thdp.

2y Lvw {vtong mten: Hicin heodn

Luu litong nudc tudn hoin di duge tinh 160 vu va quy chudn 12 13 lit/phiit/tan lanh
M7. Nhir vy mol mdy lanh cé Q, = 100 tan lanh thi lvu lugng nude tedn hoan danh
dinh 13 13 x 100 Yphit = 1300 I/min = 78m*/h. Phii chon bom dat duge luw hugng dé.

3) Licet ficgng khoeg khi tucin hodn cang 160 cang rot nhing Héu ton ciu guat cdng cao.

4 Nivét do nwae vao thap la 37 €.
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3) Nhiét dd nude ra khoi thdp la 32 3.

Cap nhiet d6 niy cang cao, nﬁng suft thap cang lén. Tuy nhitén, miy lanh lam vige
cang khd khan, ndng né, 1iéu t6n dién nang cho may lanh cing cao.

b) Higu nhrigt do nuwede vdo ra (range} la At =7 5 1, = 5K
0 cdc didu kign van hanh khéc, nhiér d6 nude vio ra ¢d thé thép hon hoac can

hon nhung hi¢u nhisgt 4o nay thudmg duge gilt nguyén d€ tinh todn bidv chioh nang
Sudt thap.

7Y Nhigt dp wor ciie khidng khi hén ngoagi v, = 27 C.

Khi nhigt dé udn tang 1&én hode gidm xudng, vin phai hiéu chinh lai ning sudt (hdp,

O mot v& 1ai lieu ngudi ta cha i eip nhigt db khe wét 1, = 35°C, t, = 27°C. Nhung
rthiéu tai lieu ngudri ta khéng luw § d&n nhidr A6 khi,

8 Hidit nhidt dg wit (approch) td hign gifta nhigt dé nudc ra khoi thap va phids dé
nhiiér ke ot

ﬂtu = [wl - t'll' = EK.

Ta thay ti rang rang khi ohiét do nude ra kboi thdp cang xa (hi nang suil lanh cua
Ihip cang 16n vi chénh l&ch nhiét d& gida nude vi khong khi cing lém. Vi dy, & cing
dign kign nhiét d¢ ud 27°C, 1am mdt nudc tir S0°C xudng 45°C dé hon phiu (va da
ning sudt cao hon nhidu) so vdi Tam mat 1ir 37°C xuéng 32°C.

Theo quy dinh chung cia Vién Thdp piai nhiét CTI ki nang sudl laph danh dinh caa
thidp giai nhi#t [3 van hanh & cic difu ki&n tiéu chufn sou

— Lou lugng nude ein hodn 13 1it/phat/tdn lanh M¥ (1 tin lanh = 3,516 kW),

- Nhiét do awdc vao thip 37°C ra khéi thap 32°C

- Hidu nhigt d& mude vio ra Al, = 37 - 32 = 5K

— Nhigt do khong khi khé 35°C, ud 27°C

— Hi¢u nhigt 46 wdl At, = 32 = 27°C = 5K.

D¢ gidi thick thém s dnh hwdng clia cdc yéu t& rrén 461 vdi nang suit gidi nhigt cha
thap ta ¢d thé khao sdt 36 (hi trén hinh 9.2

Ilinh 9.2 giGi thide su phu thude cha ning suflt lanh ciia thip vio nhigt dd uébt t,
cling nhr nhiét d& nude vio ra khoi thap véi gia thi€r [a hidéw nhigt d& nirde vde va ra
tuz — by = SK = khong déi. D téng quait truc rong 1 tl 88 Q,/Q,. trong dé Q,, 13 ning
sudt thye € cha thip van hanh & didu kién (hue 1€ con Q,, 1 nang sudt lanh tigu chudn
(dJanh dinh} gia thi€l van hianh & diéu kién tiéu chudn.
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Hinh 9.2 ; Si phuw thude coa nang suit lanh thap vio nhidt 36 w01 t, vi nhigt d6 nwée vao ra khdi thip
vt gid thift higu nhist 46 nede vio ea 13 5K khaag a8i.

¢ day ta ciing nhan 1hdy nhiét 39 nudc ra khdi thip phai cac hom nhiét do uét it
nhdt 3K, thidp lam viéc méi ¢6 higu qud. Nhiét 46 nude ra cang cao hom nhigt dd et thi
ning sudt cua thip cing cing ting. Tuy nhién khdng the cha nhiét dé nudce ra cao iy ¥
vi nhigl 9 ngung tw s& ting theo vi khi ahiét ¢4 ngung tu o ting 1K ticu 16n diéo ning
tang khoedng 1,53% va ning suét lanh piam khodng 4%.

Cing tir d6 thi hinh 9.2 ta thdy & nhiét 46 udt 1, = 27°C ma nhiét dg¢ vio ra 37 -
32°C thi nang sudt thip bing ding nang sufl Géu chudn, Néu nhiét d¢ vio ra téng Jén
3% 33°C 1hi ping swit thip tang khodng 18% (Q,, = 1,180,.). Néu nhiét dd vio ra
giam con 36 — 31°C thi nang suft chi cén @, = 0,95Q,, vd n&u nhiér 48 vio ra gidm
xudng 35 — 30°C rhi nang su#t thdp chi con khodng 0,76% nang sudt tiéu chuin. Cic vi
du tinh ning sudl lanh thuc va chon thap sé duge trinh bay & phin sau.

9.4, KT CAU, VAT LIEU VA PAC DPIEM

Y.4,1. Ket ciu, vit liéu

D& d& ndm bir vin dé, & day ching t6i dua vi -:iu cu thé v& thip gia phiét do
hing Liang Chi (Dai Loan) ché tao. Liang Chi {LC) 14 thanh vién cda Vién CTI, va
thap giai nhi¢t LC ciing twong tu céc san phim chia cdc thinh vién khic nhir RINKI,
TAN PHAT...
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Khic wai ihdp Rinkl v Tan Phlz 1 kids
hinh 1pe déng hie glé ngeoc dong, cde thdp gk
nbigi L ob damg hink kil chir shit kids hil

B+ ngang dong.

Hink 93 wh %4 giti thidu hinh ding,
kil o wh vl lige tiéw ghudn cda thip kluh
try ding (Rimki, Tim Phii) v hinh khi
(Liang Chi), '

Hinh 8.8 : [Lsh ddevg o it thip gisi abaly

Risk Ly g g it i dtag Kink i,
Tiow | Sl

Hlink 9.4 : Ko ol vk ot B vee cheka Pup Lasg Ul

B [ con et (T | 2 Ll bl i st (L bbby g b2 0 0 ks e | A i sl [ieatome] |
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4 Chrags o o vy b < 12 g w1 g obing iy 3 19 g by v | 1 (g
13 iy e (DT | (6 D oty Nl PRI, 0T 00 i 0P 0 | DA Cli ot (PP |
PP, Tl ¢thehy may b | 30 103y spge | 181



Bdng 0.1 ghii thito cic thong &8 i diesdt <his yéu olin oo thdp gidi nhigt Wy
chickn diy ming sufl tir B0 &80 1230 win lenk, Ki kifo cls delp gis nhier duoe giki
ihich nhil sa -

LRC - LN [ el
L-bmdwﬂjht#nﬁm
miilit Eanshs 18 100 1 Lysh MY (RS 1AW
Tt vl cbed oo | Liang Chi}

My thdp e himg Rink) (Hoog Kong) ched tao s o6 ki hefn FRE=100 vé cha
hling Tim Phd 1§ LRC- | (00kany 9, 2)
Iimh 9.5 gidi ihidu cée 1 hop oo bin efs cde o thiip gida nhigl ki nhag cun LC.
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Bdng 9.2 : CAC THONG $O CO BAN THAF GIAI NITIET RINKI VA TAN PHAT

Kidu thap | Nang | Limu E:Ir“;:l'lﬁ Quat gié Nt g
Towor sull | lusmg Fan Ascembly Fipe Connection (A)
Monlsl | nhigt | MNoninal :
'I:E': \;ﬂ:’ H 'p@ |Mate] Liu Qust | vis | Ra Xi Tran Ong muse bé
Maotor| lugng Fan Intel | Chuller | Mrain | {wver SUTE
Q Air D Flow [Ty | Tay
Ylume dang | [0}
dmin I e . (Ba)
kW mm | omrm | HP | mt/min | mm T mm mm i mm | mm
LBCS-3 | 136 3. 100 | 50| e 25| s00| 0| av| [ as] 15| s
B s| 227 85 | a0 | 7150 1% 60| s00| ap ) 20 25| 1s] s
262 104 [ 16X} B 1/ 15 ST} LI 4} 25 25 15 13
| o] 453 3o eso | ke | 14| 100 soo| av] ao| 25| 2| 15[ s
}__ 15 | 680 1us | owag | aTe ] 1 135 w0 | s§ S 25 25| 1s| 1Is
]| w0l wia | vm| wz| 1se| oo so| so|  2s| zs| as| 15
Lnc-25 | 13| 325 | oo [ w0 [ M we| | 6s 65 25 3| 15| 15
M| 136 390 1735 [ LSEQ 1 225 TH) 65 (i3 25 25 1% 15
40 . 14} S0 1R | 1RO ] 1 250 ¥} 6% | K5 25 25 20 el
: 5y 2 G | RN | KM 1% 33 970 B0 R0 ] 25 2 20
: 60, 2v2; v [ awes (o000 | 1w | 426 w70l w0 so| 25 25| 20[ 20
T a7 Qi) 2005y 2175 1% 00 11H) 11K} 1{M) 2."5 25 0 25
20| 363 10 [ 2005 { w5 | 2] see| 1970] wol 1oe| S| 5| 20, 2s
] IK) | 453 1300 | 2160 | 2650 3 T 147 | 1K) 100 23| 25 23 5
f 1251 567 625 3200 3050 3| ws0| 1470 28| 135| 25| sa| 25| 2%
1501 6x0| quso[22es[s3o0] s eso| 1750 28| 12s|  sb| s 25| 25|
175 | 704 | 2378l 2dgs (300 s | (s 1wsn| 28| 125|  so|  so| 25| 32s
200 | ooz | 260 lavwo [avw [ s resol 13su] 50| aso|  so| so| 32| a2
225 | 1020 2005 | A1) | 3770 | T [TAL 236t | 150 150 i 50 a2 it
250 | T84 315G | 3180 3770 | 7 [ 780 2360 | 200 20 ) S0 a2 31
2] 1360 LV IR ) 444Dj 18 2K FEI 200 MR il 50 32 32
| 350 | 1587 A5500 | 30 | 475 [} 22000 2360 200 200 Sl 50 32 32
i I | JE14 S0 | 3R90 | SR [% 2600) 207 20 200 5] 10AY ] S0
|50 2267 SEIAN | FED | S5R0 (34 2o} 2070 250 250 U 1A} 5l 500
o | 2021 [ 7Ron | 4nq0 fas0n [ 2ol a7an | a3s0i 250 250 T
AT SI10RN ] 4TED | G600 20 A5} 3350 250 251 U 10M) A1l hit
ENH | Ae2s 1{4{R) | 49300 | THOD 0 000 3580 A0 30U KU 1(K) A1) bl
1THM) | 4535 13HRE | 545 | 760K 30 S 3580 ) 0t %l i[K) ol hit
1250 1 5569 182500 | SRT0 | 8430 40 G200 42710 EILH 30 £ 1{K) 6% 45
LR T I95{K § &2200 | A430) a( ] TN} 4270 As0 350 {1 11K} % 65

L. Nang sudt lanh thyc

Vidiy: LBC-100 :

Q=0+ N, =Q {1 + 1fe} = 1,290,
), = 1,29.100 = 129 tan lanh = 129.3,51 = 433kW
Vér gia thi€l thdp phii 1am vige ¥ didv kién tidu chudin ; lvu lugng nude 10//minftin
lanb ; t, = 27°C"; nbigr dé nudc vao 37°Cra 32°C.
2. Kich thude Anh My uromg dwong 15 - 1/2B, 25 - {B, 32 - |'/,B...
2. Tu d¢ng (cham tr ddng) ,; tay (chim nhanh})
4. Cot 4p bom bng téog tdn that 4p sut binh ngung, hé duimg éng va oot 4p clia thap.
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9.4,2, Cac dac diém o ban cia thip gidi nhiét

Thip LC lam vide thee kidu it gio dong ngang. Cdc thip nhé cd 80 dén 100 duye
truyén déng trie Ui€p con cac loai 125 dén 250 dugc truyén dong bang dai thang. Quat
kifu hirdng truc ¢6 4o 6n nho. Céc thip & tir 80 dén 225 14 kifu don cé | quat gié. Céc
thap ¢d Ldn hon duge ghép ndi boi 2 hoac nhidu thip don. V{ du thap 300 dugc ghép boi
2 thép 150, thip 500 duge ghép bai 2 thip 250, thip {000 duce ghép bai 4 thip 250 va
thap 1250 dugc ghép bai 5 thdp 250... Nhur vay bing cich ghép ndi cdc don nguyén nay
ngudi la cé thé ¢é cée 16 hap thap véi ning sudt khong gidi han raf thuan lgi che viée
m& rong he théng lanh.

Bé& phan pban phdi pande cing duge titu chudn hod vh Jam vige theo Kicu trong
truimg chiy ty do tir trén xubng qua khéi dém biang nhua PVC dép dinh hinh chir O 15
taa Mt mang nuée mong ¢6 dién tich trao ddi nhiét 4m 1én chay cham, tigp xue 151 w3
khong khi di nguge chidu, dim bdo hiéu qui trac ddi nhiét 4m cac, nhung khéng ling
dong ciin bin. Hinh 9.6 gidi thigu nguyén tic cdu tao mang PVYC chix O 16i.

Cac vaL ligu ché tao cdc chi ti#t dam bao chdng an mon vd bén véi moi thoi tict
khiw nghiéi bén ngodi nhé 4p dung cdc tién bo khoa hoc kT thudt méi vé vat ligu. '

Thip Rinki (Héng Kéng) va Tan Phit (Bi [oan) lai 1am viéc theo kiu hit gié
nguac dong, than try ding v&i 30 kich ¢F khac nhau tr 3 d€n 1500 tan lanb, khong sir
dung kiéu ghép néi cdc don nguyén nhu thip LC.

Da thdp hinb Ire nén (hdp sir dung b6 phan phdi nude quay, rai nude déu trén khoi
dém. Ngwri ta loi dung phan lye cha ddng nude phon ra d€ truyén dong cho bé rai nude
e guay quanh troc tam cda thap. Do hat mude rai 1dn khoog bi pid cudn nén treng cic
thap nay khang cén bo tri cdc bé phin chan nude.

Hinh 9.6 : Manyg ¥V C dap dinh hinh ¢hz O 161 4€ teo bé K trao ¢ nhidt fm
. khdi dérn trong thap gidt nhise,

1 = Gligt nuedie phan phéi 2 — Kheng khi ;3 — Mang nuikc ; 4 - Mang PYC



9,5, NUGC BO SUNG, NUOC TUAN HOAN
VA YEU CAU CHAT LUJUNG NUGC

Tén thdt nude tudn hodn khi vén hinh thap bao gém cic 180 that thanh phidn nhu sau :

9.5.1. Luong nuwéc bay hot vie khong khi 84 thai nhiét cho mndc nhd nhigt dn hod
hoi. Nhigt 4n hod hoi clia nude & ap sudl thuing r = 2258 kltkg. Nghia 1 of bay hoi
duoc tkg nudc, nhiet thai khai thip Ja 2258 kJ. N&u gia thitt 12 toan bo nhiét thai ciia
thdp dugg thai theo dudmg bay hoi (nhiét 4n bing 100%, uhiél hién bang 0%) thi lrgng
nirdc bay hai ¢é thé xéc dioh theo cdc phuong trinh can bing vhigt nhir sau :

Qe=my, . cp (g = ty) kW (9.5)
Qu=my, 1, kW (%.5)
M., = _(;:.J' = m_rw . cpw [.IWZ - lwl]kgfS (9.7}

tromg do :
Q. — nang sufl thue cbe thdp, KW {nang sudt thii nhiét thye cia thip chi khéng
phai nang suft lanh tinh (hee tdn lanh nhyr chit 5§ (rong ki hiéu thip, vi dy thip 100

ding cho L thdng lanh Qq = 100 tdn = 35t kKW ; Q, = 129 tAn = 453 kW — xem th&m
plivong trinh (9.4)

m,, — lru lugng nwrée (wdn hoan, kg/fs,

m,,, — hrging mude bay hoi, kg/s

€pw — hhigt dung riéng ding dp cia nudc, kl/(kg K)

1,2 T, — nhigt 46 nude vae vi ra khoi thdp, °C

r=2258 kl/kg ~ nhi2t 4n hoa hei cia nude.

Vidu 9.4

Hiy xéc dinb lugng s tudn hoan v bay hoi Jam viéc & diéu kién titu chudn cho
mdy lam lanh mrdc cho didu hoa khong khi c6 nang suft lanh Gy = 351 kW vii gia thiét
nhiit 4m bang 100%.

Crfeds ;

Q. =331 kW = [00 tan lanh

Vi didu kign thisi (i€t cda noi lap dat may phid hep véi didu kién tiéu chodin nén chon
thap 100 (Vi du thap LC 14 LRC-LN-100 ; thip Rinki la FRK — 100, chdip Tan Phdt 15
LBC-100).

— Nang suit giai nhiét thyc ciia thip {theo phuong trinh (9.4)) 14 :
Qu=0Qu( L+ 1/ = 100(1+1/3,45) =129 140 =453 kKW
(chgn € = 3,45 vi day 12 mdy 1am lanh nude Water Chiller).

- L lwgng nudc tudn hoan

m,, = p.13 liyphit. tdn 100 tin = 1300 kg/phit = 21,7 kg/s

1
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- Lixemg nude bay hai

Q. 453 kI kg
- e, - — —m o & ==
My T T 9388 5 W 3,2 kgfs =722 kg/h

Lugng munde bay hoi bing khodnyg 0,92% lugnp nude win hoan. Tuy nhign thdp thai
nhi¢ét vae khong khi khong chi qua nhiét 4n mi qua ¢d obiét hién nén luong oude bay
hoi thui: t€ nho hon $,92%.

952, Luwimg nuc bi cudn theo gig do thdp duge thong gié cudng bifc bang quat.
Do rée d khéng khi 16n nén cde byl nude nhé b cudn thea ra ngodi. Ligng nude cudn
theo nim trong khoang tir 0,2 dén 0,3% lugrg mrde tudin hodan,

9.5.3. Luong nudc x4 dinh ki

Khi vin hinh thip trong thii gian dai, do lugng nwée bay hoi nén ndéng 4o tap chat
nhu d¢ cing, bui, can bdn, 46 pH... lang 1&n vugt qué tidu chudn cho phép. DE ban vé
binh ngung khéng bi ddéng can v xam thuc, an mdn ngubi 1a phai x1d 1§ nude ba sung
vi ki mdt phin nudc tudn hoin dé thay thé€ bang nudc (uoi. Luomg nuée xa dinh ki
chi€m khoang 0.3% luong nude tudn hoin,

4,5.4, Lirgng nudc bd sung

Lugng nudc bé sung la téng clia 3 thanh phén trén cong véi luong tén thit do 1o
rl hodc cie t6n thit kide, N&Eu bé qua tén thél ré ri va 1én thét khic ta cb lueng nuée
bd sung :

Myp, = My, + 0, +m, Kg/s
m,,;, — luong nude bay hai
m,,, — tugng nudc cudn theo
m,,, — luvong nudc xa dinh ki ,
Thea kinh nghiém lwgng nude bd sung ndm trong khodng 2% I lueng nuée tudn hoan.
9.5.5. Yéu cdu chiit luong nuée

Béng 9.3 giét thitu cdc chi titu yéu cdu v& chil lugng nude coa Vien Thip gidi ohigt CL).
Bing 9.3 : CH1 TIBU YU CAU VE CIIAT LUGNG NUGC (ppm = phén 1ridu)

. | Ho v N ]
Dui s | po | esTdin] b g | Decing | lonclo | lonacid | Acidsiic | Fenic
pH Eﬁlﬂ"c 1eng vinh £l sulphuric
Bxem wi - ¥ iem ppm ppn [T i elss] PP pprm
Call(}, Cal0, <17 503" 5it1, Fe
Mudc tudin g+ k| dudi 300 | dudi 200 :;;n'iri 100G | ded 200 | dudi 2043 dodi 30 | dudi 1,0
hodn
Mudc bd sung | 6= W | dwdi 200 | dudi SO0 Y dudi SO | dwdi 300 ) dudt 50 dudi W | dwdi 0,3

Néu nude udn hoan khéog dat cée chi tidu chét lugng cdn bé trf hé théng xir 1y

o di kém.
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9,6, TINH CHON THAP GIAI NHIET

9.6,1. Tinh chon theo bing

Bang 9.4 gidi thitu nang suft gidi nhigt ciia thip quy theo hu lueng nude tndn hoan
(1 tin lanh M§ twrong duong luu luong nrée |3 1it/phiit) phu thude vao didu kign vin
hanh 13 nhigr do vdl e coa moi trudmg khdng khi xung quanh va nhiét db nude vao thdp
T2 1A khoi thap £, vai gid thigt 1h higo phigt dd nuede vao s M, =1,y ~ |, = 3K = const
khang dai.

Ta <6 thé tim hidu cach sir dung bang qua vi du tinh todn sau day.

Vidu9.2

Hiy rfnh chyn thip gidi nhiét cho miy difu hod khdng khi kiéu binh ngung giai
nhiét mudc, nang sudt lanh 100 tdn lanh M¥ (351 kW) Lam vige tai Ha Noi theo didu hod
cap 2; AL, = 3K,

Gl . .

Theo ditu hva cip 2 tai HA Noi, ta co :

L, = 37,2°C, p = 6&6°C, Ira 46 thi Mollier {h— d) hoic &m 4& Carrier duge nhiét
do t, =31°C. L ¥ : Tieu chudn khi hau Viet Nam TCVN 4088-85 khong cho dif 1igu
nhiét dé wét 1, nén o6 mot diéu phién phitc 1A phéi xde dinh 1, tir nhigt dd 1, ¥a do dm
¢ cia khong khi.

— ¢ didu kién 1am viéc c0a mdy lanh duge thuén lgi ta chon hiéu nhiét do uét
ty1 — U= 3K nghia la nhiét d6é nudc rala 1, =t + 3K = 34°C va vi At,, = 5K = const
nén nhiét do medic vao a1, = 34 + 5 = 36°C.

— TTwa tiéu chudn thi 1 tin lanh tuong duong véi luu lugng nude yéu cdu 13 13 ligphat.
Viy may lanh {00 tAn yéu cdu 1300 tiyphut.

-Vdi dit ligu by, = 31°Cvat,q + by, = 39 + 34°C ta fim duyc ¢l cudi cung o bang 9.4
biru hirgng 1on hon hoac bing 1300 Iit/phor yén céu. {J hang thd 15 1a lim duge s6 1300
bang gid tri 1300 vén ciu. Dong ngang ta chon duge thip LBC—125. Ta thay trirtmg hop
nay phdi chon thip 125 cho mdy lanh 100 t4n lanh My

Vi dn 8.3, 113y tinh chon thdp giai nhi¢t che may diéu hod khong khi ¢6 nang sudt
lanl L50kW van hanh tal thanh ph& Hd Chi Minh, bioh ngung giai nhigt nuée, digu hoa
cip 3, vai At, = 3K. Xd¢ dinh nhiél 40 nuwdc vao vA ra khoi thdp.
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Bdng 9.4 ; Nang sudl gidi nhidt clla thdp gidi nhigt quy ra Ieu lugag nwrée tudn hoan
{lit/phit) phu thude didu kiép van haoh Ia nhidt o wot t, va nhiét d6 nudc vao ra khic
nhau. Vi gia thiét hiéu nhiét dd medic vao ra At, = 5K = const. {1 13n Janh ¢é huu Jugmg
tuomg duong 1a 13 Tiyphit).

L, 270 18°1" 287 ML nec
Al, 1 5 H 5 5
.., "I :
oy "C » 37 36 35 k1 ks Jb 39 k] 3:!‘ 40 i L 4] 40 kL]
J J [ [ [ [ I ! J § [ [ { ] ] {
idu thip 33 32 3 30 n a2 n M am [ oAz A5 34 3 M s M
LRACH 3 1 3-_9 EH P L 32 3 42 341 26 AD 18 2% 53 e 29
b Ta L] Lk | Ll 57 53 43 T 57 43 72 5 46 ?4’ " __ﬁ I_ ) 46
] (V4] [k 2] &7 107 20 m 11z o} 74 116 o¢F 17 120 a0 kil
10| 155] 130 Wi7| 8s] 1as] 140 90| ua0) s|  w3| sy | owe| o IsE) 121 %
15| 235 | a5 153 125 204 17 133 ZID 172 142 222 170 143 joted | 170 149
ny 5| kel 215 1T | 270 225 1R 285 235 1901 295 230 183 | 230 LR3
L.EC-T4 368 325 285 [§50) 138 ZS]__ _ _2_2?- ) a7 LI ] Dy rae]| | 35| 280G 2N
M| A5 39D 32§ 0| 4Dns 0 1:7;1_ 220 IS 225 0] 30| I8y 455 3x0|  25n
0 &l 1 S| D IR Adn 430 N3] OSTU| AT 3FR| 4w)) 473 IBex| SIU| 4ED| ZHD
0 T GMy | 5G| 415 6Tl =70 450} T 59L [ 480 7201 &05] S00) 40| SIS 520
Wl 40| TRO| AT 52_5_1 8| 700 60| R4S TS : ) Re5 THE|  AXY| M| D] &
70| 975 ) | T ain 9-}[!' 210 B | OS] Rk 630| web] | esn] urn| B4 hidl
B oo J0 | SE00 | | ] w20 AL 1HG D f T3 1040 1003 770 1040 S40( TTD
LMD | |5&0 | TS| 1020 | BED| 1400 ___II:-‘E | 20| 1450 I!Zﬂl; 970 | 14%0] eS| 1] ESFE| 1300 | 1040
L35 | L3590 1825 1340 1070 700l 1430) naaj rn A LLRO | 1785 | 1530 1zsa| §ARME 1570 100
L3 13| 1950 ) 1630 1260 2050 1730] 1350 2a0) 100 1as0] 2S00 vE10) isub ] XROG] 1550) LM
l_'.l'.‘- 2650 | 2215|1920 | s | 23] waa] ped) | 20| 200 (B0 | 2563 | 2130 17FD| 2650 ( 2140 1860
OO A0END [ 300 X070 1720 26M3] 2230 1830 2R3 | 2360 1930 LERSD 410 2009)] 290 2450 1|:m_
N QA5 | 15K | 2925 E.'rﬂ-ﬂ_l_ 1900 | JIR0) 2670 2100] 3430 2750 :?xﬁ . 1525 2700 | 23A0| ZMNH| ZEDOQ | 22N
i 250 _Jﬂm Y250 2RO | 20O | ARO0| 2050 2330 AeEU| 050 [ 2as0| ATel| d03| 2530] 3eae| uD| 2elU0
SO0 47H[ NG00 | 33RO | naaD | 4250 IS0 2800 ) J400| 2520 ( 2930 | 4300 | 36E0| 2950] 400 3300 | DM
M) ZEN)| OASS) | DEGD | 2900 | 4800| 400d| 33 A270 ) ALAY] Z0G | A0S0 [ 4100 YEA] SENWEH| 4100 | 360
| 4iX) 621_1."_1_ 20 490 | 3520 ‘.{m A0 300 | SBME| A0 [ MNXE| a150| S| 4300] bMF| 5a00 | 4500
: S| 7450 G500 »330| 4550 | 67501 SEIO| 4w00| F050| 6000) S000| 7300) §150| 5150| 7350 6250) 3250
! BOO | BOED | TR0 | &30 501{}‘ 20004 G75d| 5350 RS | 700N 5500 | RASD{ TA00| SOSO| DI TR0 | 5950
TOO | 10400 | Fi00| 7700 | 6300 gang] s100] eeoo] swso| san| sose[imiso] weon]| 7250 |i0asu] w0 | sss
. ROO| 12100 | 10400 [ 5620 | 6560 | LOEDGT AN | 72K | 11300 330 | 7500 11700 [ 9000 ] S0a0] 12100 300 | 82150
LOCHN | 3900 | L300 ([ TRE00 | 5970 | 13500 | 11600 | 9400 _1_4[00 120000 10000 | L4600 | 123000 i 0400 | 15100 | L 25060 | 10830
! L2500 18200 | L2585 l]ﬁp_(ll L1 K [ 1600 | 14300 | EUVRT | 120 ] SO0 | 2300 | R ICKD | F 5000 | | MR | 18700 | LE250 (13700
| lﬁ_m ZESCHE | 1SS0 | FedRNY [ L3370 | L9500 | 17200 14 L00 |21 0000 ! 1A | 1m0 P8 LG | 10200 | FS0D | 22003 | (S0 | 165000

Vidyu & didu kién 1iéu chudn t, = 27°C, (, = 37°C, 1

= 32°C ; AL, = thiap LBC1U0

wl —

¢o nang suft lanh Qy = 1300/13 = 00 tan nhung & didu kign t, = 27°C, 1,,; = 35°C,
L., = 3°C; At,, = 5K thi nang sust gidi nhist ciia thdp chi con {}, = 880713 = 67.7 tan.
Va khi lam viége & didu kién nudc viio vi ra cao hon t,. = 383°C; ty, = 33°C thi nang
sidt gidm nhi¢t cha thp lang lén Q, = 1560/13 = 120 tdn > 100 tin.
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Gidi » _
- Tinh chuyén ndng suit lanh sang hiu lugng nude tidn holo yéu céu :
Q, = 150kW/{3,51 = 4774 tdn lanh
m,, = 47,74.13 = 556 lit/phut.
- Difu kién diéu hoa ¢ép 3 6 TP. HCM
t = 1y, = 34.6°C
P = Pry«qs=35%
- Tir ¢y = 34,6°C, ¢y = 55% tra duge t, = 26°C.
.Tmng bang chi ¢ nhitt d¢ udt thidp nhat 12 27°C nén ta chon 27°C (chi ¥ khong
chon nguoe 1ai, vi du chan 31°C khi tinh dugc 1, = 34°C chéng han vi khi phiét d¢ wdt

chon cao hon thue 1€ thi nang suil thip du thira cén chon nhd hon thue t€ thi nang suat
thip bi thigu, khong dam bao).

- Néu A, = 3K ta co

Nhigt 4§ nuoc ra khdi thip la 1, =1, + 3 =30°C

Nhigt 3¢ nudc vao thip 13 ¢, =1, + 5 = 35°C

~ Tra bang theo t, = 27°C; t 5 + t,, =35 + 30°C Gm duoe lue luong 6754phit > 356¢/phad.
Dong ngang tim dugc thip LBC-60.

— Néu chon 1.BC-50 thi hoi dudi vi 550 < 536//phit, nhung vi nhiet do t, = 26°C
thue nho hon 27°C ding tra bang nén cd thé Iya chen thap LBC-50.

9.6.2, Tinh chon theo dod thi

Hinh 9.7 gidi thiéu db thi kiéu todn d6 4& chon thdp. D& thi gidi quyé€t duge mot s6
nhuge didm cla bing nhy sau :

— Nhiét 46 wét mo rong xudng dén 20°C,

— Whiét do nudc vao thip cd thé 1én g 50°C.

— Hiéu nhiét d& nwéc vao va ra khéng chi ¢d dinh 12 SK mi cd thé mé rong tir 3K
dén 20K.

Can cit vio cdc thong s6 van hanh cé thé nhanh chong chon duge thap phir hop. DE
dé hifu, cé the theo ddi vi du tinh chon sau :
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Vidy 9.4

Hay chyn Lhiap gidi nhigt cho he thdng didu hoi khong khi ¢d hinh ngung piai nhigt
“nude. Nang sudt lanh cilia he thﬂing difu hod khong khi Q, = 1947 kW. Biéu kién vin
hanh t, = 27°C, nhiét d9 nutc vio ra 37°C va 32°C.
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(i

— Tir ¥y = 1947 kW tinh duec e lugng nude nhu sau :

Tit W dai ra tdn lanh :

Qp = 1947 /3,516 = 554 tan

Tir tan chuyén ra lyu lugng nude twdn hein yéu ciu

m,. = 554,13 = 7200 Mi/phor.

- Tit nhiét do nude vao 37°C & dudi dé thi déng 1&n trén gip dudng t, = 27°C a 1.
ddng ngang sang trdi gip At, = 5 & 2, sau d6 déng 18n teén gdp dudmg Lou lugng 7200 & 3.
Diém 3 nim gilta 2 thap 300 v 600 nén phai chon thép 1ém hon 12 600,

Chon thép : LRC - 600,

Vi dy 9.5, Mot méy lanh thuong nghiép Q, = 150 kW Iip diit & thanh phé Hé Chi Minh.
[ldy chon théap giai nhiét tuong dng.
{ifedi
— Quy d6i nang suflt lanh ra luu lugng nude rudn hodn
Jp =150 kW = 427 tin lanh
m,, = 555 lit/phot

(Luu ¥, & diy do £ nhd hon mdy diéu hod nén Qq phdi i6n hon nhung bé qua
khéng tith}

— Then il ligu [10] trang 8, nhigt ¢& va d§ dm 1hi€t k€ cho he thong Ignh {khéng
phai b thong digu hod khong khi} @ thanh phe Hé Chi Minh Ja ¢, = 37.3°C v p = 77%.

Tra dé thi I-d tacd 11, = 33°C.

— Chon At, = 3K tacd |, = 36°C v, = 41°C.

— Tir nhigt do 41°C nude vao thdp déng lén trén gdp 1, = 33°C {0 day phdi ngoai

suy), gap At, = 5K, dong lén gap m,, = 555!/min duge diém 3 nam gilta thap 40 va 50.
Chon thap LRC-LN30.
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Chuong 10

THIET B| PHU, DUNG CU VA BUOGNG ONG
CUA HE THONG LANH

Nhirpg Lhict bi phy clia hé thong lanh bao gém : binh tich ddu, binh chifa didn, vic
loai binh chira cao dp, ha dp, tudn hoan, cdc loai binh trung gian, thi€t bi hai nhiét, binh
tich iéng, thiét bi qud lanh lang, cdc phin loc, phin sdy, thiét bi xa khi, bom, quat, cic
thigt bi tudn hoan chél tai lanh vi cde dung cu nhu van, clapé céc loai...

K& hop vdi cde thigt bi chinb clia hé théng lanh nhw mdy nén, thi€l bi bay hai
ngung v va van 18t lu, cdc thig bi phyu gidp che céc he théng lanh trong inting hop
cu thé L vige v&i db tin cdy cao bun, an todn hop 1¥ ciing ohy kinh t&8 hen, lao didu
kién thuin loi cho viée vad hanh may laok...

Ngoki cdc thiél bi phu nhu 83 néo (rién, & day ching t6i dua ra thém phin dudng
dng vh phuong phip chon.

10.1. CAC THIET BI PHU CUA HE THONG LANH

10.1 1. Binh tach daun

Nguin ta sit dung binh tidch ddu khi moi chit lanh hok tan han ché heoac khang hoa
tan ddu boi trun phy amonidc vd mol vai méi chat fredn. N6 diing dé tich ddu ra khai
hoi moi chét, dé Jdiu khoi di vie cic thi€él bi trac déi nhigt nhu bay hai v ngung (u. Tuy
theo higu qua tich ddu cha thiét bi ma diu duge wéch r2 nhi€u hay it & binh tich déu.
Mot phin nhé ddu cén lai viin di theo hoi vao thiét bl ngimg tu vi bay hoi nén nguidi ta
vAn phai dp dung cac bién phdp khéac dé ria ddu, x4 ddu ra khéi cdc thi€t bi ndy. Binh
Lich ddu dugc 13p 43t trén Judng ddy giita may nén va tuét bi ngung tu.

Tit méiy nén, déu bj cudn theo hoi nén ¥ dang bui ddu, & nhiér dd 80 dén 150°C déu
cing hod hai mot phin (dr 3 d&n 30%), Binh wch ddu lam vigc theo nhidu nguyén 1%
nhu thay ddi huéng v téc 4o chuyén déng, nhd khéi Juong rigng cia bui dédn va hei
moi chil khdc nhau, tam mit dé ngung e hoi din voy...

Hinh 10.1. pidi thigu mot s§ kidu bink tich ddu vdi cdc nguyén tac lém vide
khie nhaun.
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Hinh 1%.1 : Hinh tdch ddu.

) Kifu tdm chin dét hadng, by Kigu xofn,
©) Lim mét hing nude, 4) Rita hoi trong MH; 1ong.
b, Ol hod vl ; 2. Ulra hevi ra
3. Téim chén ; 4. Thim ddn hudng ;
5. T8m chan lwdng hoi ; 6. Khii dém ;
7. Enp xodn Tam mat bing mesc; 8. Binh giii miic 1dng
3, ﬁng chiy triv ; 10. Binh chira ;
11. Finh ageng,

Hinh 10.1a mé ta binh tich dfu sit dung apguyén the gidm toc do va thay 461 hudng
chuyén déng. Hicy sudt tich ddy cia thiét bi niy dat 40 dén 60%. Hoi ddu va nhtng bui
dfiu ridt nhd khong thé tich ra khoi dé‘mg hoti O binh téch ddu loai nay.

Hinh 10.1b mo t& binh lich dﬁu kiéu xodn. Hoi sau khi vio qua cira 1 s& chuyén
déng vong xoin 6c theo cde vach ddn hudng 4. Do tde dong coa lye 1y tim cde bui ddu
& khéi loong riéng i6n bi vang ra phia ngadi, cham vio thaoh binh hedc gidm e 28 9é
tang lai. Hoi ddi huéng di 1én phia trén ra khoi binh tich diu, Hiéu srit tich ddu idn
lén khi hoi chita dde dirge lam mdt bing nude (h.10.1¢) hoas duor riiz bang améniac
long (h.10.1d). Khi 46 hoi ddu s€ ngung 1w vi d0 nhét ting 1én, cdc bui diw gﬁp thanh
nhimg har dau 1dn vi & dang tich ra khodi hoi moi chat.
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Treng binh tich ddu Jam mdl bing nude (h-14.15), nuée lam mat di qua 6pg xodn 7.
Heui méi chdt chita ddu di qua 8ng néi 1 thay ddi hudng nhiéu 1dn qua t4m din huéng,
cusi cing qua ting dém & va ra khoi binh tich ddu bang cira 2. Ddu dwgc din (i lai
ciicte mdy nér nhd mot van phao hodc duge dra dén binh chia diu.

Trong binh tich d&u rira bing 16ng amgniac (h.10.{d), hoi chira ddu tir mdy nén vio
binh tdch diu qua cira | suc qua cdt 1éng cé chigu cao cf dinh. Léng dugc ddn dén binh
tich ddu tit binh ngung (holc binh chita). Xhi di qua cot 1dng, hoi duge lam mdt, tao
diéu kién thudn loi cho viéc 1ich ddu. Sau khi ra khéi long, hei di qua céc tdm chin co
hé tri cdc 16 nhd. Cée tAm nay cling ¢6 khi ndng tdch diu ra khoi hoi. Qua cira 2 hai
dugie diy vio bink rgung tu 1. Khdi lugng rigng ciia ddu 160 hon clla améniic 1ong do
da diu s& lang xudng ddy binh tich diu va ddu dwoe xd dinh k¥ ra khai binh tich ddu.
Do o6 ted lue trén dudng dng dio hoi nén dp sudt trong binh ngung tu v binh chia thdp
houn chit it so vdi dp sudt trong binh téch ddu. Bdi viy d€ duy o miic 1ng trong binh
tach ddu nguoi ta phai b tri mde 1ong cha binh ngung tu cao hon miie long cila binh
tich ddu khoang 1,5m. Mirc long duge duy ui bang van phao hodc binh chdy trin
{h10.1d). Trong trudmg hop nay, moi chit Long chay tir binh ogung 11 qua binh chiy
tran 8 rbi qua éng chay trin 9 vao binh ¢hira 10, Binh duy i mifc limg chdy trdn 8 co
dwdng éng cin bang Ap suil voi binh tdcl ddu theo kidu binh thong nhau. Do d6, mifc
léng clia binhk tich ddu ludn dugc duy tri biang mic long cha binh chay tran,

Binh tich diu xodn vh binh tich div Jam mil bing nwé: hode moi chét léng co khi
nang tich 95 dén 97% luong déu cudén theo hoi ra tir mdy nén.

Mghy nay, ngudi ta thudng si dung binh tdch ddu xoén cé ting dém. Khi nhiét do
ddu ddy Ién hon [40°C thi hei duoe Jam mét so bo xuling 80-90°C trude khi dwa vio
binh tich diu.

Trong thiét bi lanh diing moi chil freon, & ché dd lam viée tning binh va lén hon
0°C, khang cfn st dung binh rdch ddu vi ddu boi tron hod tan hoan toan vae méi chat
vi ciing tudn hodn voi mai chat. O chd do nhiét do thap, may lanh lam vige véi R22,
sall mAy nén nguwdi ta bs trf binh (dch ddu Iam mat bing nude vdi 6ng xoan cd vanh
hing diing.

Binh tach diu chem theo duimg kinb bich hedc dedng kinh ong a6t véi mdy nén d.
Purding kinh dng néi 4 duoc chon theo cong thie :
d= 302 o (10.1)
T
Trong 46 ;
m — Luu lugng hot, kgfs ;
v, — Thé tich riéng het nén phia ddu ddy may nén, m'/kg ;
m — Téc do hoi & ng ndi vao binh tdch diu, mfs ;
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Tdc db hui trong binh téch ddu phai nam trong khodog 0,7 dén [m/s, con trong dng
din den binh taich ddu tir 20 -- 25m/s dSi voi amoniac va 15+ 20my/s dai vdi fredn.

Xi diu ra khoi binh tich d4u trong ke théng lanh améniac 13 rdl nguy hidm vi dp
sudt trong binh rédl cao (Ap sudt trong binh tdch ddw tir 0,8 +1,8 MPa}, va din dén t8n
thit moi chat do dd nguin ta phii b tri binh chita d4u.

10.1.2, Rinh chira ddu

Binh chia din nhdm mye dich gom diu tit céc
binh Kich dfu vd hfiu diu cia todn bd he théng, giam
nguy hiém khi xa du va gidm tdn that méi chét khi
x4 ddu khoi hé thong lanh.

'I'ir binh tidch ddu va biu ddu cia cac thiét b khic,
diu duge xd v€ binh chita diu (h.1{.2). Binh chia ddu
co dudmg ong ndi voi dedng hil clia may nén. Khi mé
van ndi thong véi dwdng hil 3, ¢6 thé gidm 4p sudt
trong binh dén dp sudl khi quyén, dp sudr trong binh
duroe chi bdo bang dp k€ 2. Trede khi xa ddu o6 thé

suti néng diu d8 1am hoi NH; thodt ra hét. Khi x3 Ifinh 10.2 ; Binh chia ddu,
diu. dp sudt trong binh chi duge phep 1dn biom dp sudt 1 - Than binh; 2 - Apke;
khi quyén chit it, tdt ed cdc van khdc phai déng. 3 — Dudmg dng ndi
woit (iny hoit may nén ;
10.1.3. Cic loai binh chia 4 = Bulmg dau dén ;

3 - Pulmg x4 ddu ra npoai.

Dua vio muc dich sif dung ta c6 thé phan ra cée
loai binh chita caa dp, rodn hodn, thu hdi va du phang.

1) Bisd ciniw cao ddp

Binh chita cao dp duge bi tr] ngay sau binh ngung tu diing d& chifa 10ng maéi chit &
ap swil cao, gidi phéng bé mat trao déi nhigt ciia thigt hi ngung t, day 11 sy ¢4p long
lién tuc cho van tiét luu. Thudng né duge dit dudi binh ngung va dugc cdn bing dp sust
vidi binh ngung bang cic dubng 6ng cin bing hoi va long.

A 5
7o | JAVLEE I ° mﬂ 3
'\: I == = B
T ! i H
' i : :ig: IlII' S
. - o TI‘ .
S0 L) i 1y
& £ ‘]I .
: o e ' e ar
10 ok gl [iteroars

Hinl 10.3 : Binh chufa cao dp ndm npang NH;.

I = Mai chit long vike: : 2 — Binh tich khi khéng ngetng ; 3 — Duimg can bing hoi i 4 - Léng ra; 5 — Van an toln
6 — Miic ldng k¢ ; 7 - Ap ke & — V& dubmg hat ; ¥ — X khi qua oude 3 10— X déu; 11 = Tidt hwu ldng vio 2.
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Binh chifa cao #p nam ngang ding cho NH, (h.10.3) |3 mét binh hinh tru nim
ngang, ¢d 8ng ndi 1 va 4 cho moéi chat 1éng amoniac vae va ra. 6ng néi 3 4 noi dudbmg
¢an bang dp sult hoi vdi binh npung tu. Ngodi ra binh chita cén duge bd trf mic 16ng ké
6, 4p k€ 7, van an todn 5, van xa ddu 10, bé xa khi khong ngung 2. Binh chita cao 4p
g Tinh toan d€ lam vide vidi ap suslt [[BMPa.

Trang cac mdy lanh ohé lam viée vé mdi chdl fredn ngudi ta sir dung hinh chnta
nim ngang hoac thang dimg. '

Theo quy dinh vé an toan thi sdc chita ciia binh chifa cao ap phii dar 30% siic chifra
ciia toan bd hé théng bay hoi, (14t cd cdc 6 dan va thidt bi lam lanh khéng khi) d&i vdi
hé théng cip méi chit vir teén va dat 60% sife chita cia toan b6 hé théng bay hoi ddi vdi
hé chéng cdp mai ehat tie phia dudi.

Khi van hanh, mie 16ng & trang binh chifz cao 4p dat 509 thé tich ciia binh.

Stc chifa cita binh chida cao p tink todn theo cic cong thifc sau :

— P61 vai hé thang cip mbi chit tir trén :

3V
vﬁ:agﬁrﬂimz=ﬂjvm{ (10.2)
- Ddi vdi hé thdng cdp mai chil tir dudi :
Vg 2 06Vai 1 g 145Vpy (10.3)

*

Trong 46 Ve — thé tich ¢ia binh chita, m?

Vpu = Via + ¥ — dung tich hinhk hoe cha hé theing dan bay hoi, m’, 1A tong dung
tich cila cac t8 dan va cdc dan lanh khéng khi,
Dung tich cia t3 dan hodc dan lanh khéng khi
V=LV,
Trong d6: L : chifu dai 6ng trong (& dan hoac dan lanh khong khi, m.
V : dung tich ciia | mét dng, m’/m.
Dunyg Lich tink lodn dugke clia bink chia cao 4p dwge 18y 1¢6m 18n 20% nén cb hé s6 1,2,
2\ Bink chita tudn hoan

Binh chia tudn hoan dugke sit dung trong céc hé thong lanh amodnidc va fredn 16n, tufn
hian moi chél lanh trong cde thiét bi bay hoi cudng birc. Binh chiia tudn hoin duge lap dal
bén phia dp sudt thip va duge st dung rhu mot binh chita d€ bom tudn hoan méi chét long
lén cde dan lanh. Binh chita tudn hedn ¢ kidu dat nAm ngang vi dat thing ditng.

Binh chita tuin hodn ndm ngang céng duge 1ap dat gidng nhi binh chira cao p
nhung khong cé binh tich khi khéng ngung, ma c¢é thém &ng ndi véi bom long tuin
hodn. Binh chia tuin hodn nam ngang duge b tri k& hop vai binh téch long phia trén
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cén binh chifa tudn hoan ding khong ¢d binh tdch idng vi né 1am thém nhiém vu cha
binh tich ldng do cdch bé tri cdc dng vio vi ra.

Binh chifa tuin hoan phii chira digc todn bd méi chél 1éng cha cic 16 dan hojc din
lam lanh khong khi & nhigt 3o s6i d& cho va vdi diéu kign 4o chia 1éng trong hé théng
dat 20-30% d6i véi he thdng cdp Llang tr trén vk 60% 341 v&i he théng cip long tir durdi,
ddi veri dan lam lanh khoeng khi [a 50% dung tich cba dan.

Binh chita tdn hoan 1am vigc dudi p sust thip nan phii duge boc cdch nhidt.

3y Bink chia thu héi

Binh chifa thu héi dilng 4 chita méi chét 1ong tir ¢dc dan bay hoi khi phd bang bing
hei néng. Binh chia thu héi ciing nhe binh chira twén hoan, cé thé 13 binh hinh tru nim
ngang hoac thing ding.

Binh chifa thu hoi eén phii chita duge 16ng tir din bay hoi cha phong lanh 16n nhit
vdi hé s chifa d2n 80% vi ngudi ta chi Lign hanh phd bang cho timg phong khéng déng
thii.

4) Binh chira du phong

Binh chia dy phémg duoc sir dung rrong so dé Khong of bom va duge [ap dat dudi
binh ldich léng (binh chia hinh tru nim ngang} d€ chita moi chél 1ong iy cdc dan lanh
phun ra trong trudng hop phu tai nbiét tirg. Khi s dyng binh chida du phdng dat ding
thi qud trinh tich léng duge thye hién ngay phia trén cira bich chia dy phong.

Stte chira clia binh chita dy phong cé thé duge tinh theo cong thiic sau :
D41 vdi binh chita dy phong nam ngang :

Vo 20,35( Vg + Vig )
Dai vdi binh chia du phang thing ding

Vip Z0,45(Viy + Vig. )

() ch€ do lam vige binh thubng ;
Binh chia cav dp chia 50% dung tich ;
Binh chifa tudn hodn chia 30% dung t{zh ;

Con binh chita thu héi va bink chita dir phdng d€ tréng. TAl ca cae binh chita déu
cdn €6 van an toan. &p k€ hodc chan khong k&, mide [dng k& va cdc van chin.

10.1.4. Binh tich ling / hinh tich long

Binh tdch ldng (Liguid Separator) duge st dung trong may lanh aménidc. N6 cé
nhi¢m vu ldch moi chdl 1ong khoi hoi hit v& mdy nén, dim bio hoi hit vé€ may nén &
trang Lhii bin hod khé, trinh nguy co giy va 44p thuy lyc & médy nén. Hinh tdch léng cd
thé 13 binh Hinh tru ndm ngang nhung thutmg 12 kiéu hinh try dat dimg (h.10.4a).
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Binh rdeh 1éng lam vidge theo nguyén tie gidm (8c 4o va thay ddi hudng chuyén
dong cla ddng hoi {16 d§ gidm dén 0,5m/s). Do tdc do giam d6ng thii vdi ddi huong
cua déng hoi nén giot long va bui [ong bi tich ra, roi xudng diy binh, chi c¢6 hoi kho
di v& midy nén. Binh tdch 16ng cé bd (rf bo diGu chinh va chi bdo ric 1éng trong thifl
bi. Khi mifc 1éng dang 1&8n dén vi tri nguy hiém, thi¢t bi w déng s& cho miy nén
ngimp hear dong dé trdnh nguy co va dap thuy luc do hit phai 16ng. Ngudi ta chon
hinh tdch lang thea dudmg kinh ¢ng hidt mdy nén. Tde d¢ doéng hui tronp dudng hdr
I8 +20mys doi vdi amoniiac v 10+ 15 myfs 461 vai fredn.

Trong cdc mdy lanh fredn cd trung va nho ngudi ta hay sir dung binh tich long
(accumulator) (hinh 10.4b) dac biét trong mdy lanh xa bang bang hoi néng. Khi dan
hay hot qud tdi hedic khi x4 hing, 1éng va ddu ra tir dan bay hoi duge tich lai trang binh
vh dhrge 18 e tir i qua 16 nhd 3 v miy nén.

g B

Hinh 1.da : Binh wich léng. Hinh 140.4b : Mot dang binh tich 1éng.
1,4 = £38u ndi moe 1éng ke': 2 = Tloi &m vio , i — Hoi dm vE 1l dan bay hoi . 2 = I1oi v& miy nén ;
3- ApkE; 5 - Duimy can biing hui 3 — LA 1t un 1omg via ddu vE mdy nén ; 4 = Vo binh.

& = Hoi v mdy nén .7 ~ Ti van ti#? lun den
£ — Long vé dian bay hoi.

10.1.5. Binh trung gian

Binh trung gian diurge sit dung trong mdy lanh hai hodc nhiu cap. Binh trung gian
diong d& lam mAt trung gisn hoi moi chat sau cap nén 4p thip va dé qua lanh 1éng mei
chat trde khi vio van UET luu bang cach bay hoi mot phan méi chfl 16ng dudi dp suat
rung gian. Ngoai nhiém vy di néu, binh trung gian cing déng vai trd binh tich lang
bio diam hoi hdl vé miy nén cfp ¢ao 13 hoi bao hoi khéd rmuémg hop lam mél trung gian
hoan toan.

Ngay nay, trong mdy lanh améniac 2 cip nén nguffii ta < dung réng rii binh trung
gian b dng xodn (k. 10.9).
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Hinh 1&.5 : Bioh trung giae cd dng xodn,
1 — Bt hoi vé mdy nén ean 4p

2 — Yun an tedin ;

¥ — Hoj trmiy nén ha dp;

4 = dng gt luu ;

< - Apké:

6, & - Buimg cin béing boi vi long |

7 — Chan dén ;

9 — Xi long NH, .

8 10, 11 — Léng qud lanh & Sng xoan vio vi1a
12 — X diu

17 - Mirc long k€.

LN P

12 W

1 - X -1

\
b

Pai b6 phian méi chat 14ng ra khai thi€t bi ngung tu s& theo ddu dng ndi 13 di vac
8ng xoin d€ duge lam qud lanh xuﬁng gin d&n nhist 48 trung gian. Nhiét dé mai chat
1ong sau khi ra khdi éng xoén cao hon nhidt dé trung gian tir 3+47C. Nhiét d¢ trung
gian 12 nhiét 48 s&i ¢ha moi chat dindi 4p suat trung gian trong binh trung gian. Sau khi
ra khdi dng xodn, moi char long qua lanh duge da vio van tiét .

Mot phdn i6ng moi chit sau khi ra khoi thigt bi ngung tw khang di vio 8ng xo4n ma
qua van Hiér luu xudng dp sudl trung pian roi di vio bioh trung gian theo &ng néi 5 va 1.
Ong 1 ciing dong thi 1a 6ng din hoi nén uir cdp nén dp thip 1én &p sudl trung gian va
binh trung gian. Iloi nén qué nhiét phai di xudng dudi mic long. Khi di qua 1dng mbdi
chit long sai, hoi qué nhidt s2 duge 1Am mdt d&n nhist 4o béo hod. Khi di qua cic 14m
chiin 11, hai 4m cé mang thee bui ldng s& duge 1am khé. Céc hat bui 16ng sé duge tdch
ra khoi dong hoi rai tedf Tl phia dudi. Hei baa hoa khé chuyén dang 1&n trén va di qua
dng ndl 2 dé dén may néa dp cao. Mirc amdnidc 1dng trong biah trung gian duge duy tri
nhdr vam ti€t Iwu kidu phao va duye kiém tra bing mic Idug k& dat ur xa 10 va 12, Pé
ndi mach thiét bi diéu khién va bdo hiéu tu d9ng co thé sir dung dng ndi 3 v 4. Day 14
ang ndi dudmg cAn blng hai v 1éng vdi van phao tiét luu. Phia trén cia binb trung gian
-zhn duge trang bj vanr an todn, 8ng ndi cho dp k&, Phia dudi cla binh trung gian ngudi
la bi§ tri cifa 6 d€ xa long NH, vi van 7 dé xa déu,
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U'v diém cha binh trung gian ¢ dng xofin 13 déu & miy nén cip thap khéng di vio
tyen long dé€ vao thidt bi bay hai, tgo 16p bin rén bé mit thiét bi bay hoi phia moi
chdl. Ngudi ta chon binh trung gian theo dwing kinh dng hit cGa mdy nén cép cao.

Hinh 10.6 gi&i thigu binh trung gian khong cé 6ng xoin, qud lanh 1éng hodn toan.

15
2 th:-l— _"] Hinh I, § ; Binh trung gian khong ¢é 8ng xodn.

A L““B 2 = Hai NH,, vio mdy nén can dp ;

1
41t 3, 4 = Pudmp cin bing hei v3 1ong ;
- " 5 - Long NH, tigt luu vio |
| El - x?" N.Ei:i :.

- il T - Xa déu ; .
8- Ld can bdng ;
g - ;ip k&

& v

=10
1) = Mhfc [ong k&'
b+ . 11 = Chi thi tif %a ciia mie lng ke.
. HE—

10.1.6. Thiét bi qui lanh long

+ 33 1 = 1lai NLL, vho ;

Thi€t bi qud lanh Iéng duge sit dung ¢€ 1am qud lanh 16ng amodniac xudng thip hon
nhiét & ngung tu tnide khi duwa vao van 1i€t luu, Thigt bi qud ianh léng két céu thee
dang traw déi nhiét 6ng 16ng, nguge dong (h. 10.71.

R _ _‘__;__;_._ ——= _]__\ :
ROL _ JIEE*
J-uj' - T It r o
f NH,

Hinh 10.7 : Thict hi qud lanh lang nguoe ddng.

ﬁng ngoii ¢é duéng kinh 57 x 3mm va ong trong & = 38 = 3. 5mm. Céc éng ngoai
dugic ndi 11€p vdi nhau bing cde dnp ndi con vdc dng trong duge ndi ti€p bang cdc doan
ong cong. Moi chat léng di vie khong gian gida 2 8ng tir phia trén, 140 luot qua cdc
¢ng chay xudng phia dudi con ninde lam mil di tir phia dwdi nguoe dong i8n phia trén,
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Nude chuyén Jong trong dng nho. Thiél bi qud lanh ¢6 thé chi ¢6 mdt don nguyén
nhumg ciing od thé ¢6 hai hoac nhiéu don nguyen ghép song song lai v3i nhau bang céc
oug ghip cho méi chat 1ong améniac va cho nude.

Muc dich cia viec 1am qui lanh léng amonidc trude van ti€t luu nhim lam ting
nang suit lanh ndt chung cda hé théng lanh.

Démg nhiét trong thidt bi qud lanh long duoe xdc dinh theo cong thic :
Qq|=mr{h3-—-h3) {1(]4}

lrong d6 : m, — Luu lugng moi chat léng qua thiee bi, kefs ;
hy va hy- — LA entanpy ciia moi chit 16ng khi vae va khi ra khoi thi€l b kl/kg.
Ngudi ta chon thist bi qué lanh theo dign tich trao ddi nhiét cdn thigt F,. me, xdc

dinh theo cong thae

qu
K

{10.5)
tql

trang do : ky, — Hé sa truyén nhiét ; k) = 600 + 700 WimK);

Aty — Higu nhiér d& trung binh logarit gifta mé1 chat va nurée.

10.1.7. Thiét bi hoi nhiét

Thigt bj héi nhiét sif dung trong cac mdy lanh frean. Hinh 13.8 mo ta thiél bi hoi
nhiét thang dung cho may lanh fredn o tung.

wiot chdt 16ng di vao theo 6ng ndi 1, chuyén dong phia trong dng xoin theo 8ng néi 2.
Hai fredn lanb 1y thidt b bay hoi ra di vao thiét bj héi nhigi theo clra 3 va ra theo cira 4,
Hure hién trao d80 nhigt nguoe ddng vl ndi chét 1ong trong Gng xodn. Dé tang cubng
tran déi nhiét, trén Sng xodn ¢on b tri cdnh tan nhidt,

AN W AT W, *mwmmﬂ\?_i
X g P’.ﬂtﬁl‘i‘i\m ilﬁ -z'f
S Vo i P

a'l i'ﬂ“i'ﬁf':mm )

Lﬁng aua Ianh

Hinh 10,8 : Thi&l hi hdi ohid
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Cto c6& qué trinh trao ddi nhigt, long ¢ nhiet 40 ngumg 1u 58 duge 1am qué lanh va
hot ca ohiét d¢ bay hoi s& duge 12m qua nhiét trede khi vE may nén. Hit hoi qué nhiet,
ning suat khoi lwgng clia mdy nén cé gidm do v rang {v — thé t{ch riéng, m*/kg), nhing
dé by lai, nang sudt lanh rigng ting déng k€ do 16ng moi ¢hit dugc gqua lanh trude khi
vi0 tiét luu. Qua tinh todn td] wu, nang sudt lanh va ch& A& lam vide cha may tot hon khi
sit dyny thidl bi héi nhist {xém phdn 5.2.4.).

Déng nhigt thiét bj héi nhiét c6 thd xéc dinh bing céng thifc :

Qun =m(h; —h-}=m{bz —hy), (10.6}
trong do Q= Dong nhiét trong thidt bj hdi nhigs, W ;

by, hy — Entanpy cia hoi vao vi ra khoi thidt bi héi nhier ; m — Luu leang mdi chét

tudn hodn trong hé théng, kg/s ; hy, hy  Entanpy cla long vio vi ra khoi thiél b héi
rihiét, He s8 truyén nhigt k cia thiét bi héi nhiét nam treng khoang 120 + 1R0W/(m” K).

H.1.8, Binh tach khi khong ngung

Cing tudn hodn véi mai chit lanh trong Hé théng lanh ¢b khéng khi va cic loai khl
khéng ngung. '
~ Thanh phin chit y&u cia khi khong ngung trong hé thing vin 13 khong khi. Khang
khi lot vae hé thdng do nhiéu nguyén nhan khic nhau nhue khi n&n hanh sta chita hé
thong, khi huit chan khdag hé thang, dé chin khong chua dam bac yeu ciu, khi he théng
lam vide & ché do chan khéng vi nhiét 4O soi rét thap, khi nap mdi chat vi nap dédu, do
phan hay moi chat...

Trong thi€t bi ngumg tu, khéng khi tao thanh cdc 16p bac quanh bé mat trac déi
nhiét lam tang iy nhiét ngung 1y lam x8u qud (rinh trao d6i nhiét khi ngung, 13m tang
ap sudl ngung tu, 1am ting ning lugng dién tidu 18n cho mdy nén va lam giam nang suat
lanh cia miy.

Mady lanh aménidc thiimg doge x4 dinh ky khi khong ngung. Phdi x& khong khi qua
van Xd khi vio binh nrde. Bot khong khi 5& ndi 1én mat nudc. Amoniic 1dn vdi khéng
khi 88 dugc nude hap thu. Mudn x& khi, ngudi ta thue hién nhu sau : Diu tién phii
ngimg mdy nén nhung vin tigp we lam mat binh ngung 3 4€n 4 gid sau dé mdél m& van
sa khong khi, vi khi d¢ dai b phan aménige di ngung ty, khéng khi ngung cd 13n modt
it amdniac duoe xi ra ngodi. Tuy nhidn x4 khong khi theo phuong phip nay gdy tdn that
amdniic nhiéu, nhat 1a khi mé van x4 qué lau, .

Ngudi ta da thidt k& nhiéu loai binh tich khi khéng ngung khic nhau, c6 thé x4 khi

“dinh k¥ hodc lién tuc, khong cdn ngimy may nén, tén 1hat amonidc rat nhd.
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Hai NHy w6 may ngn 100G KT

g 12 4.5 Tty

-
3 == e

£ tkhing khi + Hoi WHy

Hinh 10,9 ; Binh tdeh khi khing ngung.

I - Vabinh: 2 — Oug 16ng, o6 nhigl o soi i

3 - NIi, va khéng ki Khbng npumg vio 4 — NH; léng chay v Hinh chits .
S-MAkhi: 6 — Chiu nude ;

T Vaniiér g K = Uoi NH, vé dubng bt aedy udén

@ — Binh chia eae ap.

Hinh 10.9 gidi thiéu mét kidu binh tich khi khéng ngung vit don pidn va cling duge

st dung rdnyg rai trong cdc hé thing lanh,

~ Bioh tich khi khang ngung nay thyc 1€ 1a mét hinh tran d8i nhiét kigu dng 18ng 1ip
dul trén binh chifa cao dp. Khong gian gilfta 2 éng dugce néi voi binh chira cac dp, mot
ddu ndi vdi khoang hoi v ddu kia ndi v6i kheang 1dng. MOt ddu 8ng trong duoc ndi véi
van 118t liru 7. Van (i€t lru 7 nhan NH, 1ong tit binh chda cae 4p, tigt luu xudng dp sudl
561 pp. nhir v@y phia trong Sng nhd, moi chat 1ong $0i & nhist 4o 1, Khemg khi ca lan
hen amidnidc 1ir binh chifa cae dp theo 6ng ndi 3 di vao khoeang khéng gian giita 2 &ng,
sap bé mat lanh cé nhigl ¢ 1, cia dng trong, aménifc s nging lu lai, theo 6ng 4 chay
trey vé binh cao dp. Khéng khi (can 1dn rdl it amonidc) theo dirng 5 x4 ra ngoai. DE dé
phiéng con NHy (dn trang khong khf ra thee dutmg 3 ngudi ta cho bot khi di gua hinh
nudc d€ nude hilp thy nét luong N, con lai.

Qui (rinh tdch khi nhu di mo 14 cfin phai thao tde biing tay vk sau nhitng khoing
thin gian nhat dinh. )

Qua trinh tdch khi cé thé tign hianh hodn 1oan wr déng vdi binh tick khi AB. 4 cla
Ngza (h.10.10]. : '

Binh tich kbi khong ngung AB.4 e tao vir mét binh hai v6 hinh try ding 4 vh 12
vé6i mat hé théng Ong xodan 6 va 5 4€ lam lanh hdn hop hol améniac v khi khang
ngimg. Binh duge trang bi mot hé thdng didu clinh e dong dé xa kh{ kheng ngimg nhu
cac van phao, cic van chin, clapé mang...

Khong gian clia vo trong 4 chita moi chdl améniac 16ng s6i 6 dp sudt bay hoi nén cé
nhi¢l d¢ bay hei. Léng duge cfp tlr sau tram Ligt luvu qua van phao 3 vi dng ndi 7.Van
phao 3 ¢6 nhigm vy gilt mife léng khong déi trong binh 4. Hoi tao ta trong binh duge
huit v& mdy nén qua ting ndi 18, Vi binh ¢d nhiét do¢ thip nen duae bos cach nhidt.
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Hén hop khi khang ngung vh hoi amdniac cé dp sudt ngung ty tir binh ngung hode
binh chita qua van chan 17 vio 8ng xoan 6 (duimyg nét lién) yua Jdy binh, di lén phia
trén trang khong gian giita 2 vo rdi vaa dng xoan 5 (dudmg nét diit)., 1&n phia dinh binh,
theo 6ng ndi ra clapé 15. Gap bé mat lanh cla dng xoén vi mat trong cua khong gian
gifta hai ¥a, toan bd hui améniae ddn ddn ngung o lal va chay xudng ddy binh, theo
dudmg néi ra van phao 10 odi chay vé& ba gom clla tram tist luu hodc vé binh chira qua
dne ndi 9. Khi khong ngung sach aménizc theo &ng néi ra clapé 15, van chin 16 va
dircic x4 vao chiu nude qua clapd mang 1. )

Vi Faimg hat

i "’w""'w, Tit ram
| ; ; tidl fu Pg
: 4 p—
¢ g 3
I N
o
1]
3
14 - LE : 8
13 - 3 :
Jr N :
JI :
n_ | :
L
S 7
1

9. o
Tirtram
BEE IR P,

Hioh 10.10 : Bich tdch khi 1 dong AB.4,

1 = Clagt muding ; 2 — Dubing xd khi !
3 — Vun phao ha dp 4 — ¥a trong, ,
5 - ﬁng xodn x4 khi ; & - ﬁng xodn lan lanh ;
7 — Pugmg din ldng vio hinh ; & — Clupd pie;
@ — Budmg il v tram LiE o 1) — Yen phao coan dp .
phia cao dp . = 5ng thdi x4
12 = ¥ ngod ; 13 - Thetmg ndi ;
14 — Cin tac ddng : 15 — Clapa x3 khi;
1& - Vun xi khi ; ' L7 — Yan chan ;
{8 — Putmg néfi v ing bl ; 9 — Céich nhict.

Nguyén lic hoat dong Ly dong nhu sau

Khi 6 nhiéu khi khong ngimg trong thig bi, d4p suit (rong Ong xodn va trong khing
gian gitta hal vd tang 18n gin bing dp sust npung t trong binh ngung.
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Do tic dong clia p suflt, mic long trong binh hai v ha xudng chng vdi van phav
L0. Thanh 14 gin véi co cau van di chuyén xuéng phia dudi, gidm 4p lic 1&n clapa 15
vi cling vdi tie dinp cha 10 Ko, clap® 15 md ra cho khi khéng ngung thodt ra ngoi qua
van chin 16 va clapé ming 1. '

Phia d4i dién cia clapé mang 1 n&i 1ién vdi durdng hat. Chi khi trong binh dat ducc
Ap sudl 506§ yeu cdu thi 16 xo mdi duge ndi 1ong 3 gifin mang xi khi.

Sau khi xd khi, p suat trong hé thng gidm xudng thip han 4p sudt ngimg . Long
¢d dp sudt ngung ty cao hon s@ vae theo dudmg 9, tic ddng oang phao v cin 14 len,
déng clapé 13, déng thdi clapé mang 1 dich chuyfn mang vé phia trdi ngimg thai khi.

Trong nhitng thi€l bi lanh c6 ndng suir 1én, 1am viée vi moi chit freén, khi khong
ngung Jduge xa ra khdi hé thing qua thi€l bi tich khi. Tuy nhign hén hap khéng khi va
hoi fredn 18y Ta tir thiét bi ngung tu phdi duge nén bd sung 1én 4p suft cao <6 thé dat tdi
bén vi & dp sudt cing cao, khang khi cing dé& tich ra khdi freon. D nén hén hop hoi
freon v khong khi ngudi ta sit dung mady nén dac bigt e kich thude nhd (thé 1ich quét
pitténg khodng | d&n 2m/h).

Trong méy lanh freén nhd khdng ¢ thiét bj xa khi khéng ngung. khi hé théing.

11,1.9. Phin loc vi phin 58y

Trong qua trinh ché tao, lAp rdp, sita chifa vA vAn hanh thiét bi lanh, di 18t cdn than
viin ¢é can bdn nhu dat, cat, gi si1, vdy han, xi, mudi... lot vdo he thdng lanh. N 6 thé
tdn tai trang h¢ thing do chua vé sinh, lam sach déy di ho#c qua dudnmg nap diu, nap
ndi chl, ngodi ra cAn bin cling ¢6 thé 1a0 thanh trong hé th&ng phan huy ddu bai tron,
méi chat hode do cdc chi List may nén bi mai mon, do han gi phia trong hé théng. bé
dam bie hé théng lanh 1am viée an todn ¢6 do tin cdy cao, khéng bhi true triic, cin phai
£6 phin loc can bin trong hé théng. Cin bin trong he thdng lanh ¢6 thé lim tac 6ng din
nhét 14 1ac van ti€t luu, 1am cho cdc chi tiél chuyén d9ng cla miy nén mau mdn va dé
Bay su cd.

D¢ loai trir can bin eo hge khi méy lanh hoat dong ngudi ta bé tri phin loc cin bén
trén dudmg hesi vh dudng 1ong ciia he thﬁnél:_mh. )

Phin loc dwéng hai c0a heé thong lanh (h.10.11). Puge b i trén daimg Gng hit
tude mdy nén hoac Mip dat tién bd gom phia hit va ciing cé thé dwoc 14p dat ngay trén
vd miy & duitng din hoi vao xi lanh. Phin loc dudmg hiit bae v& cho bé mél xi lanh médy
nén va cée clapé khdi bi hu hdng va bi xude khi hit phai cdc cdn bdn rn.
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_I=I

(linh LT - Pren b daeg bes
| o= This | 3 = Lk, ] - Kigp.

Phitt lpe dubmg bimt pdm od v hink thy | trong 38 < b 1l todd bpe 2 vl khung gid.
Ky dom pide 1 mdt Seg thdp ob khoan nhido W thang koi. Nip 3 ding o thio o3
chat k¥,

Trong phin loc, ludag heri phdl thay d8 hindng, didu 35 1o dido kign thudn kg cho
wibc khir ciim bidn khdi lafing hai

IMhin Jge dhabmg Soeg (b, 10.12) duge b8 trf trén dubmp 1ong phis trede van e b vi
pehilag thill b ng ddn g kKhde JF &2 phdng 1 hin,

Mink BILEZ ¢ P lg dhatmg Mng.
1~ This , 7 ~Laxh ; 3 -2k

Co 190 ciia né cing glin gidng mhy phin Tge dudmg bos 18 wd 1, ki ige 2, thusg
fude, dubng lGng vho v ra, ndp 3. Ngodi re phin cin of van 1l diks phis dinks,

Mgubi ta sir dung i thip cho NH, cdn Yodi ding hose déng thaw min hode vbi
armiamg, len, du. nl vi ci da min ch fress.
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Wgoi wap ehill co Bioe, troaf b thiag lanh ofn of ol tap chil khdc nhet dm (rodc),
cdc hod chr tso ra troog qui trish vin kieth nhe céc koai axit 4 min, D4y |15 nhimg ap
chdl cd dnh lnmg ik wfe dfn qud trinh [Ben vide cha mdy lanh nén phil laad inlr didu
e, mhil 18 46 v fredm, che mad chal lenh khing bob tan make, Vi made ding hang & U°C
mdm ki b isbing laum vido & nhige 49 dund| 0°C masic by dag blag Lhm the van 1888 lan,

Phin sy sib deng nhimg chilt hip thy rin {xem chromg 12)

Hink 10 13 mo td kel o mot phin sfy ding cheo mdl chili fredn.

#ir
I
|
-

Wik BOLLD £ Pt sy
b= Sl s sl 2 3 - Lah | 3= Khutrg luih ;4 = L an: 3 = Mip

Kir chu cha phin sy cling gdn gidng nhe phan loc, of wh hinh iy, duimg vio v
tutwiyy v cho mbi chl Gng, nip 4 of thE thio vl (hay the ¢l hilt §em. Kii vbo vh m
ki ghin wdly, im0k chil phii i qua hal | buih loc 3 det bdng Ay thép imimg kim, mit
bonth €1,4 5 O 4 v & gidta L moi bp vii hodc nf, da. Ong dumg bt hilp iy 1 vl phin
fpe BB erong khung fodi 3 vl doge 16 xo &p chle v plsla duimg vio clia mia chal lbng.

(LALLM T

Tromg hé ikfing lanh, 48 tudn hobn donmg dich nudc medi kade suds nguis ia o
dung b Ly tm. Trong nhimg ke thiing Lenk o8 liw, bows By B cllag duve w disig 42
tehn bhodn andng e mol chil limg amdeibe tong hit thang bay b,

Bom by tim cha sude v nede medl idmg 3 mdt ofp vl yéu cdu & chinh kp
kistng cao. Ching duge cfu tao pdoi thin bom bing gang 4 inh clinh gual. D hiy
néil via tam bdah ciwh qual theo dilmg thm, duimg diy vudng gic wil nd nlumg Gép
ey v el apegt, Bdinh cink gast duec mayén doeg 1 dgng oo qua true thép. B gia
kin kboang o, (nge of dém kin. Khi bdnk cinb guat yasy, Wdng trong than bom dege
ethe cdnb quat cutn AL Nib lye 1y thm, ong duge &y vie dag diy. O doan dag ra, chi
Weag giim thc 30 nhimg &4 chénk dp vin ddem béo cha léng huu thaag mong he tiing.
Ciing v qad trinh ddy chil ldag, |h qui wrinh it [bog theo dotmg Sng his do chin
klidng tao rm tromg thim bhowi & philin chin cla cinh quat. Nisb vy note holc nmic muii
dunge chinyén dgag lida e b didmg bt sang deimg ddy.

Tuy theo ylu cds &b chénk dp, ageii @ of (h§ thift kf bom ly thm 2, 3 hode nhide
cdp d€ dip dng cho che b edu neln hobn Mg 0F 18 hoje 1B cais



10.1.11. Quat

Trong ky thuat Janh, ngudi ta st dung chdl yfu quat hudng true vi guat ly tam g€
tudn hoan khéng khi treng budng lanh, cho ¢dc dan 1am lanh khong khi, cho miy diéu
hod nhigr do, cho cde din ngung 13m mdt bang khong khi hoic cac thiet bi ngung tu bay
hoi hodc thap lam mat nudc.

Hinh 14,14 : {Quat hudng truc
| — Ciinh quar ; 2 = Hop gid; 3 = Bdng co.

Cac bd phin cha yéu cla quat hwéng truc (h.10.14) 1a hop gié 2 hay cdn goi la vo
quat, cinh quat 1 va dong co ditn 3. Tuy theo hudng gié théi ty ding trude ra ddng sau
hay tlr sau ra trude mi ngudi ta bd tri hop gid phit hop, Nhigu guat khong b hop gid.
Dé giam tiéng 6n cho quat, npudi ta cu tao canh o dién tich én. Quat hudng truc
théng cé tit 3 canh e 1én. Co nhimg quat cong sudt 1én, dén hang chye cinh, Ning suft
quat ti¥ 0,03 + 1,5m> /s ; ¢4t dp dén S00Pa.

Quat ly tim bao gém hép gié 2 céd cdu tao
dic biet (h, 10.15}. Pong co 4 vi gudng 6. Khi

b8, ) 31 ) gudng quay nhd lyc Ly tam, gid bi ddy ra phia

3 N } Py cira thdi tidp tuyén véi cinh gudng. Dong khéng
'k K E—} ' khi duyc hil vio do chan khéng tao ra & 14m
-\_.‘_fj, } _L -1 gudng. Quat ly tam thép dp cd cot 4p dén 1kPa,
i trung binh cé cot Ap tiy 1 dén 3kPa va quat ly tam

. can 4p cd oot Ap d€n hon IkPa.
Hink 10.1% @ Quat 1y tim, . T .
I = Midng bt - 2 — Hop qual Kich thudc va néng suét clha quat duge xdc
3. Miuf:ngthﬁ':‘; 4 - Ding m'};' dinh theo duéng kinh gudng. Cic d‘ai lugmg qt;an
S - Chtn € 6 — Guéng. rong dé chon quat 14 nang sudt thé tich Vim'/s}
vi hidu 4p sufit H(Pa).

10.2. PUNG CU CUA HE THONG LANH

10.2.1. Van kho4d, van chiin

Cdu tao cda van khod, van chin phu thude chi y&u vio chife ning, cong dung ciia
van, kich ¢& van va déng chdy qua van. Thea hudng cla dong chdy o6 thé phin ra van
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thdng dang v van gbc, theo mdi chélt cb thé phan ra van NI, hodc van frean, van 1ong
hoac van hai,thee chic nang: Van chan, van khod hode van ddu hit ddu ddy.

Hinh 10.16 a, b gi&i thi¢u van thing ddng v van géc diing cho méi chit NH,, hinh
I0.16c pidi thigu van gée fredn cé mang chin ¢d thé gitk hoan todr kin khoang mai
chat. Sy dich chuyén cda kim van 2 duge ruyén gidn 1i€p qua mang 4. Hinh 10.164d gidi

- .

& i

5 - Chin dem; & —True ; 7 - Tay quay,

!

- T

——
.

""-\.._\_-_\_HE

W

7

RSN

Hinh 10,16 ; Van chin, van khod.

. a, b) Van NHy Uidng v géu
| ~Than | 2 =% ;. 3 — Tdm van, kitn van ; 4 — Bin kin ;

) Van gde Fredn oo ming chin :
3 -Léxo;4—Ming . 5 - Chén dém ;6 — Tay quay ; 7 - Truc,
d) Van dich vu [dp ddu ddy i ddu hit miy nén,
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thiéu van dich vy 14p & ddu hidt va ddu ddy mdy nén frean. Clta bén trdi dugc ép chat 1én
thin mdy nén bing buldng, clta % ding 4& n&i cdc tin hidu &p suft cho ro-le dp sudt,
dong hd chi thi, van didu chinh nude binh ngimg... con ddu 9 néi vai din bay hoi hodc
ngung tu. Kim van 2 & vj trf thip nhét van déng diéng modi chil, tuy nhién khoang may
nén vin thong v cic duding tin hiéu. Kim van & gita, 1t ca cdc ngd théng véi nhao va
khi kim & vi trf cao nhat thi cde van ding dé lam cde dich vu nhw nap ga, nap déu, hiit
chéin kheng, do 4p sudt hoi va ngung w, do 4p sudl chén khing khi it chén khong nén
gon L van dich vy, '

Thén vha vdc loal van c6 thé bang gang dic hoac déng dic. Than van cling 6 thé
duwe tien hoac han. Dém kin 4 thuimg 14 c4c véng cae su tdng hgp hoac phi kim loai.
Cu cdu chén dem 5 diing d€ chén chat d&m kin vio khe giita than van v3 tryc van dé bil
kin khong cho mai chat ré ri qua truc van khi true van chuyén dong 18n xudng. Ren 0é
dich chuyen truc 1&n xudéng 14 ren hinh thang phii. Khi guay theo chiu kim dbng hé
van déng, v& nguyén the, ¢€ 4 td ri mdi chit qua 4&m truc, phia dém truc bao gid cing
14 phia 4p suft thip khi déng van.

10.2.2. Van tiét luu diéu chinh bang tay

Van tiér i didu chinh biing tay cfing ¢& k&t e treng tir nhir van chan. Diém khic
co ban cha van tigt leu so véi van chiin & két céu tam van (h. 10,17,

mal
L;g ' )

L '
§— |
-8 . |

; Hinh 8,17 : Van 1i¢1 Lo tay.

10 1 ~ Clra vio ; 2 — Clra s ;
3D van, 4 — Kim van ;
8=Thinwvan; &—Bimkin,

:: | _ & 7-Tayguay, ®-—Tmuc:
G- Chén dam ;!0 — Than mg.
1; ' 2
5 3 4

Tdm van 3. dang hinb try kéo dai ¢ xé rinh, 48 khi truc van kéo t4m van lén
xudng, rift dign 1€t lew mis chit eo6 thé thay déi dé dang vA.chinh xdc. Tam van 3 duge
£An vao trye van 8 sao cho khi true van quay, t8m van chi chuyé&n déng l&n xudng ma
khéng cdn xoay theo. Trye van 8 ¢6 the chuyén déng 1én xudng trong than van 5 nhi
khdp fen gilta 2 chi GEL. Ren & day min hon so vé ren van chin phim digu chinh chinh
xav hun khodng 1én xudng v qua dd 14 che 46 6t i,
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Trong cdc thigt bi lanh tu dong ngudi ta s dung van 1ié lua ty dgng {xem phin
thi€t bi ly dong). Trong ede mdy lanh sir dung mdy nén kin, thudmg diing dng mao thay
cho van tigt Luw. )

1i6,2.3. Yan mot chién va van an toan
13 Van mor chidu

_ Van mdt chidu {cén goi la clapt mét chiéu) chi cho ddng chay di thec mat huwéng
(h 10,18 va h10.19).

Il 2
".\\ 1

1
‘/[i# m R
w— — —t
i)

3
Iink 19,14 : Vo ot chitu hinh céc. Hinh 10.1% ; Van méi chidu hinh ofin.

Van mot chidu dudge [ap dat trén dwing ddy gita mdy nén va thiét bi ngung w, cé
nhigm vy ngan khong cho dong mi chat tir thigt bj ngung m chdy trd lai mdy nén lrong
truimg hop dimg mdy nén, sira chifa mdy nén hogc khi may nén bi sur cé.

Khi mdy nén heat dong. hidu dp suit dupe lao ra gida hai clra vao va ra coa van mét
chiéu. Khi 4p sult cira vio 16n hon 4p sudt clta ra mat chiit van s& by dong mé cho déng
hai di d€n thigt bi ngung tu. Tredmg hop nguye lai, khi dimg mdy nén hedc khi mdy nén
bi s of, dp sufl phia ca vic gidm xufng van mat chidv 88 wr dong ddng lai ngin
khéng cho déng hoi chay «rdf v mdy nén.

2y Ve wn toan

Van an toan chi khdc van mot chidu & chd hidu dp sult & ddu vio va din ra phai dat
nhimg tri s& nhit dinh thi van mdi md. Van an toin duoc be tri & nhiing thiét bi cé dp
sudt cao vi chia nhidu mai chat long nhu thi€l bi ngung 1y, binh chia... N6 ding € dé
phang truisng hop khi 4p sufit vuot qui mie quy dinh. Khij p suft trong midt thi€t b nao
dd vugt qué mife quy dinh thi van zn todn sé md ra d& xd moi chét vé thi&t bi ¢6 dp suat
thip hode xa true (Ep vae khang khi. D& vai mai chét R12, 4p sudl cho phép phia ddu
day 1a 1,R5MPa, dirdmg hit 13 1,15MPa ; d6i véi R22 tuong duemg 12 1,8 MPa va 1,2MPa.
Npuriti 11 phii digu chinh van an toén sao cho chiing mé d& xd moi chit khi dp sufit vuot
khdt nhimg gidi han dd néu {(xem h.4.22).

10,24, Ap ké

Ap ke dung dé do 4p sufl cia moi vhil trong dudmg Sng va thiél bi, dp k& duoe 1ip
trén dudmg hit, duing ddy clia may nén, 1rén cde binh ngung, binh chita, v.v... Trén mit
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ap k& cd thang chia ghi gid tri dp
suil. Cdc dp k& chuyén ding
trong hé thdng lanh cdn cé cdc
thang chia nhidt 4& sdi bio hoa
tuong dng cla md chit lanh
duaoc sur dung. '
Loai 4p k& kién 8ng dan héi
14 loai hay gip nhat trong thye &,
Hirth 10.20 mé ta nguyén 1y lam
vigc cla 4p k€ kidu ndy. Ap k& cé
cde bé phan chinh la 8nyg ndi ldy
tin hidu 4p sudt 2, 1 xo dng 6, co
cdu bién dd gidn nd coa 16 xo
ang ra chuyén dong cla kim 4p

k& v thany chia 8, p
Tin higu dp sudt tir binh di
gua 8ng nél vio. Nh& thanh ndi Hinh 10.20 ; Ap kE.

5_" d6 dan ho truyén sang C“h.i_lc 1-Wo;2- ﬁngnl‘ﬁ (3 - Chacringcua; 4 Binh rng cua ;
rang cua 3 vi lam quay bdnh ring 5 Thanh ndi; 6 — Lo xo &ng ; 7 — Kim : 8 = Fhang chia.
cua 4 1am kim 5 chuyén déng

dén vi i trong dng. Kim & chi
214 tri dp sudr trén mat 3.

Trén duing ddy vé€ phia cao 4p cha thist bi lanh NH, vAd R22 s& dung dp ke
(125 k(/em" - cho R12 dp k& 0+ 16 kg/em®.

10.3. BUGNG ONG

Yeéu cdu d8i v8i viec tinh wodn v lua chon dutmg dng 1a dd d¢ bén cdn (hiéi, Liét
dign 6ng ddm bdo yéu cdu k¥ thugt vi kinh t¢. Céc dirdng 8ng s dung trong k¥ thuit
lanh thudmg la 6ng thép, 6ng déng hoic 8ng nhom. Viéc tinh todn kifém (ra sic bén la
khong cin thigt. Thudng Sng chin duge dén dp luc 3MPa.

Théng sd clia cde loai Sng thép khdng o6 mdi han dimgl cha NH, va freén sin xuat
¢ Nga cil trong bang 101 vd cla cdc Joai dng ddng wong bang 12, dng thép phai 12
logi 8ng khong hin. '

Chon dugng kink éng :

Vige lua chon dusng kinh dng la mat bl todn kinh of t81 tu gin gifng nhw cdc bai
toan (8 wu khi thi€t k€ thiét bi trac d8i nhigt hoac lva chon chifu diay cdch nhidt cho
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phong lanh. Khi ti&t dign dwdng dng ting lén, khoi lugng Sng v khé lugng kim loa
tang {&n lamn cho gid thanh thigt b 1dn 1€n, nhung nguge lai, 18n thit dp sudt dedng Gng
giam xudng lam cho gid van binh giam xudng. NEu tinh d&n 14t ca cdc hé s anh huwdng,
bar todn s¢ tro nén rat pﬁ&c tap do 6 khi thi&t k€ nguisi ta chon cdc thong s dudng Sng
lheo kinh nghigm. Tir cdc <4 ligu ban ddu nhu : Tée d4 cho phép cia moi chét, logi mdi
chdr, ning sudt lanh vi cde thong s8 vé nhiél do ta s& tra duge cic gid tri kinh nghiém
hodc cdc gid tri 16t thi€u cho duémg kinh éng din.
B _ 4m
p.F pad?

m

(1] (10.7)

Trung 46 :

uwr = Tdc 46 dong chiy, m/s ;

m - Lun lugng khai lwong ; kgfs ;

p = Khai lugng riéng cha mdi chét ; kg}m"’ ;
d — Puémg kinh trong cOa 8ng didn, m.

Hinh 10.21 biéu didn cic gid tri kinh nghi¢m khi chon duémg kinh dng cua héng
DANFQSS coa Pan Mach.

45

mm
40

25
o

d125
N
15

1

R 2

MH3

[

WH 3

) R

&R

.

e

MH 3

a2

IE kW a0

Qn—h‘

Hinh W21 ; Budng kinh dog phu ithikie 1oai madi chit vA nang sudl lanh 1
a) Degmg hoi hidt | b} Dudmp hod dily ; ©) Dubnp long.
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Bdng I : CAC LOAI {ING THEP CHO MAY LANH AMONIAC VA FREON

(GOST-301-58)

Biuomg kinh dank Blubng kinh Duimng kinh | Chidu dy véch | Tigt dién dne. | Trong luomg 1
nghia d. mm ngodi d,. mim boaig J;- Gng, mm mem® mai g, kp

] & 4 ] 0,126 0123
6 10 & 2 0,253 ), 345
B 12 8 p) 0,503 0,493
N 14 i 2 00,745 0,592
15 18 14 2 1,54 0, 7TRD
) 23 14 2 253 0.UHG
25 32 215 224 595 b4
52 38 33,5 2,25 8.4 1,94
4 45 di} 5 2,25 12.8 2,37
S 57 5i} 35 1206 4,62
T T &9 4.5 37.4 6,26
53 89 52 3.5 TS24 7,34
114) 10 144 4 T8.5 120
125 143 123 4 123 12,73
150) 159 1513 4,5 177 17,15
e 219 207 b 337 1152
250 273 259 7 524 45,24
300 325 309 = 751 62,54
350 377 157 10 1006 90,51

4 426 404 1 L376) 112,58

Bany 10.2 : CAC LOAI ONG DONG CHO MAY LANH FREON (GOST-617-53)

Prutmy kinh danh | Dudntg kinh ngedi | Dutng kinh | Chiéy day vach | Tiel dién éng, | Trong lugng
nghia d,. mm d,. mm trong, . mm gng,mm | mm? 1 mét Gng. kg

f 4 I° P 0,125 141

0 7 1 V0,385 0,224

14} 8 ] (3.505 0,252

10 12 1) I 03,745 0,307

15 18 15 1.5 1,76 0,652

20 T4 21 1.5 346 .043%

25 28 2 1.5 4,91 LIl

32 6 32 2.0 A1 1,90k}

a1 45 40 2,5 12,5 2,u69

50 55 a0 2.5 19.h 3 A6R

T 75 0 2.5 18,48 5,065
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Cic dudng 6ng cua hé thdng lanh cédn phdi bd tri sae cho cé dudng di ngdn nhat.
Can chii ¥, trén cdc dudng Sng din 1dng khing c6 cdc vi tri tao thanh cic nii ki va
wen cac duimg Ong din hai khéng b cde vi ul tdi 16ng trir crudmg hap tii ddu. Cén
phiai bo tri dubng 6ng sao cho thiél b bay hoi duoc phin phéi déu 1éng va sy 141 udn
hain dau L thiét b by hoi vé médy nén duge dim hdo. Tir yéu cdu ndy ngudi ta cing
quy dinh téc 46 t&i thifu cla hoi trén dudng g hit dat thang ding d€ dam biao diu
tuin hoian duoae vé m'é}f nén. Bang 10.3 gidi thidu gid tri tde 96 kioh nghiém cia moi
chil khdc nhau.

Béng 10.3 : TOC DO DONG CHAY THICH H(P

Truimng bap (ng dung i — t8c 4, mfs l
Ducing hiit cta miy fzob nén hoi N, (5..20
S 4 W - 5..10
R22, RN 712
- Duttng diy ciz mady lanh nén hoi  WNH, 15.. 25
R12 7..12
R22, RS2 R L
— Buimg din 1ong ode midy Janb nén hoi NH, I 052
RIZ R22, 502 - U S
Mude mudi 031
Muh 45 .2
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Chuong 11

MAY LANH HAP THU

11.1. PAI CUONG

Maiy lanh hap thy gilt mot vai trd quan trong trong k¥ thuat lanh. Mdy lanh hip thu
chu k¥ H,0/H,S0; do Leslhi phdl minh nam 1810 vi mdy lanh hdp thu lién tuc
MNH/H,O do Carré phit minh nam_ 1850, Vi chiang dwimg phdt wifn gin 208 nam,
ngay nay vic loai mdy lanh khic nhau di dugc hoan chinh va sl dung cd hidn gua &
nhiéu nudc trén the gidi nhil i ¢ Nga, Nhat, My va Trung Quéc...

Uu difm Ién nhit cha may lanh hép thy 1a Khéng cén dign nang hofic cu ndng ma
chi sir dung ngui}n nhiét nang c6 nhiét dé khong cao (80+ 150°C) dé hoat &@ng. Chinh
vi th2, miy lanh hdp thu gdp phin vac viec st dung hap iy cdc ngudn nang lueng khic
nhau, dn dung nhiét ning thira, phe thai, thir ¢fp, & tién & dang pude ndng, hoi trich tir
cde cifa tebin & nha mdy nhiet digén, tlr 16 koi cha cdc nha mdy thue phim, cong nghigp
nhe hodc Uz cdc sdn phdm chdy va khi thii efing nghiép. ,

Mot ua diém kbdc Ii kha nang dérg phét (cogeneration) dién lanh hodc nhiét lanh
trung Ldm, cung cdp ddng thir dién ning, nhiét nang va lanh (nude 1anh), rdnh duge sy
gia tiing cuc bd khong khi, khi sir dung cdc loai mdy didu hod nhidt dd hién nay trong
cdc db thi.

Uu diém ti€p theo 1a mdy lanh hap thu rat don gian, két cdu chi y&u 1h cdc thigt b
trac d6i nhiét va trac déi chat, ché tac dé ding, bd phan chuyén dong duy nhit Ia bom
dung dich. Ciing vi vy, mdy lanh hap thy vin hanh don gian ; stra chita bao dudng dé
dang, mdy lam viée it dn va rung. Trong vong tudn hodn moi chit khong cé diu bai tron
nén bé mat cic thiét hi trao ddi nhigt khéng bi bam déu Jam nhiét trd ting nhu mdy lanh
nén hoi NH,, ‘

Miy lanh hap thu cé nhuge difém (& cdng kénh, di¢n tich 1ap dar 16n hon 5o vé&i Ay
lanh nén hoi. Lugng nude lam mat yéu cdu cing 16n hon, vi phédi 14m mAt thém binh hap
thu. Tuy nhigén, trong din kién Viet Nam, mdy lanh hidp thu 13 14t phi hop, nhit 13 vé
cdc mat ché tao vt vin hinh don gidn, khong cdn dign ning m2 ¢4 thé diing than, cii dé
chay mdy, cho nén viéc nzhién ciu thiét k€ ché tao vi ing dung nd & Viét Nam 1a mot
viéc [am heét s ¢6 ¥ nghia.
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11.2. CHU TRINH LY THUYET

Bé hiéu 6 nguyen thc hoat dong cba mdy lanh hap thu ta ¢é thé se sdnh so dé dan
£ian cha mdy lanh nén hoi va clia mdy lanh hap thu biu dign trén hinh 11.1

j| 8

Hinh 11.1 : % dé nguyén 1§ cla mdy kanh nén hoi (a) va may lanh hip thu (b)
SH - Binh sinh hoi HT - Binh hép ihy
B,y — Barm dung dich TL,, - Tiet luu dung dich

Dwéng tadn hoan méd chét lanh

= === Purimg tudn bodm dunpg dich

Céc qud trinh ngung to 2-3 ; ti€t luu 34 vi bay hoi 4—1 hoan todn gidng nhav. Riéng
qud trinh 1-2 12 khic nhau. ¢ mdy lanh nén hoi qué trinh nén 1-2 duge thyt hién bang
miy nén cu ¢dn & méy lanh hip thy, qué irinh nén 1-2 duge thue hién nhir mét vong mdn
hodn chia dung dich gua céic thigt hi hap thy, bom dung dich, binh sinh hcrirvii ti&t hma dung
dich. Cling chinh vi vy 14p hgp thiét bi trén duge goi 14 méy nén nhigl.

Nguyén Iy 1am vigc clia mdy lanh hép thy hay cla m4y nén nhiét nhir sau : Binh hip
thu HF "hiit" hot sinh ra tr binh bay hoi BH, cho tidp xic voi dung dich loding tir van
131 lueu dung dich dén. Do phiét dé thap dung dich ledng hép thy hoi méi chat dé trd
thanh dung dich dam dic. Nhit 10d ra trong qué trinh hap thu thai cho nudc 1am mal.
Dung dich dam dic duge bom dung dich bam 1&n binh sinh hoi. § d4y nhés nhiét do
caq, hai moi chit s& bi tich ra khdi dung dich dam dac & dp sult cao 4€ di vao thit bi
ngung . Qud trinh dién ra & thist bi npung tu, &1 lvu va bay hoi gidng nhir & mdy tanh
nén hoi. Binh sinh hoi duge gia nhigt bing hoi nwdc hedc khi ndng. Toan b cic thiét bi
phia trén cua TL, TLyy va bom <6 dp sudt p, cdc thigt bj phia dudi co dp sudt p,. Sav khi
sinh hoi, dung dich dam dac trd thanh dung dich lodng va qua van TL,, trd vé binh hap
ihu, khép kin vong tuin hodn dung dich.

Phwong trinh can bing nhiét cia :

My lanh nén hdi : May lanh hipthu :
Qg =q,+ 1 Qe ¥ 94 =% * 94+ 4= (11.1)
teong dd :
g, — Nang sufit nhiét rieng, kJ/kg ;
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4, — Nang suit lanh niéng, kl/kg, 1 — Céng nén rigng, kJ/kg ;
4, — Nhiet hap thu riéng, kl/kg ;

g — Nhiet rigng tidu tdn cho qua trinh sinh hoi, kJfkg ;

Yy — Nhiét rigng titu tdn che bom dung dich, ki/fkg ;

Hé 54 lanh cha mdy lanh nén hei ¢ Hé s& nhiét cha mdy lanh hap thu :
Ha
g =Jdo = (11.2a)
I : aH + 9g

Vigg << g nén:

¢=3c (11.2b)
: 95
Didu kign cho mat chu trinh lanh hép thy hoat dong due 14 :
AE=E -E, >0 (11.3}

trang d6: & — Néng o dung dich dam dac ;
£, — Néng d6 dung dich (oéng ;
AL — Hitu néng 49 gika dung dich d3m dic va dung dich lving. Hitu

nong dd nay phai duong may lanh hép thue méi hoat déng duce. Hidu néng dg nh_l,r cdn
dirgie goi 1 viing khir khi.

11.3. CAP MOI CHAT DUNG TRONG MAY LANH HAP THU

Trong méy lanh hip thu, di kim v&i moi chat lanh bao giir cling phai cd mét chil
hép thy, bdi viy thudng ngudi ta goi id cap moi chit. Cé hai loai cdp moi chi : hip thy
{1ién k&l hod hype) va hdp phu (lign két co hoe).

Cap moi chit hip thu : 13 cic cip mai chit <o lign k&t hod hoc v&i nhau (léng va
ran) nhu : :

H,O/Cally ; NHfoude ; H,O/Silicagel..

Cip mai chat hip phu 14 céc cdp moi chat c¢b lign k&t co hoe vii nhau nhu
nude/zeslit.

Trong ky hiéo cip mdi chil bao gid chdl ¢d nhigt 49 s6i thdp hon (mdi chat lanh)
cing duge viét trwde, chil hdp thu dugc viél sau va gifta hai ky hiév 14 m§l gach chéo.
Thi du : amoniac/nuée hofic NHy/H,O vh nirde/bromualiti hosc H,O/LiBr.

Yéu ciu d6i v cip moi chét ciing gidng nhye 441 v&i moi chit lanh & chuong 3 13
cd tinh chat nhiét dong t6t, khong doc hai, dé chdy, dé né, khong an mdn d6i vdi vat
li¢u ché& Lao mdy, phdi ré tién, d& ki&m... Ngoai ra cap mai chit cin phii :
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— Hoj tan hoin toin vo nhau nhung nhigt dé sbi & cing difu kidn 4p sudr cang xa
nhau cing t61, 4€ hai moi chél lanh sinh ra @ binh sinh hoi khong 1an chat hip thu.

— Nhigl dung rieng ciia dung dich phai bé, dac bigt d8i véi mdy lanh hap thu chu ky
d# tdn thii nhiét khéi ddng médy nho.

B¢ tinh toan qud trinh 1am viée cha méy lanh hap thy ngudi ta c6 thd dya vae dinh
lugt Raunlt 4p dung cho cde hén hgp "1y wimg” hai hedc nhiéu thanh phdn. D6i vdi hdn
hierp 2 thanh phiin ta 6o :

piT) = yrp. py (1) + Wy pa (T {11.4}
Trong dé :
p(T) — Tdng 4p su#t ca hé théng & nhist 48 T, MPa ;
g, ; Wy — Ndng d& mol cha timg thinh phén hén hop, kmeol thinh phin /kmol hén hop ;
p; (T}, ps {T) — Phén dp suft cha timg thanh phin MPa.
Phuong trinh (11.4) ¢é diéu kign phu 14

Yy =] {11.5)
Quan h¢ gita néng dd khoi luong £ va ndng 40 mol nhut sau

5 (11.6)

Odayy= W, v § = &5 12 ndng dd cda moi chél lanh trong dung dich ;
E (kg thanh phin / kg hin hop].

Cic dai Wigng entanpy entropy ciing c6 thé dirge tinh todn twong ty. Nhung thye ¥
cic hin hop cé tinh chat 12ch khd xa so v6i hén hap 1y wiéng, ngudi ta phai dua trén cdc
gid tri thue nghiém chinh xdc dé xiy dung céc phuong phap tinh todn thich hgp véi cde
hé s& ditu chinh cdn thigt.

Merke! vi Bosnjakovic Jd biu dién tinh chal cia mdt hén hop hai thanh phin 12n
dé thi h — &, trong d6 entanpy h i truc mng va ndng 49 kh&i legng £ trén tryc heénh.
Phu luc 13 12 d6 thi h — § ¢ho hén hgp NH./H,0. Hinh [1.2 ma €3 d8 thi h - £ ctia hédn
hop hai thanh phan. Fruc tung h c6 thé 14y gdc toa 46 tuy ¥, & 46 thi h — £ (phy lye 13)
cho NH /11,0 ngudi ta 14y diém gic h = OkJ/kg cho nuéc nguyen chat (& = 0), & trang
thdt long va nhiét d¢ t = 0°C. Truc hoanh 13 néng d¢ & clia amonile.

™MNH,

£= — kgikg ;
Mpp, * My.0
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g ti€n tir O (nuéc nguyen chét) d&n | (amdnilc nguyan chat). BE thi diuoc chia 1am
bon viing tir dudi 1én 13 vimg ran, ving 16ng, ving hoi &m va viing hoi qui nhiét, véi céc
dudmg phan cdch gila cdc vimg la duimg hod rém, dudng s01 va dubng npung. Trén db
? thi 1a cic duimg cong dang ap chay song
A ol qués nhiat song. Nhiét 4¢ s6i phu thudc vao ndng de¢
. va 4p sudt. Cdc dudmg cong nhid¢t d6 chay
P“'mlﬂﬁlgnﬂmg gdn gifng nhu cic dwding s6i. O hit ky
di€m ndo ta cing cd thé tim dugc trang
3 2 théi ldng vA hoi bio hod cha hén hgp la
nhiét dd séi t, dp suft s61 p, vd ndng 40
so6i &. Ta c6 thd xdc dinh dwoc néng 4o
cin bang cha pha hoi bing dwdng phy &
phia dudi dudmp ngmg. Trén dé thi cing
c6 duimg bifu thi ndng 46 pha hoi & trang
théi can bing bio hod, A6 la dudng "Céc
trang thii khi s& ¢d cong ndng 49 & pha
hai™. Trang théi {ihi du & phu luc) ¢d cic
thong s6 : p, = 2,0MPa, t, = 95°C, &' = 0,48,
£’ = 0968, h' = 350kl/kg, h" = 1800kJ/kg.
(3 mai vi tri clia chu trinh lanh nhir binh
sinh hai, ngumg tu, bay hoi v hap thu cd
vAu didu kién nhiét ¢ vi 4p sudl cho rudc.
Tr dé ta ed thd x4c dinh dge tht ¢d cie
thang sd & trang thdi khic cia chu trinh mot céch rat dé dang.

Thi dy : vdi ndng do £ va dp sult p, trén dudng s6i ta cd thé xic dinh dugc difm 1.
Tir digm | k& mat dudng song song vii true tung gip Judng phu & didm 2. Tix didm 2 ké
mét dudmg song song v6i truc hodnh glp dudmg ngung p, & diém 3. Tir di€m 3 déng
vudng piéc xudng truc hodnh ta duge ndng do £ clia pha hoi & trang thdi bido hod cin
bang vdi pha 16ng cé €.

Ngoai ra, ngudni ta con sir dung dé thi 4p suét hoi ciia hdn hep. Truc ung la lgp con
true hodnh 1a 1/T. Cac duimp dp suldt s6i cla cdc dung djch ¢6 ndng do khong d6i 1a céc
duimg thing. Hinh 11.4 bidu didn d46 tIH lgp - 1/T cha hén hgp H,O/LiBr v&i chu trinh
lanh hip thy.

Cip mai chéit NH/H, O cd tinh chét nhigt déng phit hop. th;rc difm chia né 12 doc
hai, an mén ddng va ¢dc hyp kim cha ddng. Nhict duﬁg riéng cla nude va amdniic Kin
do dé khong 6 1gi vé nhiét cho cdc mdy lanh hap thy c6 chu k¥, vi 160 thét nhiét cho
viéc nang va ha nhigt 44 toan hé théng khi thay déi chu ky khé lén. Trong binh sich hai
cap mai chal ndy ¢6 nhuge difm co ban 14 lugng hoi nude cudn theo hoi améniac rat

Hinh 112 : D4 thih— £
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lin. de do trong ¢dc mdy lanh hip thy NI1,/H,O phii bé tri bé phin chung cét d€ tinh
luyén hoi amaniac trude khi dua vie binh ngimg. Nhiét dé pban huy cua hdn hop
amonide vh nurde thip nén khong thé sir dung npudn phiét ¢o nhigl do cao dé gia nhiér,
Thudmg nhiét do ngudn nhist khémg nén qua 160°C, Do lugng nude cufn theo nhidu nén
nhigt d¢ gis nhigl cho dung dich thudmy khong cao qué 120°C 4€ trinh ngung fu héi lun
qud uhiéu v thiét bi tinh edt qud cdng kénh. '

Cap méi chit H.O/LiBr cé wu didm chinh 13 & binh sinh hui hiu nhu chi cé nuée
béc len, khimg cén 6 (higt bi tink luyén hat méi chal nén (higt bj don gian hon. Nhigt
d4¢ gia nhi¢t thip hon nhidu so vdi cap NHy/H,Q nén cing 12 wu didm lén cia cip
H,Q/LiBr. Cdc ngudn nhiéi thii coug nghiép c6 nhidt 46 80 + 90°C Ja €6 thé =i dung
d¢ chiay mdy lanh hip thy H,O/LiBr. B&i v6i cip méi chiit ndy nguis ta ¢o thé sit dyng
ping lwgng mat troi qua b thu phing, khang cin c6 bO gia nhiél phy them. Nhugce
diém chill y&u ca cip moi chat niy 1a nhigi d¢ din bay hoi khong 1hé thip hon 5 = 7°C Wi
moi chil ianh 1a nude mi dbng bang & 0°C nén tng dung chd y&u cha cip mdi chat
nay la d¢ dicu hohd khong khi hodc dé bao quan rau qud & nhigt di tugnpg d&i caa,
khoang 10°C + [5°C. '

Cap moi chat H,O/H,50, cé ¥ nghia lich sit khi Lesli sir dung 18n ddu tién vao ndm
L810 & Pari. Mot s8 cap méi chit o6 chét hdp thy long khic nhu CH,OH/ (LiBr/ZnBr, +
CH,OH) hoac méi chat lanh R21, R22 vdi cic chit hdp thu CH4(OC,H,),OCH, ;
CoH  COOCH), v CHACOOH, cho dén nay déu (t ¢6 ¥ nghia rhire tién.

Chél hap thu tin nhu CaCl, vit hdp phu zeoldt cé mu didm 14 khong cdn thidt bj tinh
cit nhung cing duge st dung rat han chd, Ngudi ta dang nghi&n.cﬁu céic cAp moi chét
NH/CaCl,, HaQ/8i0,, NH./MgCly, NH/S1Cly... ding cho cdc mdy lanh hip thy chu ky
sif dung nang lwgng mir trdi vi ndng lugng phe thai.

11.4. MAY LANH HAP THU NUGC /BROMUALITI (H,0/LiBr)

Miy lanh nuée f bromualiti duoc sir dung rat rong riii, dac biél trong k¥ thuat dién
hod khéng khi, nhigt 46 séi khodng 7°C, lam tanh nude cho muc dich dién hod khang
khi treng do nude la méi chat lanh va bromualiti 14 chit hap thu. May lanh mrdc f
bromualiti dimg d8 lam lanh nude duge san xudt vd ing dung rit rong rdi & Nga, My,
Nhét, An Do, Trung Quéc va Han Quéc, voi ning sufit lanh ral ldn vi du mdy sdn xudt §
Nga AKXA 5000 cd ndng sudt lanh 5 trige keal/h (3814 KW), mé.y TSA-KW-HLE 6000
cUd hidng SANY QY (KRhat) cé nang sudt lanh 5000 tén lanh My (17.580 ¥W)... Hinh 11.2
widi thiéu mdy lanh hdp thu lam lach nrdc TSA-KW-HE 6000 cia SANYQ.
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Maodael | TSA KW -HESODOCSILD

Wimhs 110 = W44y laribe Nl s T - W - IS Ol LTS
| Mg masl Lgah 1, = |7 80 KW ey o Sl 00

My Laaih Bip this FBLOVLIBr 66 cis i diden chink s
T oid by widll nbed pfpy, = 4. hidwm oF ip sudl ibiip py - b, = 3, 6kPa

= Khiag cdn thiéa by tinh clt hoi mos chll ¥ 10 dung djch H O Br chi of hot ciia
il ol larh 06 pamde chiods ra

Nhidt 3 ngudn mhids e3p cha binh sish b cho phép thip &6n, #°C do dd ob thé
uli dheng ede ngufa mhigy tad! rf tdn. Nfu ob ngudn nf mede ob phidt 40 can, dile tidn
ek tbad dlsng chay mdy [aeh rua bin, wo dd nsii dimg cho miy lgnh hip the 1,0/0ilx

May lanh ki ibu HOMLEBr of cdc ahusge dadni chinh 14
— Tinh e b cdia diang dich el can, gy ham gi thidh by,
— Phsi duy tri chim kitng tomg 1l by,

Mbiidt A Lhen lank khdog vudag qui dugs 5°C o ki d Ap aude sbi p, A 15 90O
{Kbwmiig 7 1m Higl

Bliy lamh hdp o 13,0/LABr <8 nguyen 1§ Lhm vike nha 38 noa o hink L1,1. VY loul
miy nhy ob Ap suds v higu dp ot nbd mln md depe B ol shi hinh 1.4

L1AL May tunh hiip thy HyOLIRr téc dung don (Single Elfect)

Mdy lgmh lp i VLB the dymg dm (Simple Bffect) of ngwyén 13 Tm vige
nhar dA rdu & Wink 11,1, Day 15 Joui midy lanh | c3p don glis. Trong thye 8§ agii ta b
ul thiin bl shige &8 dal hide gub nhigt cao m. Losl the dung don duer ky hadu &F
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phéan bi¢t vii loai tde dung kép {Double Effect) trinh bay ¢ myc sau. Vi leai may ndy cd

Ap sudt chédn khéng cao nén thudng duge b i vao 2 vo, d6i khi 1 vo. Hinh 11.4 gidi
rhic¢u méay kifu 2 vo.

5 Nhimg thiél bj chinh duoc bo

tri treng hai binh try 1 v 2 d& dé

_ » ding duy trt chidn khéng trong hé

Ngudn nhiat théng. Binh 1 ¢ dp sudlt ngung tu

va binh 2 cé 4p suft hay hoi

Trong binh 1 ca bd tri din negung

tu va b3 phin sinh hoi. Trong binh

Murts; [3m midt

Chit . .
4 N 2 ¢é b tri dan bay hoi BIT v ba
terh hip thy HT, piida cde thiét b rén
" Nt c6 do chénh nhi¢t d6 ddng ké nhur
N = iam & binh 1 12 nhiét da naung w va

I HT mél '

| o nhigt do gia nhigt, & binh 2 13 nhiet
L] {——--—l i 3 8¢ bay heoi va hZp thu nhung

khang cdn cach nhidt vi chan
khéng cae trong thiét bi & 14 cach
nhigt Iy tudmg,

MNgudn nhiét hoi nuée, khi

Hinli 11.4 ; 5 d& mé1 kiéu mziy lanh hip thy HyO/LiBr
I vit 2 - Binh hinhk 1y . 3 — Bom méi chii lanh ,

4 - Xi phang . 5 — Nhanh phy : .. ] ] .
SH - Ngin sinh han - NT - Dan ngung - thdi... duge dua vaoe binh sinh ho
HT ~ Mgan hify thu ; BH ~ Dan bay b ; 5H d& gia nhicl cho dung dich dam
B, - Dom dung dich : [IN ~ Héi nhict ; dac H,GQ/LiBr {nhigt do = 80°C).

Hoi nirdc sinh ra bay [&n trén dan
ngimg N1 thai nhigt chn nwdc lam méat vk ngimg t lai. Dung dich dm dac khi mat
nucie ire thanh dung dich lodng va dirge dua (eg 1ai dan hiip thu HT trong binh 2. Vi vai
phun thm nhigm vu giam dp nén khang efn van tié luu dac bidt nita, Nhidu khi ngui ta
phai ed nhing bién phiap phu dé dua dung dich lodng d&n dan hip thu.

Nudc sau khi ngung tu & dan ngung s€ chay yua xi phong 4 d€ cin 'bang 4p suat rii
chay vio dan bay hoi. Do dp suft & day rdt thip nrde bay hoi d& sinh lanh. Hoi nude
dirge tae ra & dan bay hui s& duoe dung dich lodng hap thn & bd phan h&p thu. Mhidt
lueng tod ra du yud trinh hip thy 58 duge nude lam mal 14y di. Lanh sinh ra & Jdan bay
hai € duge chat 1al lanh {cling 1 nudc) dua d€n noi tigu ding.

Dung dich dam dic sau qud trinh hép thy sé duge bom By, bum 1én binh sinh hoi.
Dung dich ledng chay tir binh sinh hai trd lai binh hap thy, Héi nhiéi HN ddng d& nang

cao hiéu suit nahicr, O ddy dung dich lodng dugc [Am ngudi i va dung d:lﬂh‘ dém ddc
duoc lam nong 14n.
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I e thng b o tiwe 81 iihidt & bl bay bos cie Sng xole cla chil i Lenh duge
v i whilt lanks lsén cuc mhiy bonny fude hodm 3. Khi shift &) hay bai by autag 3+ 4°C
thi ndiide b8 chai i banh dai 7 = §°C

i L el dide nin dr opea bk bl the, ssu 36 madi d&n hinh ngomg, do dé nhdgt
i mpimng 1o can hom whikt 30 hip thu mit chile. Nhinh mide phy § ob phigm vy dida
chimh mhait 3§ npng 10 vh hiip (b i § Khdag pho ibide vio nheu.

Nhimg chi uér choyén dong & diy duy nhdi I bom dung djch vi bom miie chat, Chc
bamm nby of véu clu a6 kin 1dm vi chin khang cdo. Npobl ma ngissi ta cin phili b3 i
hirm chdn khoeg dac bigr &F losd arir ki
il Bode khnag Khi ra kisti he thing

MNing wmifll lunk eia mdy Laah bEp b
Hy O LABr o the @by chink & ding duse
cudng Wi 10% nkng sul lank v da. Kh
didw chink ning sulll lysh, c& thi didu
chinh hed sdag cip v bish slsh hs vl
duimg nodc |im mit Cing of the trch
mot phin dung dich dhm dbe 1 ra phil
bt i Binh wiph Boi, guay (7Y lai binh
hdp thy. Cling o thd kA hop hai phiemg
phaip trim.

Hink 105 gidl ihigu hinh ding bés

AT AN gl che iy s Mt O

b sl fash 113 - QUTHW g v plon g K060 tdc dung dom mbng sl Lash W0 dé

b WA i g ETGARL A (e s hph o, 1400 tn lgoby M im hdmg EBARA
(Mhgi) ding € lhm lanh wrde cho dida
had Khisg bhi

Hink 116 ghdi ibieu Khd ndeg b tri'cd bio il by sanh bey SH, Bip tvi 1T, bay
humt BH, ngamg ng NT wilo mdn wh doy nhii. Bink sinh ho) v ngang W o cing &p ool
cum & mgin trén cba binh hip ty vh bay bt o6 clng dp sl thip & ngan dudi. O day
cllm khdirg e&n edeh nhiét do chan khémg cea

)
T— i r—.‘ il 116 2 840y Lanh 10,00 1B

il T 1T Ariesg 1w dy mhit
Lo Skt SE| - Bk wamb s
- T - DHim agiiiug i

- — — S Wbl = D oy
"Wyj'-. T~ Dl ol thy

| L PN ~ Fie st
M By ~ Bom dang dnh
- i bl il = Heem mds hde (e
| FrErstaiaa Yo ‘
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4 & ¢ oty Tinh todn may lank b&p thu B.O/LiBr
igP ") duree 13€n hanh teong 46t 48 dang vdi dd
5""0 / . thi lgp — 1/T {(xem hinh 11.7).

Fe ) 7 Ap sufit bay hoil vk hip thu trong

& // bink 2 (h.11.4) 14 diém cét gilta & = 1,0

: {kg moi chat/kg dung dich} va nhiét 34

6 / boe hot t, 4p sudt ngung tu va sinh hos

Fo / / 7 / cling duge xdc dinh nhu trén vdi nhiét
A ipjthy B J dd npumg Wy .

; T — 1 1 Dung dich d4m dac ra khai binh hép

To T, T Tw T T thy ¢6 phiét do 1, {hodc thip hon mot

Hinh 11,7 : Clis rinh may lanh hép thy chaf} va dp sufit p,. Néng dé dung dich

trén 48 thi lgp — LTy, lofng duge xdc dinh bing nhigt 36 Ty v

dp suflt p,. Qud trinh 2-3 v& 25 xay 1
rrong binh sinh hoi, 61 v3 4-1 trong binh hdp thu cén cic qud wrinh khéng thay déi
nong do 1-2, 3—4 vi 5-6 xdy ra trong cdc ong din, bd phan &t Lua vA hidi nhidt. HE s§
lanh t4i da cua méy lanh o thé xdc dinh bing 1§ 5§ cia doan B trén A,

1 1
_B_Tl:hT;_TH—Tk Ta
Emax"h_ul__ 1 TH PTL-_T.;. (11.7}
Tu Tk

Thanh phén thé nhat cha be s¢ lanh (Ty — Ty )/Ty chinh 12 hiéu suit eita chu trinh
Carnol thuan chiéu cho cdc mdy nhigt sinh cong. & méay lanh nén hui cong tiéu t6n che
may nén 13 dién nang, heé s6 46 duge coi 1a 1. Nhung ngu tinh dén tén thél 16 hoi va
tuabin thi mdy lanh nén hei ciing ©8 mét thanh phén twong tr (Xem hinh 11.8) khi khdo
sdl mdy lanh tir ngudn nang higng so cdp 13 than ¢dp cho 16 hoi ching han.

Binh ngumg Lc ok
N
M
Tuabin
"X e - O
Méy nén
. 1 F T ]
Binh bée bt Binh ngunyg

Hinh 11.8 : Khio sét h# 56 lanh cla miy lanh tinh
i ngedn nang luong so efp Ja thun ofp cho 18 hat,
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T

J I ]
Ty
- 6 -

5

Hinh 11.9 : Chu uloh may lanh hip thy md1 cAp trén

a4 thi T— «.

1.2.2.4 — Chu trinh Carnot thugn chiu cda dung dich &

Binh sinth hoi vi hifp Ui

5.6, 7.4 — Chu trinb lanh (chu rfinh Carnol npwge chida)
ciiz mdi chat lanh.

_Q
md—ﬁ

Thanh phédn tha hai T AT, — T,}
chinh la hé =& lanh cda chu (rinh
Camot nguwdc chidu nhu trén hinh
11.9md la.

Can bang moi chél lanh :
E.m =L .m +1.my; (118}
Can bing dung dich wdin hoin :

m, = I, +md

(11.9)

Trong dé :m, : 1au loong dung
dich dam dae, kg/s

m, ; Latu Jugng dung dich leding, kg/s

my:

L lvgng midi chat lanh, kg/'s

C6 thd tinh my br nng sudt lanh
yéu cdu Q, vi nhiét n hod hai cla
moi chét rft,} Vi ton thdt L&l lwy
khong ding ké .

(11.10)

11.4.2. May lanh hap thu H,O/LiBr tic dung kép {Double Fffect)

kL [ar mat

11r

Cr&t & lsnh

Nudclammat -

Nguén nhiet

Hinh 1110 ; S0 44 nguyén 1y miy lanh hip thy H,O/LiBr réc
dung kép [Double Lifect] Toai cap dich ndi ti€p v&i 2 habi nhigr

784

HN: vh HNZ.

Miy lanh hip thu
H,Q/LiBr tic dung don cb
nhirge didm rat ldn la khi
tang nhi¢t d% ngudn nhiél
thi h& s8 lanh tang khémg
ding k&, ma gin nhu dimg
lai & con sd 0,76,

Ppé khai thic trier dé
hiéu sudt cxergy cla céc
ngudn nhiél ¢6 nhigt the cao
ngudn ta di di tdi mot s dé
khac goi 14 so 46 tic dung
kép (Double Effect). So d6
nay 1am vigc il higu qua véi
phircng phip c4p nhidét 14 khi
d6t va dang duge st dung
rong 1di A& lam lanh nudc
che didu hoa khong khi ;
Hinh 11.10 giéi thigu mdt so
dé nguyén ¥ mdy lanh hép
thu kidu niy. S0 db ndy dugc
goi 14 leai cdp dich ndi tigp.



Trong s dd ndy iy ob thém binh trung glan TO Tk nhigm ve vits sink hol vit
agamg . Do ngudn nhigt of nhigd 40 ceo cfp vie bimh sioh bol SH, el thodt ra & dgng
gud nhigt. How wull mhift di bén tong Sag xodn trong binh trung pian TG, shi shidi cho
dimg dipch bén ngoki ngemg e lei vE chiy vé binh npumg 1. Do nhigl nhd i din
npung tronig binh trung gian mén oo thém medt lsgng mdl chll benh (e ) bay hoi b
sung di vho hish ngumg i NT, By cluink 1 Méo qisd do binh thing gl mang Lal. e
uhingg théen higw suldl nkige, Che qud trinh khic tromg ciic binh bay hoi BH v hdip 1y HT
ghing sl AL eindi by & phin mady fesl higw dng don. Chiml ob them phin sink hai b
At by & binh) tumg ghan sén midy of 2 Un sisd bl 3 Un sgeng teelng si wdy nguis
N 14¢ b Bk i dyng kép. Hinh 1.1 1 it thiés chay trlnh wrish by uén 34 thj igp - T

Hink 1001 1 O sk miy baik llp dsi
H fOniLi B e diiig; Lty trim O ihj lgp = LT

o~ vty 06 kb g LY higw chin

d mal bt besh wguyen st §idlmk thig)
I diem dn | guaa)

1§ — BruRg glén

o lmdng inghinig

Ui ijmil trinh o nidn tromg 84 1

F=1 Bomm dung dich tirdp sult g, lén py.

=2 wih =9 qud orinh sinh Bl & Biah sinh bl v py v,

A—2 v 87 qud trinh ngumg to w8 sink hm & Bink eng gian & kp sell trong ghan
Pog < Py WA 1y € 1y THR phidn, & dim bdo tod nhige, din ngung o6 nhigt ) ceo hon
ung dich tromg bish usg glan Mooy 3K

4% wl &5 | igml 1k bay bl vl hilp thy tong ksl hip thy

Hinh 1112 gidi thigw Winh ding Bén ngoki mdt mdy lanh hip thy tic durg kép 34
win saft mroc laeh cla :I1..1.|'|| ERARA (Nkai) vl ndng sudt lenk 313 « 1THE KW
(90 = 3000 (4n lgnh MF) k§ hids RCY - RAY

Missh |10 3 Bldy hasmb Wilp ey 1400l
tic dpng kip (Dwskde Effect) cea hing
FRARA niug well b 113 = [THG LW
b Febw HOW-RAY

5%



11.5. MAY LANH HAP THU AMONIAC/ NUGC

11.5.1. M4y lanh héip thy améniac/nude 1 cip

Hinh 11.1% bidu dién so dé nguydn 1y cla mot mdy laoh hip thy lign tgc mot cip.
Trong thue t€, d€ tang hidu qui ning Jrong ngudi ta cdn ba tri hai 1hiét bi trao déi nhiél
cho moi chil lanh trede khi vao vi ra khoi binh bay hoi, va cho dung dich trudc khi vao
vii ra khoi binh kip thu. Hinh 11.13 bifu dién so d9 holn chinh cia mdy lanh hip thu
lign tue vii cap méi chat NHy/ H, 0.

Nhir trong mdy lanh nén hoi, thi€t bj trao ddi nhiét [ nham muc dich qus lanh moi
chit 16ng trude khi vae van i€t luu dé ning cao nang sudt lanh. Thiét bi rac ddi nhiét

thut [I ding dé thu hdi nhiét lugng cha dung dich lodng nhigt dd t,; d& lam adéng dung
dich dam diic lanh dugc bom 1 binh hdp thu 1én.

NdC ksm mat

QU

Ngudn nhigt Q,
8

HMN L

Hinh 11,13 : So d6 mdy lank hEp thu NH,/ H,O ; HNL HNII Héi ahiét 1, IL

Trong binh sinh hoi 6 b tri thi€t bi tinh luyen tich hoi nuée ra khéi hoi amoniac.
Ta ¢6 thé coi amoénide di vie binh ngimg 14 nguyeén chét &, = 1,0 kg/kg. DE tinh luyén
heii NHy oo phéi b8 (i thiét bi ngung tu héi luu Q. Chinh vi vay pkiét lugng ding dé
gia nhigt cho binh sinh hoi Qy, cOng phai ldn thém mot lugng Qp, so vdi ch€ dg 1am viec
khéng cé ngung tu héi hru,

Tink toan mdy lunh hap thy aménide lién tue mét odp -

Sau day la qué rrinh tinh todn ¢4 duve don gidn bod. Tich todn thudn tién nhat 1a

dua lrén dé thi entanpy — néng dd kh&i leong h — £ (xem phu Jue 13). Cic didm trang
thdi theo hinh 11.13 vi tuong dng vdi hinh 11.14.
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Mhding st Tkéw cho irode 18 1, 1y vl iy e tép edc gidn 18p qua cic higa mhgd da
i e thit bf trao ddi nhigt trong bink sinh hos, agemg v bay hei

140 titn cin gab thiet ring qed einh tah leyén dege tifn hinh cho 3 khi chi cén
bur mimdimide vish khe vin 5 = | Mg Tromg binh ngung chi ob Mmg NH, (i kKhadi,

D vlén ta of thé xde dinh duge dp sell ngung (u p, bing dufm ch gios 1, vi
5= LOkgig wi dodmg dp sule atd py plakl di gua defo el 36 {(didm T wén 44 thi).

Ap sull p, & binh bay boi cling duoc xic dinh temg ty qua idiém ol cla i, vl E,

Mai chiil Tank King deoe Uhm lanh & thide bi trsa &G0 nhigt [ i difm 2 quding diden ),
Eridm 4 triep ool defm 3 o kb e L1 [ou enlanpy khémg 461 N vy didm 3, didan 4
mims ires giso didm clis duimg dheg ndign 1, = 1) = 1y, deimg ddag ip p, vb 5,

Hign nhidi @6 wha nbill AT, o thidt b s 48 alige | ndm & phia dds nong vi

Cps ¥ G (meun hindi 11 153

§/ ¥
&y
Py

O

-

Tlimd 81,0 £ 00 i b= e i ek s s bl v sy fasly Bk i B R (LD

i ¥



Nhu vy : ty =15 — AT in (11.1 1y

Nhigt luong gui nhiét : he —he = fite. ta, p) (11.12)
khong thé doc duoc trén 46 thi h - £. N6 6 thé dugc xéc dinh nhir dé thi lgp - h theo
Jib thi 1 eha phu lye hoic ¢b thé linh lodn bing cdch tra bang. Ta cOng cb thé xdc dinh
nhigt lugng A6 bing cong thifc : hy — hy = ¢, (1, - t)

Trong dé tg v 1. da biel con ¢y = (1, p) cd thé tra then A6 thi hoac tra bang.

Tinh cén bang nhiét cia thiét bi trao déi nhigt ra cd thé xdic dinh dugc entanpy cia
dicm 3.

hy=hy=hy +hg=h, (11.13)

Bitim 3 va 4 ¢6 entanpy bing ohau nhung diém 3 cd 4p sult p, codn digm 4 nim
trang ving hui dm e6 dp sudl p,.

Trong digu kign l&m viec 1§ twdng thi binh hap thu cé ap sufit p, va nhiét 46 hap thy
ty = t. Nhumg thuc 1€ do cé (6n that dp sudt & dubng dng nén dp sudt rong binh hip thy
<& thap hom .. kKhodng 0.02 — 0,04 MPa.

MEu medic [am miat mae song sang cha binh ngung va binh hdp thy thi nhigt dd t, =t
Mhung nhign trrcing hap mic ndi tiep. Nude 1hm mdt ddu tién di gua binh npuog san dé
méi vio binh hdp thu, khi dé t, = t, + AT nghia 14 nhig¢t do hap thu cao hon nhiét 46
ngimg hi

Dung dich dam dac [0 véi ndng d9 £ = f(p,. L) & lrang thidi bfio hod Sm ra khoi
binh sinh hoi d€ dugc ti€t luu trd lai binh hip thy. Nhu vay viing khirkhi <& 1a

ﬂ"‘E-l = 'E-u - Em

Vai didu kign AE > 0 dé thigt bj lanh cé thé heat déng dudgc.

Bom dung dich dam dédc vai leu heemg my, = m, tir trang thdi 10 1én trang thai 11,
Vi cntanpy trong tredng hap ndy khéng phu thude vae ap sudt do dé h, = h| nghia la
diém 11 tring &n digm 10. Trong tinh todn mdy lanh hap thy nguii ta bd qua ning
Jugng Litu 18n cho bom vi rdt nho, thuding chi mot vai phén wrdm so véi nhifng phin
nang lrgng khdc. Phin nang lugng 18n (hdl cha bonn bién thanh nhigt nang 1am néng
dung dich dim dic, qua d6 lam tang entanpy cia dung dich dam dac ciing bi hé qua.
Higu sudl cia bom ng = 0,5...0,7. DE kidm tea ngiedi ta ¢é thé tinh cong sudl bum bing

cong tnis :

. L'
NB:mm-'-Pk'Pa:'-—“E;—u (11.14)

Trong d6 : v, 12 thé tich rigng cia lr.a.n.g théi 10, coi dung dich 13 khong nén duge.
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Liru lugng tuan hodn trong he thong duoge iinh nhi sau _
Trwrde hél ¢ thé xdc dinh duoe liru luemg tudn hoiin trong hé théng can bang chél
trong binh sinh hoi, bink hip thu.
Dé dé dang tinh todn ta quy wdc ;
ma = m, /iy
m, = mJm, (11,15}
Nhu viy khii lugng khong thid nguyén m,, m,, mycd don vi 13 kpfke mot chit vi
m, =iy fim, nén my = 1. Ta cén cé thé xéde dinh m, qua nang sudt lanh €, da cha va

nang suat lanh riéng g, xdc dinh duge trong chu trinh :

Q.9
my= 2% =_ "0 __ . kufg (1116}
T q  hy-hy ©

Liu luong dung dich ddm dac vi dung dich lodng 1a:
‘:d - E.,a (11.17}

m, = o-————

& &

EH—E,—l (11.18)

Entanpy cla trang thdi 7 dén 12 cda dung dich tudn hoidn c6 thé x4c dinh nhur sau ;
Can bing nhigt clia thi&f bi héi nhigt il ta ¢é - o

Q=Cpu -1y {t; = tg)=Cppomy (1 — 1y {11.19]

Qua phuong trinh c4n bing nhiét niy ta cé th& xde dinh dwoc AT, ;, rdim & du lanh
cia hai nhidr vi

Copa™ Copr s My <M mén (ty ~ 1g) > () — 1)

hél}’ . (t? - *-]3} = (ts - []J_}

mie

Can bang nhiét chia thi€t bi hdi nhiét M ta c6 :
m,. (hy —hg) =m, (hyy — hyy)
hy, —hy; M, m, & -E,
hay ke PR I AL Y L R (11.2(3
h? — by M, in, gd - E.va
sdu kht két hap véi hai phueang rink (11.17) va (11.18).
Nhie véy ta ¢é thé xde dinh dugc trang thdi 12 cha dung dich dam dac chay vio
binh sinh hui bang phuong phdp phan tich. Cling c6 thé ding phuong phip 46 thi dé
xée dinh. Thew phuong phip d4d thi ta phai kéo ddi dudng 8—11 trén hinh (11.7) dén
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duimg &, (& day £, = 1,0). Hai dudnyg cit nhau tai diém a. Di€m 12 chinh 13 giao diém
cua dudng thing a--7 vdi duding £ 12 adng do dung dich dam dac. Giao diém dé ¢d (hé
nam trén ndm dudi hoae triing ngay trén dudmg s6i dang dp py, cta 44 thi. Su chéph
léeh nhigl lugng s& duge hidu chinh lai trong hinh sinh hoi bang cach thay déi nhiét
lugng gia nhiét Q.

Nhir vy d5i v (il ca cdc difém trang thii cdn thigt 1a déu di bift cdc thong s6 4p
snat, ndng d6, entanpy vi nhigt 0. Cén Iuu ¥ thém ring nhitng diém khéng ndm trén
dwdng s6i vi dudmg ngumg, nhat thigt phii bigt ba trong ben thong 6 wan thi mdi cé thé
xdc dinh duge didm dé.

Tinlr todn nhide :
Néu can bing nhiét todn thist hi khi bd qua cong sufit bom Ng ra ed -

Qo+ Q=0 + Qs+ Qps kW (11.21)
Nang sudt lanh riéng cla méi chat lanh 1i:

Qo =hg—hy; kifkg (11.22)
MNang suét nhiét néng ngung W duge tinh tuong Ly :
q, =h; = ha, : kJike {11.23)

Ta ciing ¢é thd xdc dinh 4, VA 4, mot cdch dé dang trén 6 thi h - &
Can bang nhigt cla binh hap thu ta b :
]T‘lﬁ,h.h + ma.hg - QA - mr.hlu, k.w

G day mg = my 1a lvu lvgng moi chdl lanh ludn hoan trong hé thdng. Néu chia
rhuemg trivh cho m ta ¢6 :
o, byt b= 28 LT kifk
ne 6= T LT B
Mg
Gai 4, 1 12 nhiét lvong hap thuy rigng cho | kg moi chit lanh ta céd :

Qap~ %&' =m, . hy + bg —m,. 0, kl/ky (11.24)
4

Trén dé thi, duimg thang 8—6 chinh 12 dubng bidu didn yus rinh bip thy. Doan
thing b—10 trén ducmg &, song song véi truc tung, niong img vdi Q. = Qa/m,. Néu 1dy
Qap = Qafmy lam chudn thi doan 6-a tréndudngE, chinh 1a nhiét lwong hip thu riéhg
Uap- Nhu di néi & tgn, k§ hizgu phu D chi r3 th&m nhiét lugng d6 di 18y chudn theo
Tkg mai chat lanh. Ciing c6 thé k§ hieu don giin i3 g,. Con k¥ higu phu r dé chi nhiet
lugnyg da tdy chudn theo kg dung dich dam dac, thidu q, .
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Nhiét lwong ngung ty héi lwu g, va nhigt luong gia nhiét gy duge x4c dinh bing
cich cong them mat hegng nhiél vio cdc gid tri 18 thifu go; 0 VA Qe KDL kéo dai
duisy dang nhigt Ly, trong viing hol m dén cdc dudng E, vi &, ta s& duge cde gid 1r] 1481
thidu trén. Gid tri céng thém phu thube vae hi¢u sudt thigt bi biéu thi bdng dudng chinh
trén da thi.

Piém cuc 8i thidu N . 13 gizo difm cla dudmg ding nhigt t,; kéo dai vh dudng
- Diém cyc t8i thiéu Tl .. 13 giao didm clia duimg ding nhiét 1), kéo dai vi dudng
Cy Poan ? Ty i 13 lwgng nhiét 18t thiéu cén thigt gia nhigr cho mdi kg.dung dich
dam dic, con doan qp,,;, 12 nhiét lvong héi wu 181 thidu 1Ay chudn che mét kilépam
méi chat,

Trong thyc thé, q;, bao gitr ciing 16n hon Qp y;,, nén Tl ndm phia trén I, .. N&i
My visi didm 12 ta s& duge dudmg chinh cha qud trinh cap vh thii nhiét trong chu trinh
sinh hai vi hap thu cua miy lanh hap thu.

Theo cac gid tri trén 46 tht h — & (h.11.10) 1a ¢6 thé r:hu‘ng minh dé ::lang phuong
teinh cén bang nhiét cha toan hé théng :

9 * dnn=9% * 9ap ¥ 90 {11.25)
Cfing tir hinh trén ta ¢6 1hé xdc dinh duge nhidt lugmg trao 381 & hai thigt bi hé]
nhiét T va TL

Thigr bl hii nhl&t [: Quue = hz - h_; = hﬁ - h5 il ]26&)

Thiét b1 hoi nhaét 11 ; Qurar = (hyz — hy;) i

= = k-t
md=1;mr:—"1—-—“.

Thay my v m, vao phuoeng trinh va xét cdc tam gide déng dang 7-10—12 va 7<-atacéd:
Uuny = 1y — b 111.260)
hay cling chinh bing doan thang & — ¢. Nhiét lugng 46 ciing chinh {2 nhi.¢t liremg thu héi

cdp tris 1ai do binh sinh hoi. () binh hép thu npgudi ta ciing 46 8o Mot lugng nede Tam
mdl d€ ldy di nhidt lugng thita dé.

11.5.2, May lanh hip thu NH;/H,0 hai v nhiéu cip

Dgi v6i may lanh nén hai NH,, khi t¥ 56 4p sudt p/p, bing hode 16n hon 9 thi ogwdi
ta chuyén sang mdy lanh hai c4p nén. P&i véi mdy lanh hip thy, digu kién viing khir khi
phii duong Az > 0 chi la diéu kién nhiét dong dé duy tr} chu trinh mdy lanh hdp thu
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hoat déng, néu ¢éc didu Kién dén 1di 1y 36 nhiér qua nhd thi ngudi 1a sir dung mdy lanh
hap thy hai hay nhidu cfp.
- D6i vOi miy lanh hip thu mét cdp, cdc thong s 4. to v t, ¢6 gid tri gidi han khong
viron qua dugie, Ta obd thé thdy ro gid tri gidi han 46 wén dd thi lgp — (171} (h.11.15).
Chu trinh may lanh mot c&p binh thuimg bac gdm qud trinh sinh hoi 4-1-2 va
4-1-6. (Qua trinh hdp thy 6~3-4 va diém 2 13 ngung ty va 3 b hay haoi. N&u giit nguyén
nhiét 4 gia nhigt ¢, khi t, 16n 1én thi &, 16n 1én, dich ddn v& phia trdi trong khi £ nhé di
va dich din v& phia phai. Khi nhigk dd ngung t tién u3i diém 2' th) diém 1' vh & tridng
1&n nhau. Nang do dung dich ddc vi dung dich lodng béng nhau, ¥ing IEI]ITI khi hing
khong, nhu viy p), va Ung véi né la t', 1a gidi han 4p sudt va nhiél d§ ngung tu. Tuong,
te nhu vay khi gilt nguyén ty va 1, ha t, xufng t' thi ndng dd dung dich dam dic s& tign
téi ndng déd dung dich loding. Viing khir khi bdng khéng. t, [ gidi han nhigt dd bay haoi.

hj}
pll
R
Pﬂ
1" n
i i - L R
T,:,. T.j TH Tﬁ T|.| T

. Hinh 11,15 : Gid i gigi han cla mdy lanh hidp thy mat cip trén 48 1hi lgp - /T

Tir phuomg phip tinh todn 86 ngwdi ta cd thé dung duge dé thi cée nhigt db gidi han
cho may lanh hdp thy 1 cdp. D8 thi cdc nhigt db gidh han cha miy lanh hip tho 1 cap
vl cdp moéi chift NEH/TLO duge bidu dién trén hinh 11.16. Nhitng dudng nhigt dd gidi
han dugc xdc dinh vdi gia thigt viing khir khi Ag = 0, vic qud trinh hdp thy, sinh hei,
chuny luyén 13 hoan hdo vi cdc qud trinh trao d8i nhigl & thuan nghich, Cic nhiét di
gidi han do d4 12 ewc tidu (t, va 1) hode cuc dat (t,). Bdi viy véi cic chu trinh thie, y
theo chél lugng thiét by phai didu chinh lai £ 10 dén + 20K, Thi dy 46i vdi nhiér dd gia
nhi&t t,; = 100°C nhiét 45 ngimg ty ¢, = 40°C, ta khong thé dat duge nhigt do t, = — 12°C
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ma chi dat durgre tie -2 dén +8°C ma thet. Mudn dar duge nhiét 46 thap hon nita ta phai
dimg médy lanh hdp thy hai hay nhidu c&p.

50
o ey
ey =
L, P 7 - 2/
g 10 :"44
K

J00 B0 50 49 30 -0 -10 2 °co1w
" Nhist 4 bay hait,

Hinh 11.16 : MNhide d& gidi han oda miy lanh hip thy mol cip
v cap midd chit MH/H.0,

Cdc phuong phdp lap ghép cac cdp cia mdy lanh bdp thy véi nhau cling tuong ty nhu
cach lap ghép cac clip cha mdy lanh nén hoi, iy tudmg hop ghép tﬁng it ft duoe sir dung
trong may lanh hdp thu, Ngodi ra cé the ghép m:iy lanh hip thy véi may lanh nén hoi, mdy
lurth hip thu théng thudmg véi mdy lanh &jecto, mdy lanh té1 hip thy... d¢ dat nhigt d6 thip hLin

S 6 nguyen 1y mdy lanh hép thy 2 ¢dp duge bidu didn trén hinh 11.17

P
SH;
" NH,
L HTg
Fra X
Biyge
P =Py
b}

Hinh 1117 : 50 dd nguyen 1§ miy lanh hilp thu hai cfp
a3 Sa dd dom gidn ; by 5¢ dd cd héi phiet (vi o hay hol wung gian)
- Mt tidt luw vk mde c&p nhigt 49 bay hai
————— : Hai ti€t liu, hat c&p nhigt 38 bay hai,
céh ngung tu hdj huu cha binh sinh hoi cho cofp he 4p.
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Cho trinh g6m hai binh sinh hoi va hai binh hidp thy tvang ang hai cép dp sull thdp
dp vi cao dp SHe, SHy, vi H1, HT. Hoi mai ¢chdl sich ra & binh sinh hoi cao dp SH.
duge dya vao din agung ta thi hoi méi chdt sinh ra & binh sinh hoi thép ip SH, duor
dua vio binh hip thu cao dp HT,. Binh hip thy thap dp HT, hip thy hai mdi chit di ra
tir binh bay hoi. Ba thiél bi héi nhig&t HN1, HN2, HN3 lam nhiém vu tran d6i nhiét, ting
higu suft nhict clw chu trink lanh. Trong tidmg hop mét tigt Lo vh mor ché di hay hot
thi Iong moi chal ra tir binh ngung t & di thing tdi HN1 qua tiét lvu rdi vao dan bay
~ hai. Truimg hop cé hai ¢ché& da hay hai thi cén hai van Gt luu. Bdu tién mbi chit Wong
qua van tiét [uu thik nhat vio binh trung gian ¢6 4p 2udlt trung gian. Tio day mot phin
ldng bay hoi & binh bay hoi nhigt 06 cao. Hui niy duge dén true i€p vao binh hdp thy
vao dp. Phdn tang con lai dén qua HNI 18i qua van €t luu 2 d€ bay hoi & dan bay hoi
c6 nhi¢t do thap hon. O so dé niy ngudi ta thung tich mar phédn 1dag tir binh trung
pian dé€ thyc hign ngung ta héi I & binh sinh hoi 4p thip. Nhu vy binh ngung vi binh
sinh haoi cao dp e 4p suil cao p,. Binh hip thu thip 4p vi binh bay hoi nhiét do thap ¢
ap sudt thap p.. Cac thidt bi nhue binh trong giun. binh bay hot & nhiét d¢ cao, binh sinh
hoi thdp dp, binh kip thu cao ip ob ap sufit iming gian p,;- Thutng ngudi ta tinh chon pg
sao cho ty 50 nhiét dat cuc dai :

o Q
Que + Qur

hode dé nhiét higng gia nhigt 1i cye tidu :

= max (11277

(Qu.c: Ot = min

11.6. MAY LANH HAP THU KHUECH TAN:

C6 hai loai may lanh hdp thu khuéch 1in. Mdy lanh hip thy khugch tin cia Mauri
ngudi Thuy F3ién c6 cong sudt 19n sit dung trong cong nghigp. My niy c6 nhigl do soi
thay ddi phit hgp voi vige ha thdp nhiét 6o khéng khi dén xudng nhiét d¢ yeu cdu nhdm
ning cao hiéu suft mdy lanh. Mdy lanh hdp thu khuéch tin cong sudt 1én van cé bom
dung dich la chi 1iét chuyén déng,

Nhurng ngay nay ndi dé€n loal mdy lanh hdp thu khugch tin ngudi ta thudng nghi dén
th lanh hdp tha gia dinh, v6i cong sult lanh nhd. Sir ra dé clia mAy lanh hap thu kife ndy
xudt phdt it § nghi ché tao m&t may lanh hip thu hoan todn khéng cd chi tidt chuyén
dong. £ thye hien diéu dé phai ding mat loai khi tra nap vio hé théng dé can bing dp
sufit bay hoi vl phan ngung tu v sinh hoi. Su tuin hoan dung dich trong hé théng duge
Lthye hign bing bom xiphéng do su sai khdc nhigt dé din t6i chénh 1éch khdi lwong rigng
v 46 chénh e6t 1ong. Y wdng nay do Gepperl ngudi Ditc dua ra vao nam 1899,

264



Nhirog sau nhiéu 14n thi nghiém 6ng di khéng thank céng vi di sir dung niter 2am
khi tro can bang 4p sudt vi nd c6 phin tit Jugng gdn bang cua améniic. Mai 23 nim sau
(1922) hai k¥ su ngudi Thuy Dién 12 Platen va Munter mdi thir nghigm thaoh cang vdi
hydea 13 khi tre cin bing dp sust. Hydrd 6 tinh khuéch tén t6t. Phan ur luemg nhé hon
nhidu ciia amoéniic. Trong ciing dp su#t vi nhigt d&, amonidc ¢é xu thé lang xudng con
hydro chuy&n déng 1&n do ty trong kbidc nhau. D6 Y didu kidn tién quyét cho viée wdn

hain chil trong hé thdng va cbng la 1y do (ho nghiém thanh cong d8i vai hydré. :
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Hinh 11,18 © 50 d8 nguyen 1¥ miy lenh hip thu khutch tan.

1 Ben:Z- Xiphang ;3 - Binh siah hei : 4 - Naung tu héi luu ; 5 - Dan ngung ;
6 - Binh chits Hy . 7 = Dda bay bai 5 8§ ~ T cdch shigt ; 9 — Héi nhiét ding hoi ;

10 — Din hap thu 5 LI — Binh chéa dung dich ; 12 — Hi nhi¢t dung dich léng.
" h
]
rﬁg e i |I <
; _
.:_-‘_'____H“
i : v
S i
! Hioh I1.1% : Hinh dang ban ngodi mdy lanh
i hap thu khusch ldn {MF)
*?:L" o . a — Binh sinh hoi va bom xiphdng 92 cach ohiét ;

i b - Binh chifs hydro ;

¢ = Dan ngung {nim sau miéng gh} .
4 — Dan bay hoi ;

_ ¢ — Ddn hip thu ;

r f = Binh chifa.
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Hinh 11.18 va 11.19 mo td so dé npuvén Iy vi hinh dang bén ngodi mdy lanh hap
thu khuéch tin. Trong mdy lanh hap thu khuéch tan ¢d ba vong tudn hoan,

1. Véng tudn hoan thit nhat 13 cha moi chat lanh amoénidc. Mai ¢hat lanh tir binh
sinh hai vio din ngung, ngung tu rdi chay vao din bay hoi hay con goi la dan khuéch

tan. Tloi NH, s& khuéch tdn vao khi H, tir dp sudt riégng phin biing khong 1én dén dp sut
Tromg g vdi nhigl 46 budng lanh sau 46 theo khi H, lang ddn vé Jan hép thy vi hdn
hup NII; + H; ndng hon. San khi duee hip thu NHy dung dich trd thanh dam dac va
dwoc bom xiphéng bam trd lai binh sinh hai.

2, Vang ludn hoin thit 2 13 cia dung dich. Véng tudn hoan nay cing gidng nhu o
mdy lanh hap thu binh tludng. Dung dich dam Jdac dwge bom ziphong bom br dan hip
thy vao binh sinh hoi. Dung dich sau khi sinh hoi amoniac, tro thanh dung dich loang.
Do chénh léch cat long dung dich lofing 1y chay vé dan hip thy.

3. Vong tudn hedn thit ba 14 cda hydrd. Khi hydrd trong dan khugch tdn theo hoi
NH, ling v& dan hap thu, Hei NH, duoc dung dich shap thu ddn. Hén hop cang it hoi
NH, cing nhe. Dong hdn hop chuyén dong din 1én dinh din hdp thy, Khi hét hoi NH,,
hydro chuyén déng trd lai dén bay hai. Binh chita hydré ding dé c:&n bing ap sudr khi
nhiél d& bén ngoii thay déi.

Trong mdy lanh hip thy khugch tin cd b6 i hai thigt bi hdi nhigr, mat gida NH,,
H, viio vh ra khdi dan bay hoi, mol cho dung di:h loang va dung dich dam dac vao va ra
khai binh sinh hal. Bom xiphong lam viée theo nguyén tac thay déi Ly trong. Dung dich
duoc 46t ndéng sinh ra nhitng bot hoi nhé, bot hai ¢é tdc dyng kéo theo ¢a lang chay
vio binh sinh hoi. :

Trong thye t& ngudi 1a khong (thé dal duge cac vong tudn hodn Iy wdng nhu Ji ndu,
Thi du & dan ngung I¥ thuyét 13 khong eé hydrd nhung thue t€ 13 vin cd 1n mor it
hydrd, hoau khi ra khéi dan hap thy hoi d6 12 hoi hydro tinh khi€t nhung thye chét viin

- cd 1dn hei amanide vA nuede, ty nhign ¢é the bd gqua khi tinh tean.

Thi ddn : Tong &p sut thigt bi A 1,6MPa néu ta chon nhi&t 46 ngung tu 1a 40°C v
yéu cdu nhiét d4d & cudi dan bay hoi la r, = 0°C thi 4p suat riéng cioa hai NH; & 46 phidi
l2 0,45MPa. Ap suft niy c6 thé tra theo dé thi h - £. Véi 4p sust Pxni, = 0.45MPa va

nhiét do 1, ta ¢ 1hé xdc dinh duge &, cha dung dich 13 0,46kg NH./kg dung dich. Néu
chon 1y = 150°C k&t hap vdi p, = 1,6MPa ta xac 'djnh duge &, = 0,18kg/kg. Dung dich
lodng tir binh sinh hoi chay tr da vé binh hip thy vai &, = 0, 18kg/ke. O trang théi cén
bang voi pha 1ong, pha hoi s& cd ndng da £, = 0.9 (tra theo dé thi h - £). Vi n&u hoi
NI, trong binh hip thu hi hip thu d&n dp sudt rigng 0, IMPa (d6 1a dutmg s6i di qua
giao diém ciia £, vi 1) thi dp sudt riéng cha nude sE 1 PH:{:,: 0,01 MPa. Nhir vay dong

hoi di khéi dan hip thy bao gém khoing 93% H., 6% NH; va 1% H,0 theo ty 1§ the
rich. Bang 11.1 cho ta thiy rd thanh phén 4p suft coa timp vi tri trén hinh 11.20.
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Bang {1.7 : THANH PHAN AP SUAT O TONG VETRI COA MAY LANH
HAP TITU KHUECH TAN

Vi tri PNH,, MPa PH,.MPs | PH,O.MPx | TP l’
) N |
ay 2o din ngump 1.5 | { ) 1.4
k) Cudi dan ngung ddu din boe hui 1.6 | 0 0 1.6
1 1
o3 Cudi dim hde hoi uds i 1,14 Q004 1.6
d) Binb dim hip thy LU | 1.5 '| 0,01 &

Phirong Lrinh cin bang nhigt cha mdy lanh hip thu khuéch tdn 12 :

Qa * 4, + g = 94 + dn 111.26)
Trong do : qy Nhi¢t lvong gia nhist rigng ;
q, — Manyg svdl lanh rieng ; ) 1

0 — Nhi&t lugng riéng cap cho bom xiphdng :
g, — MNhiét ngung tu riéng ;
qa — Nhiét hdp thu riéng ;
g — Mhigt lugng ri&ng. ngung tu hdi hiru,
Tuy rang cdp nhiét cho pom xiphang, mdt phdn hot amédniac di dwoc hinh thanh

nhunyg khi so sdnh vé1 méy khong ¢6 bom xipbong (hi téng nhiét nay vin ldn hon la
cony sudt dat néng cho mdy hip thy binh thudmg. _

1Tink !1.19 mé 3 mot midy lanh hdp thy khuéch tin thue t&. Cic thiét b hdi nhict dmge
két cau theo dang dng tang. Npvdi ra thi€l bi con cé mot dng can hiing ndi tr cudi dim
ngung vé hinh chiia hdp thy dé dua khi khong ngung tr din ngung vé dan hdp thy. Hg 56
nhigt { cha may lanh bap thy khugch tin dat khodng 0.3 khi ldm mat béng khong khi va
hiing (0.4 khi 1am miat bang nuéce, chi bing khodng 1/10 hé 53 Tanh cla i Zanh nén hoi.

11.7. MAY LANH HAP THU CHU KY

May lanh hip thu chu k¥ 14 loai mdy lanh dom gidn lam viée gidn doan. Do nhuge
diém 13 he s6 nhiét nhd, kho nr déng hoid, méy lanh HT chu k¥ hidu nhu khang dugc g

dung ngadi muyc dich k€l hgp véi nang licgmg mat rroi hoac n]ﬁ{:t thai coéng nghisp.

FHinh 11.20 mé ta thi€t bt lanh chu ky cha Careé (Phdp) ché tan vio gitta thé ky 19
diing cap moi chil améniac va nudce. Thidt bj gdm 2 binh chia ndi théng vdi nhau bing
I dudmg Sng nhie hinh v&. Binh 1 chia dung dich d2m dae, 1am nhigm vy ¢tia binh sinh
hai va hap thy con binh 2 14 ngung ty va bay hoi. ¢} chu k¥ ddr ndng, bink 1 (sinh hoi)
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duge gia nhigt bang dén con binh 2 (ngung lu) duge 1am mét bing nwde. Hoi ambniac
sinh ra 0 binh 1 droe ngimg tu lai & binh 2. Tm-ng hé thiéng cd 4p sudt ngung . Pén
chu k¥ lam lanh, toin b thiét bi duge quay nguoc lai. Binh | 1am mét bing nudc va trd
thinh binh hip thu, binh 2 tr& thanh binh bay hai va dit vao buéng cén ldm mér 3¢ thu
ahiél ciin mai trwdng hay chat tai lanh. Nhiy c6 6ng noi bd trf séu xuding gilta binh nén khi
lat ngwoe lai amoniic 1éng khang thodt vé binh hdp thy duge ma chi o hoi amdnidc thodt
vé. Da edch bd tri ddu dng phia binh 1 nén hot dé ding di vio binh ngung tu & chu ky dot
nong va lai suc qua dung dich & chu ki 1am lanh, lam tang 16¢ 46 hép Lhy 1én ot nhidu.

a WO
N
]
a !
Hinh 11,23 : Nguyén t-ﬁ.c Lam viéc cln midy lanh chu k¥ (Carré),

a) Chu ki 401 uénp 5 1 — Sinh hai ; 2 — Ngung to ;. 3 - Nude 1am mad; § - Dén cén.
By Chi ke Tam lank '\ = Hipthe ; 2 — Bay hoi ; 3 - Mude Tun mdt ; 4 — Budng lanh.

Ciing chinh do hai chiic ndng O chu k¥ d6t néng va lam lanh nén binh 1 con duge
g1 Ta binh hdp thy — sinh hoi, hinh 2 12 binh bay hoi = ngung tu.

M4y lanh hip thy chu kj ditng chdt hdp thy 16ng cé mdt 56 nhuge diém co ban 14 :
— Kho e dong hod chu trinh de dic didm van hinh, '

~ Nude hi tich ty & din bay hoi suu ohiéu chu k¥ 1am viéce,

- C& nguy co gay nd ndu quén chuyén chu k dist ndng sang chu k¥ lam lanh,

- Khé bé tri duemg hoi suc vao dung dich & chu k¥ lam lanh. O teén nguisi ta phai
lat'toan bo Ihiét bi. )

Ngay nay cé nhidu logi may lanh hép thu chu ki giai quy& dinge cdc tén tai nhu
nguy cd gy nd, phuong phip bd trl dudng hoi vé, su tich tu nude trong din bay hoi va
vin dé tu déng hod.

Thi ddy : St dyung cdc chdt hap thu rén cé thé leai tnY duge khéd nhidu cic nhuge diém
da neu tran.

Hinh 11.21 gidi thiéu mdy lanh chu k¥ don gidn cia Normelli (Thuy Dlé'n) do hing
Simens cheé tac.
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Hinh 11.21 : Nguyia tic nt izgah Protes cia Mormelil

1 — Binh sinh hai = hip thu ; 4 - Binh chifa ;
2 — Diin ogumg 5 = Din bay hei .
2 - Day didn i & — Yo wich nhitt w lanh.

May lanh ndy s dung cap moi chat NH./CaCl, nén loai trir duge nguy cd piy né
khi kéo dai chu k¥ dat néng qud mude cing nhu sy tich tu dung dich & dan bay hoi.. Day
dét dizn dat & gilia binh sinh hoi — hdp thy <6 nhigm vu gia nhiet cho lién k& hod hoc
CaCl, (2...8) NII; & sinh hoi amdnizc. Hoi amonifc sinh ra di vae dan ngung tu khong
khi, tiyumg tu lai v duoc chita vio binh chita. D&n chu k¥ Jam lanh, ngdt mach dién ¢ip
cho binh sinh hoi — hip thu, Nhiét hip thy ciing Juoc thai ra cho khong khi Jam muir
hing cdch lod nhiet. O day cé thé nhan ra ngay nhuoe didm v& mit nang lrgng cia mdy
lanh 14 - Nhidt cdp cho binh sinh hot rong chu ki 46t néng s& bi tén that ra moi trurdmg
.qua cdnh tin nhiér, hai lanh s6i trong dan bay hei cling bi canh tan nhigt dan ngmg 1am
néng lén trude khi di vio binh hép thy. Nheng phai chap nhan nhing nhwrge didm d6 dé
mdy lanh ¢é kér cdu dun gidn nhu hinh v,



11,8, MOT SO LOAI MAY LANH HAP THU KHAC

Trong mdy lanh hap thu lién e, bem 1a chi tigt chuyén dong duy nhat. Bom vin co
ning hode dign nang dé hoat dong. Pidu dé nhidu khi gay khé khan phic tap cho vige
vin hanh. Naudi ta da tim phicu bign phip J€ ché tao mdt may lanh hip thu khéng cé bom.
Trong may lanh hip thu khuéch 1dn nhd ¢6 burn xiphong va khi tro cin bing ngudi ta
di taw ra dugc mdy lanh hdp thu khong c6 chi gt chuyén dong.

Mot miy lank hip thu khéng cé chi tiét chuyén doéng khic duce dng dung khi phd
hign i cla Altenkirch (Bifc) ding cét 16ng d can biing dp suflt ngung tu vi bay hot,
lling SERVEL cila M$ di ch€ tao nhimg miy lanb hip thy kidu ndy véi cap moi chit
H-{¥/LiBr.

Mot phuang phap khac La tn dung nang hipng din ndr eda dung dich lodng phai tid&t
hrs 108 Lai bink hip thy dé bom dung dich dam dac tr binh hip thy 18n binh sinh hoi
ki€n tuahin. Nhung ddy 1a vén dé nan gidi vi nang lugng din nd thuéing khéng dil € cap
cha hom? bdi vay van odn ning heng bo sung.,

Ciing ¢é thé ghép had mdy lanh chu k¥ d€ duge mit may lanh fign tuc holdc ding
binh cav vi trung pian d€ chuyén dung dich dém dac tit binh hdp thy cé ; '1p sudt thip
dén binh sich hoi ¢6 dp suit cao mi & ddy khong dé cap dén.



Chuong 12

MAY LANH EJECTO

12.1. KHAI NIEM

Miy lanh &jecro cling hoyt ddng theo nguyen 1§ cla chu trink nguge, nhung trang
(ruémg hop niy, qua innh nén hai moi chat lanh duge thue hién nhé éjecto. V& nguyvén
Iy may lanb loui niy cé the ding bat ci loai mdi chit ndo, nhung hién pay ngudi ta
thirimg ding hude lam mdi chit lanh.

Vige diing nude 1am mai chat lanh co nhimg wu diém ddng k€ do gid thinh ha,
khong dac hat va gay chdy né ma nhiét hod hoi lai Lén (& 0°C nhiét hod hai r = 2500
Klkg). Tuy nhién védi mai char lanh 1a nwde L can phai duy tri dp sult lam viéc rat thip
vl thé tich Idm (& 0°C, dp sudl hod hoi 0,00608 bar, thé tich riéng cha hoi 13 1211
m"."kg}. Ciing chinh vi viy ma nude khong duge ding 1am moi chét lanh trong céc may
lanh ¢4 miy nén hei. Trong trudmg hop may lanh gjecto, vide dung nude lam moi chil
lanh cho phép st dung hai nude 1am chédt eong tde sy clp cho éjecto. Digu nay dac bigt
¢6 ¥ nghia khi hot meée due cung cdp W cwa trich clia tuabin & cdc rung tam nhigt
di¢n ¥i né co thé tao uén nhimg lgi 1h€ ding ké theo quan diém ning lrong va kinh &,

Nhuge digm cia loai mdy lanh nay 13 higu qua nang lugng cfa né néi chung thap do
cd tom chit nang luyng khé Ldn trong &jecto, déng th¥i lai phai duy tri dé chan khong
cao trong thiét by bay bhoi vi thigt bi ngung (w.

My lunk éjecto duge sir dung thich hop ¢€ didu hoa khong khi vi khing cin nhiét
do lam lanh thip, & nhilng noi c6 ngudn nang legng thi ¢dp 18n nhu cic xi nghiép céng
nghiép nhe v thie phiam, trén tau thuy, ... Viec ding méy lanh éjecto dé didu hod
khong khi trén cic thu thuy rél ¢é trién vong vi & 46, khi cdc thiét bi lam viéc thii ra
ot nguan nhict thar ¢dp khd 16n ti khi thii, nude lam madr dang oo, Kha nang dong hoi
nwde ¥ thong 58 (hdp cha mang nhiér rong rhiét bi diéu hod khong kbi s€ lam tang
lwong dign nang sinh ra trong mdy phéar tuabin trich hai. Vi vy, s dung mdy lanh
tjeclo cho he thong diéu hod khong khi'két hop vini tuabin trich hoi coa trung tam nhiét
khi hod 13 1&i gidi hop 1. Trong cang nghiép hod hoc va thuc phdm, miy lanh gjecto
ditng d¢ sin xuat nude lank, hodc phue vu céng nghé dé hop rau qua.

12.2. NGUYEN LY LAM VIEC VA CHU TRINH LY THUYET
CUA MAY LANH EJECTO

Gicng nhu trong mdy lanh hap tho, trong may lanh &jecto qué trinh nén hdi ciing
duuc Lthee hien theo nguyan 1¥ "maiy nén nhiét". Nhu viy, ciling tén lzi cdc qud trinh cia
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chu trinh thudn va chu trich nguge. Phan chu trinh thudn gém co thi&t by sinh hei (hode
hat thir cdp), &jecto, 1hi€l bi ngung t vd bom. Phin chu trinh ngwge 14 may lam lach
gam ¢o €jecto, thifl bi ngung tu, thiél bi L&t luu va thidt bj bay hot.

Sa d6 cha thigt bi miy lanh &jeetd irinh bay trén hinh 12.1

Hoi tir thiét by sinb hoi SH dugc ddn 160 voi phun coa gjecto E. Trong Ong phun, thé
nang cuy hoi duoc bign think déng ndng vi 1dc dé chuyén déng ciia hoi tang, cudn theo
hat lanh tac thanh Gr (hiét bi bay hoi BIL. Hén hop ciia hoi lam viée (hai ndng) v hai
lanh duoe di vao dng tang Ap cla &jeela, O day dp sult cia hdn hop tang lén do hei giam
tiic div. Nhur viy, nhdd ddng nang cius dong hwi
lam vigc phun vao ma qud trinh nén hén hop
hot duge thue hién tir 4p sufl trong thiét bi
hay hoi p, dén dp sudl trong thi€t bi ngung Iy
n,. Trong thiét bi ngung tu NT, nhiér ngung
tu p, duge thai cho nude lam mdl, nudc
agung chia thanh 2 Jdong @ ddng hoi Tam viége
duac bom Bl bom vaoe thigt bi sinh hai SH,
phin ¢on lai di qua van tiét lvu TL! vao thiet
_ hi bay hoi BH. Do cd sy bay hoi mé1 phin

Hinh 12.1 : 50 86 nguyén Iy nudc trong thigt bi bay hoi nh¥r d6 chan
miy lzob &jecre. .- P .

khong cao mi xdy ra qua Irinh lam lanh.
Nhiét do sai cha nude & day phy thude vao dp
e trony thi€l bi bay hoi. (3 &p Juc khi quyén, lkg nudc bay hei thu 2257k, mudn nudc
s0t, thi dy, & 7°C phai fao re dp lyc  1thi¢l bj bay hoi khodng | kPa va lkg nudc bay hoi
€ thu vaoc 2480kJ. Hei tao thanh rir thi€t bi bay hui duge &jecto hit lién tuc, do viy ma
rrang thidt bi bay hoi Juon ludn duy tri mat 4p sudt khong ddi va qud Irinh bay boi xay
ra lién tue. Nudc lanh, duge goi 13 "nudc lam viec™ dugc tufin hoan gifa rhiét bi bay ho
Bll vi ho ding tanh H phé bom tudn hoin B, nudc nhiél do cao duoe quay rd lai qua

van giam dp TL2 va phun vae thift b bay hui. '

Chu trink ly thoyét cha mdy lanh &jecto dude trinh bay trén dé thi T-s vi h—s
hinh 12.2 vi 12.3,

Ti . h
7 1
T ___.. H 4 410
4 10
| __Bif% 1 r";
[}
! 7 1
T A g 3"
* 5 |2 }"- s - 23
5 % S 8 5
Hinh 12.2 : Chu trinh 1§ (huydt mdy tanh 2jecto Hinh 123 : Chu .rinh 1¥ theyé? mdy lanh &jecto
teen dd thi T—=, trere A the b s,
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Ilgi su cap duge sinh ra trong chigt bi sinh hei din né doan nhigl Irong dng tang téc
clia &jecta d¢n dp sudt p, trong thigt bi bay hai (gud trinh 1 = 2). Trong budng hén hop
cia ejecta, hai so cip (2) hén hop vdi hoi sinh ra trong thi€t bi bay hai (9). I1én hep (3)
diroc nén doan nhiét trong dng khuéch tdn cha &jecto (3 - 4) dén ap seat ngung ty p, va
ti€p tue qud trinh ngung W (4 — 5} . Nuée ngumg tao thanh mdt phén duge nén theo qud
trinh {5 — 6) vi di viio binh sinh hoi, & do 06 dugc 1am ndng t&i nhigt a4 bie hod (6 - 7)
réi tiép tue gudl trinh sinh hoi (7 — 13, Phin nude ngimg con lai duge 1é luu (5 - 8) dén
dp sudl p, va HEp ue qud trinh hay hai (8 — 9. C6 thé xem qud tfinh 13m viéc nhir vy
gém 2 chu trinh xdy ra ddng thdi theo 2 chidu ngwsc phau : chu trinh thuan
1=11=5~6-7-1 va chu uinh nguoc 9-10-5-8-0.

12.3. TINH TOAN NHIET THIET BI LANH EJECTO

Nhigm vu tinh toin thuimg bao gém nhimg phép tinh sau :

~ Xéc dinh Iuong hoi lanh bj cusn khai thict bj bay hoi m, kg/s ;

- Xiac dinh hou lugng khéi lugng hoi so cép m, kg/s ;

— Xac dinh nang suit nhiét cba thigt bi ngung ty Q0 EW

— Xac dinh ning sudt nhict cig thigt bi sinh hai Q kW ;

— Hién quia vaa thi€t bi.

Cie 8¢ lieu cdn thigt ¢ thue hign cdc tinh rodn nhigt Ja : Nang sodt lanh Q, nhig¢l dé
bay hoi t, vd ngung tu (. cdc thong s& cia hol so cdp @ |, p, v X, (d kho clia hei).

Khi biét cdc thong sd di cho, ¢6 thf xay dung chu trinh 1% thuyél cua thigt B trén
d thi T— s, h= s, trir viée xac Jdinh vi trf cdc digm 3, 4.

Trudc hét, can xdc dinh suft tigu hao hoi so edp.

£ = —£ L12.1)

Pai hemp nphich dio cfia suat ti&u hao hoi so cfip chinh 14 hé s& phun :

U, =4 = Mo (12.2)
g m,
Dé xdc dinh gid trj g, ching ta viét phuong trinh cdn biing nhiél cia &jecto ddi véi
I kg hei durgre hiit (ir thigt bi bay hai
gilhy —had = {1+ gi)thy ~ hy) (12.3)

treng dé hy, o, hy, hy 12 cde gid tri entanpy ola hol tai céc trang thdi 1, 2, 3, 4, kl/kg.



Néu thay qﬁa trinh nén trong éng khuéch Gin coa gjecto (3 — 4} bdi hai qud tinh
rigng 18 cho hoi so cip va hoi lanh bi cuén theo thi cé thé vigt

{1+ g¥hy—b)=gihy, —bhd+hy—hy - (12.4)

Tir day ta ¢d -
hig—hy
i = 12.5

o hy —hy, {12.5
— Liu lugng khdi lugmg ela her lanh ¢é the xdce dinh tir quan hé :

m, =2, kgfs (12.6)

U, ) !

J day, 4, 1& nang sudt lanh riéng :
4o = hy = hy ~ klkg (12.7)
Ta ed lw Wegng khén logng cha hol sa cép -
ni, = g, . m, kg/s (12.8)
— {ong sudl nhigt coa thiél bi ngung tu :
Q= (m, + m)ihy — L), kW {12.9)

— B6 gua anh huéng cla qui trinh hom, ning sudt nhiet cha thiél bi sinh hai ¢6 the
sac dinh nhé quan hé :

Q, = m(h, —hg), kW C 12,00y

— Hi¢u qua oda chu trinh :
Q . .
£ === (12.11)

¢

Hé 58 lanh cia chu trinh nguoc

L 'S 12.12
Eﬂ_|o_h1u‘h9 e

Higu qui lam vizgc cua chu trink thugn duge danh id bing higu suat 1, :

nlzlz{hl_h”)_(hf‘_hﬂ) (12.13

1, v I duge poi L cong caa cho rinh npwge v chu trinh thudn,

12.4. DAC PIEM CUA CHU TRINH THUC
TRONG MAY LANH EJECTC

Chu (rinb thue cla thigl bj lanh &eeta khdc véi chu trinh 1y thuyét do su khong
hoidn hao cha vde gud trinh khi dong va cha cdu tao &jecta. ¥Vi nhimg nguyén nhin nay
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mi ¢o 1én tht trong dng ting toc, trong budng hén hop va trong &ng tang dp. Nhiing
tdn that niy dai hdi phai lang luu lugng hoi so cdp.

Mt s khde bigl nira cia chu trfinh thue xudr hién da sy trac doi nhigt frong cdc
It bi bay hoi vii-ngung tu xiy ra o dé chénh nhiét dé xdc dink. Khi ding thi¢ét by trao
Jéi nhiét hén hap, t6n that ndy s& gidm di nhidu.

B¢ dic trung cho hiéu sudl cia 8ng tang 16c v, va cia Sng khuéch tin n, ta thuimg
ding d& hoin thign cha éjects A = 1, 1), trong tinh todn, thuémg My tei s A = 0,7,

Heé =6 phun thire t€ cé thé xac dinh bang quan hé

__Ah,
U, -+ ! . (12.14)

( day ¢ Ah, 1 do chénh entanpy trong qui trinh din nd : Ah, = h) — hy
Ah 15 dd chénl enlanpy trong qué trinh nén h_ < by — hy.

Ty =0 il he s8 phun thige vii hé 3¢ phun 1y thuyét co 1ea goi 13 50 chdt lrgng.

Uy _ 24
n, =1 =51 (12.15)
£ E _

Trong 58 chat legng cla gjecta khvng chita ton thit nang lugng cda budng hdn hop,

ton that niy duge dic trung béi higu qua eda budng hén hopt), .

12.5. QUA TRINH LAM VIC VA KET CAU
CUA MAY LANH EJECTO

Thiétl b lanh &jecto thidmg duge ché tao theo hai loai chinb |

May lanh c¢é thiél by ngung (o kifu bé mat v mdy lanh cé thigt bi ngung tw kigu
hin hop.

Miy lanh gjecto ¢é binh nging tu kiéu 1hi€t bi trav doi nhiét bé ma duge Irinh bay
tren hinh 12.4a. Trong rhict bj losi nay ¢4 ba vong tulin hedn @ Yong tdn hoan cila hoi
s cap, vong tudn hoan cua méi chal lanh va vong twdn hoan cia chit il tanh.

Viony ean hoan thi nhat gdm thiét bi sinh hoi, van tiét luu 17, gjects chinh 5, binh
ngung 6 vd bom tuin hoan 13, Hoi ginh ra trong thiét bi sinh hoi di qua van ti€t luu vio
phin &ng tang t6c cua ¢jecto chinh, & day the nang cia nd drge bign thanh dong ning,
e 0 phun ting 1én nhigéu vi cudn theo hai tir thi#t bi bay hoi 2. Hén hop tao thanh
trong budng hén hap lai dirge 1ang ap sudl trong phin Gng khuéch tén cha &jecto va sau
d6 ngumg lai trong binh npuny 6. Nude ngung duge bom 13 bom mdt phin vio thiét b
sinh het, mdt phin di vé (higl bi bay hoi 2.
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Vabinh —
inh hai

. o Ql(ﬂ
. Huibc Hr larh Ii —‘iﬁ}’?'

¥A N Aguing

1linh £2.4 ; So dib thigl bi Lanh &jecty ba,
a) Thi€t bj ¢6 binh ngung tu kidu bE& mal (trong chu trinh kin)
by Thi€t bi i binh ngimg kidu hén hop (trong chu trinh ha)

I =hiét bi phun ; 2 - Thift hi hay hoi ; 3 - Do

4 — Van udl luu ; 5= E‘._j-cv:lr:t chinh ; 6 — Bink ngung chinh ;
7 — Ejecto phy, ting 1 ; 8 - Ejectu phy, ting IT; 9 — Binh ngung 18ng T,
10 = Binh ngung sing 11 : 1l — Van phao ; 12 = Van ¢in bing .
13 - Bom : 14 — Van viét lou ; 15 - Van, |

16 — Ho dong fanh | 17 ¥Yan diéu chinh . 1% — Bé nutde npunp v
19 — B chita nudc tudn hobn vla Yinh npung. nuedte Jam mil ;

Vang tadn hoan cha moi chit lanh gdm binh bay hoi 2, &jects chinh 3, binh ngung
6, bom 12 va van 6t leu 14, cdn vong tuin hodn cia chat tdi lank gdm hé tidu thu tanh
16. van tigt heu 4, thi¢t bi phun 1, thigt bi bay hoi 2 va bom 3. Nude duoe ding lam mt
* chit lanh ddng thin 1a chilt tal lanh & ha diéu thu lanh,

Tir h¢ ding lanh 16, nudc di gua van 4 va duge rigt luu dén 4p sudt bay hoi vio thiét
bi phun hoi va (& 44y phun vio rhigt bi bay hoi 2. Nhigt dd nuéc phun véae 19n hon nhidt
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dd bao hod tuamg img vii 4p sudt cha thiét b bay hoi va do 4o, mot phén {03 d2n 1%)
duge hod hai the nhiét tir nude, ohd vdy nude duge lam lanh d€n nhigt do bao hod. Hai
dugc cutn theo trong éjecto va tir day di vao binh npung réi qua bom 13 va van tigt hr
14, két thic chu trinh cia moi chit lanh, Nude lanb i thi€t bi bay hoi duce bom tai vao
he ding lanh, Do vay tt ca cde vang tuén hokn duge khép kin, may lanh &jectes ¢ binh
ngung kifu b& mit con ¢b 2n goi I thiét bi luin hedn kin.

Pé tyo chin khong trong binh ngung chinh cdn phdi tdch khéng khi ra khdi hai
nircie, cong viée nity duoc thye hien nhiy 1 &jecto phu 2 ting hoat diong hoan todn bang
hesi s cdp. HOn hop khi — hoi hit ra duge ngung w treng binh ngung phu 9 va 10 neén
khomg khi dugc tach ra v bi xa bd. X trénh dd hai va 1am déng déu dp sual trong hinh
ngumg, ngidi ta dat van phao |1 va van ¢in bang 12,

Thi#t bi lanh kifn &jeclo hoi o6 binh ngung kiéu hdn hgp (irinh bay trén hinh 12.4h)
cing cé npuyén 1y loal dong tweng tr. Hoi nude duge ngung ty nhiy LEp xie véi nide
lanh vA hén hop dege chda vao bé 18 va 19, Trong truimg hop ndy hoi so cdp va mdi
chat tanh thire hién vong tudn hoan hd, do vay thi€l bi niy cdo cb t&n goi 1a thigt b lanh
&jectar hai o6 ving tudn hoan hédn Vang tufn hodn cha chat tii lank cdn duge b sung
nude lign e do tdn that qua had boi.

Thigt bj lanh ¢ vOng tudn hoan kin ¢6 wu diém 13 cé thé thu héi duge nude ngung,
kich thudc nhd hen va cé kha nang lip dat gén hd tigu thu. Nhuge diém cla thigt bi nay
1 gid thanh cao hon v cdn cd thém mdt s& thi€l bi phu (bom, thi€t bi diéu chinh mic
va ap sudt, van). '

Thi&t bi cé vang ludn hodn h& nél chung tign thy it hoi so cdp va ré tién hon, ty
nhién né khang cho phép thu héi méde ngimg, dd 1a nhuye di€m quan trong, dac bist khi
sir dung hot ndng tir truag tam nhigt dién.

12.6. CAC PHAN TU CO BAN CUA HE THONG LANH EJECTO

So v6i he théng lanh ¢d mdy nén co, irong he théng lanh st dyng éjecto, ngodi
gjecto hoat déng khic may nén, cdc thiét bi hod hoi va ngung tu cling ¢ nhitng dac
diém rigng bigt,

12.6.1. Ejecty

1} (}'ng phur hoi (Ong ting 16c)

Céc kich thure co ban odn phai xde dinh 13 dién tich tiét dién viv clia 6ng phun f,.
dign Llich tiét dign rdi ham £, vi dién tich ti&t dign ra £, (h.12.5) vi ri d@l éng phun duge
- trinh bay trén hinh 12.6.
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— Dign tich tiér dign vio cha dng phun duge xdc dinh phu thudc vao téc d6 trong.
Bog dan hot vao @, mfs

f = (m{;:"‘ - | (12.16)

m, — lwe htemyg hoi sa cdp (hoi ndéng) x4c dish thea quan hé (12.8) phu thudec vao
i legng hai lanh my kgfs di gua wrén mot 16 phon.

v, — Thé tich riéng ciia hai 30 cip trwde dog phun, m*/kg,

o

877

Hiah 12.5 : Ong phun hoi.

Toc do w, d6i v6i hoi bio hoa 14 35 dé€n 40mys, treng cdc Sng ddn 6 van gidm 4p 14
70 dén 80m/s, ¢dn ddi vai hol qud nhigt 13 40 dén 45m/s. :
— Dién tich tigt dien téi han cfia dng phun ¢6 thé xdc dinh theo céng thite ;
Imn,, 7

o=y T 3 (12.17)
" byp /v |

G day b - He s68 phu thudc vao tinh chit cua hai.

b =JK(%](K +1}/{K - 1)

K — 86 mii doan nhiét cia hoi so cdp. D61 véi hoi bio hoa 1ay K = 1,13, véi hoi qud
nhiét K = 1.3 tong ing b= 0,635 v& 0,665,

Py — Ap sudt clia hoi trede Sng phun, Pa.
— Dién tich tiét dién ra cia ¢ng phun :

[ = D2 g2 (12.18)
)y

v, - |hé tich rigng cla hoi cudi qua trinh gidn nd, m/kg.
— Chidu dau phin éng ting toe

1= i~ m : T 1219
2tgfo/2)



0 day : d,, — Dudmg kinh tigt dién ra cta Gng lang t&c
dy; = 4L/, m (12.20)

dy, — Dudng kinh 141 han coa ¢ng
tAng e,

4y = 7m, m (12.20)

— Géc cén dng tAng tic thumg
1 6 dén 20°.

Trong nhiéu trudmg hop, dé giam
chidu dai &jecto, ngudi ta cé thé

Hieds 12.6 : So dd ciu tao &jecta.

chonit = 20°. Trong cde mdy lach
gfector cong sudt 16n ngudl ta thudmg st dung nhiéu dng phun, nhé vy ma giam dugc
chiGu dii feya Sng phun va clia toan bé &jectis. '

2} Budng hién hap va dng khwéch tdn ;

Dign tich tigt dién cOa phdn hinh tru 2 cfia budng hén hgp duge tinh todn ¢am bda
cho hén hap di gua ddy vai téc do 1én, gin véi rde dd tdi han.

m, + my 2

f, = m (12.22)

| T t:-.”I'ph fvy '
Trong dé b = 0,633 .
P v vy 12 &p hie, B, va thé tivh nigng cia hoi, m’fkg sau khi nén trong tng khutch
tin, nhitng thong s& ndy thudmg 14y bing tri s¢ thiéng 8 hol lrong binh ngung chinh.
Di¢n lich cda phdn com 1 cia bubng hdén hop xdc dinh tr quan hé =1, /fy =2
dsn 3, do dé ' '

f, =B 1§, m* (12.23)
Didn tich tit dign ra cha dng tang 4p 3 ¢
n, +
fr-_ = Eﬁ_[.u_mﬂ}_%' n.-'2 . {12.24)

<

¢y, — Toc dé ra khdi Gnyg tang dp 18y bing 60 d&n 80 m/s.

Khi biét cde tri sd fy [y [, c6 thé xdc dinh- duirng kinh cis cée 1idt dign wong img.
Chien dal cia éng khuch tan cling duge xdc dinh nhu chidu dai cia dng phun (cdng
thite12.19). Thudmg chiéu dai coa phdn hinh tru cia budng hin hop duge 14y bang
dutme kinh cla né.

12,6.2. Thiét bi bay hni

Troug midy lanh éjecter hoi nude, chél céng tac (nude) déng thixi 14 méi chat (chat
mang nhiét). V1 véy, thi€t bi bay hol khong cdn c6 bé mit truyén nhigt do 46 ma khéng
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6 tén thdt khang thuan nghich do nhiét 1rd cla bé mat truyda nhiét. Thidt bi bay hoi
duge Lhigt k€ dam bio b€ mat bay hoi ela nude lam vigc tudn hodn va khdng gian hai
dam bao cho tde d9 cla hoi lanh it cu@n theo cdc giot nude nhat.

Thigt bi bay hoi duge ché tao ndm ngang hay thang dimg, géin mat hoae nhidu tdng. -

Thigt bi hay hoi duge ché tao nhiéu tdng aham lam gidm luu lugng hoi 1am viéc va
khi lam lanh nutde dén nhigt d9 10n hon 8 dén 10°C. Dé tae nén bé mat bay hoi cédn thigt
clia nude [hm vige ngudi ta thuidmg d3t cdc ludl phang hoac hinh tru phan chia dong
nude thanh nhién ludng phun (Judi tao mua) va tao nén mang nudc mong vhuyén Jdong.
Khi d6 cén tao nén chidu caa JAm mara tir 300 dén 600 mm tuy theo céu tae cha thiét bi
bay hui, s¢ lugng nude lam viée vd mae do phun phin tén nd. Khéng nén phun nude
bing voi phun qud min d€ trinh cdc giot nuéc bay theo hoi lanh. Tren hinh 12.7 mo 13
thigt bi bay hai mat téng cha méy lanh &jectd nhé — Thi€l bi ndm ngang vai gecia 1 13
loai thutmg dilng.
2120 ' 6
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Hink 12.7 : Thig bi bay hoi ndm ﬁgang.

l - chnlu V2 - 6ng chi mdc ong ; 3 — Yan phao didu chinh aude ; 4 — Yich ngan ;
5 -G dF; 8,7 - C;ng nude 1dm vide vio vi sa, 8 — Kheang nude ;
9 — Thi&: bi tao mua ; 10— Bae hoi ; 11 - Ladi lgc ; 12 — 1.8 phun,
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Luu iuong heti lanh hit cir thigt bi hay he -
‘ Q.

X, o+ c(t“ - lk]
Q. — Nang sudt lanh cia thiét bi bay hoi, kW ;
x — Dd khe cla hei lanh, thubmg x =095,
ro - Nhi¢l 4n hod hot clia nude & nhiét d6 bay hoi, klfkg ;
t,— Nhiét ¢ bay hai, °C
t, — Nhiét do cla nude ngung ty dua vio binh bay hai ¢ b lai phdn nide d3 bay
fahigt 3o niy pdn bing nhiét do ngung tu).
¢ — Nhigt dung rieng cia nude, kJ/(kg K). Luu lugng the tich cta hei lanh -

Vo=, vy mfs {12.20)
v, Thé tich rieng ciia hoi lanh hiit vao, m kg
v, = x/v, " v, " — Thé tich ricng coa hoi lanh bda hod kho & nhigt dot.
Luu lugng thé tich cda nedie 1am vide win hoin qua thiét bi bay hai.

.
= serfe 27
m,, AL kifs 112.27

, kafs o 12.25)

m, =

haoi

Al,, B chénh nhiét do cla nudc vao va ra khoi thiét bi bay hoi. Thudmg 18y Ae,, =3
dén 5°C.

Tae d6 hoi trong khdne pian hoi My tir 8 d&n 17 mfs. Khi cin ché tao may oo kich
thudc nhd thic di nay cd thé 18y 1dn hon.

12.6.3. Thiet bi ngung ty

Trong cde méy lanh &jeclo, ngudi ta sir dung 2 kidu binh ngimg @ Kidu bd it v,
ki¢u hdn hop 12m vige O dp luc khi quyén,

Thigt bi ngung (y ki€u b& mat 13 mal thi€t bi trao déi nhigt dat nam ngang cé tié
dign &van gém O than, mat sang 1 v cic dng 12 (h.12.8),

NIRRT

T

el L]
o
&

n-me
r.r

Hink 12.% ; Binh ngung chinh kifu hd mar.

i - hdal sang ;2,4 - Xi khi vil ké tehn . 3.8 - Nip; 11,5 — Gan 43 ; 6 — B gideo chidn
7 — Ong chi mie 1ong 3 & - Ong A4t thist bi bay hoi ; 10 - Ong ¢f thii hém hgp khi;
12 - Ong binh pgimg ; 13, 17 - Ong nude tBm vide v, ra; 16 — Tém ngan ; 14, 15 - Vich ngn ;

{Khi st dung binh ngung 9€ 12m thi&l b trau déi nhidt),
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Téc 46 nude trong cdc Sng duge chon dam bio tranh bio mon ddu 6ng. Tée Ao gidi
han d8i vai nudc bifn 1a 1,5m/s, con A6 v nrée nget 1a 2.5m/s. Khi nuedce lam laph
bin nén sir dyung cdc 6ng oo dudmg kinh 14m. Dign tich b& mat binh rguny duge xde dinh
50 bd theo cdng thic :

Q y)
“ g "

{12.28)

(3 — Ning suat nhigt cha hinh ngung, kW ;
y = m, + m, (hy — hy) (12.29
h, - Entanpy cia hod vao binh ngung, klfkg ;
hy, — Entanpy cf.ia nudec ngung ra khéi binh, klfkg ;
h, = ¢, . t, 5 ¢, — Nhigt dung riéng cha nudc ngung ;
g, = 4,187 k)/kp K ; t, — Nhigt d¢ nuéc ngung ra khoi binh,
k — H& s& truyén nhigl, W/m* K ;
Aty — DO chénh nhiée dé trang binh 16garit x4c dinh theo quan hé {12.30)
BP0 tang nhigl d9 caa nvde lanh trong binh ngung chinh :

h; —h
At, = —4—F
m.c,,
B — B&i sd lam lanh, nte 14 khdi twong nudc 1am lanh diing 1am ngung tu 1-kg hoi

m"n"l'
m, + m,

Thumg d6i vdi binh ngung kidu bé mat B = 80 dén 160 kg nude/kg hai.

MNgui ta ludn ¢6 xu hudng tao d4p lye ngung tu gan vai Eip Tue bao hoa tm‘mg ing vidi
nhi¢t do nude lam lanh khi ra khoi binh ngungt, .

D chéoh nhigt 49 At =1t —t,, = 3 dén 5°C.

Khi lam lanh nwde trong thap At 13y gid tri nho han.

Bé chénh rhiét 3¢ trung bich lﬂgafrit :

Aly (12.30)

fnr{ wl”(tk_[wl}]

AL, ziam khi béi 6 Ta4n bedn tang,

At =

1liéu 58 dp lgc hui & 16i vae binh ngung va 4p luc trong bg 1am lanh khong khi goi
. 1a trd Ige cba binh ngumg Ap. Duéi tic dung cla né s& xdy ra sy chuyén dong cha hoi
trong khéng gian hoi, Tri 56 tro lue cia hoi trong Winh ngung ciia mdy lanh &jecto bing
71} dén 210 Pa 0,5 48n 1,5 mm Hg).
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Ap lyc tuyét d8i trong binh ngung gdn cita thodt khi
P =M —4p.
%) chénh nhkiédt d& trung binh lﬁgarit voa ho v nude khi do

"5'[11.1:: - k—t } (tk tw?.) £12.31)
]I'I[ T‘!': "lWZJJ

He s& truydn nhiét thire ki d6 o6 thé xac dinh theo céng thic :

= Qk [
‘" AL, F

W/mé K (12.32)

1", — Nhiét 44 bio hod twung ving vdi dp sudt p'y ;

F - Xdac dinh so bé theo céng thire (12.28).

Neu tri 56 ¥, khong 1dn hon tri s8 k 43 dm rde thi khang phai tinh tai, név khéng
rhai thay 46i kich thudc c4u 1ao cha binh ngung.

Thigt bi ngung tu kifu hdn hop cé ciu tao don gidn hon Kigu bé mat vi né khdng co
bé mit éng lam lanh, chim 6ng vi cdc phdn tir khic, vi vAy ma gid thinh cda né re hon,

Trong hé théng may lanh &jecto, ngudd ta thuimg sir dung binh ngumg fw kicu hén
hap liu déng ngwge chiéu, nude r binh pgung dwge thai ra & dp lue khi quyén. Trén

hinh 129 trinh bay két cau binh ngung loai ny, than cha nd 14 mot hink try bing thép
dit thang ding, phia trong ca hai tm véng, 2 m giita v hop Lo,

Tinh todn thidt b1 loai nay duwge trinh bay trong cac lii ligu chuygn mén.

2 3
i
4
> _ :
- & Hinh 12.9 : Binh ngung kdn hep nguge chidu,
fi U ¥ 1- "«"r;’- 12,53 - (ﬁng xd khi vi dwa nwdc vao ;
: /(@—\ T 8 4 - By ; 5,11 — Hap tran va dng diy ;
1 . @,&% — Thm vidng ; 7.9 — Tdm giffa ;
3 — & ~ 10 ="Timngin : 12 — Migng ndi &jucty.

. & 0
12/@ ©o
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Chuong 13

MAY LANH NEN KHi

13.1. PAI CUONG
I
M4y lanh rén khi li loai mdy lanh ¢b miy nén nhwog méi chit tudn huvan trong
he théng khong bi€n d4i trang thdi (tir hoi thinh ldng & dan ndng va ur 1éng thanh
hoi ¢ dan lanh)} nhr @ mdy lanh nén hoi. Mai chat tudn hoan trong mdy nén khi lubn
ludn & thé khi.

Mai chit lanh chu y&u cia miy lanh nén khi |2 khéng khi. P4y la mbi chér lanh cd
sdn ngay quanh 4, 20 todn, ré tién, sfn cd. Tuy nhién vi hé s lanh cha may lanh nén
khi qua nhd v nang svét lanh rigng thé tich ciing qua nhd nén mdt thi gian dii nd da
ki ldng quén. Ngay nay may lanh nén khi cling chi dwdc sir dung han ché trong mdl 58
tuéng hap dac biét nhyu didu hod khong khi wén méy bay {Jdo di ¢6 sdn khi nén coa
tuabin dong co mdy bay), holic may bay chd hang lank. Ngodl ra né con duge sit dung
trong mdy hod 1ong khi (M4y hoa long khong khi' Philip) lam vige theo chu rinh
Sticling, hoic dé tao nhigt d& tir — 50 d&n - 100°C déi khi di - 150°C khi nhitng miy
lanh nén hoi rit khd vai i duge. Mot 6 vi dy linh todn ing dung dugc trinh bay trong
cuén bii tap k§ thugr lanh.

13.2. CHU TRiNH LY THUYET

Chu trinh 1y thuytt ciia méy lanh nén khi ciing gém 4 qud trinh : nén, thai nhigt, dan
né vA thu nhiét. Qué teinh nén ¢d 1hé 13 doan nhiét 5 = const hoac ding nhiet T = conat.
Qui trinh thai nhidt ¢6 thé 13 ¢ing 4p hoac ding nhiét. Qud trinh dén né o6 thé 1a ding
entanpy h = const (i1 lvu) hedc din nd trong miy din nd vdi s = const. Va qué trinh thu
nhiét {taa hi¢u ing lanh) ¢6 thé 1a déng dp hoadc ding nhidt. Cic qué trinh niy sip xép
tudn o theo chidu ngwge kim déog hd. Tuy timg trudng hop ta ©d céc chu trinh ngugc
chidu sau : Chu trinh Carnot, chu irinh Ackeret—Keller, chu trinh Stirling va chu trinh
loule. Hinh 13.1 gidi thiéu cdc chu trinh cé thé clia may lanh nén khi x&t v& mat 1§ thuyét, .
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Ll e O v

T!l-'[!l‘-l 3

|2

i i

2k _ 3 -
d a e
" i t\' 1hi
TR

ink LA0 £ Ciw ¢l irink ol th cda mly sl sdn Wi

Chia trmhy Camal ngwpe chidu nbar ts by 1§ ch Lrin 1§ indmg, dat b o lank max. Trén
5 i T-4 14 thily chu minh Acketet-Keller va cha irimh Steding v ;3 = ey nén b
el trinh ndy chng dat hé wf Lanh max his cbu il Carnet. Ta cd ik 1hms mail phip
vimmh sis sink them v ping nuil Lenk ngng thé tch,

Mang safl lamh rieng (e pich kbl T = MK vi polp, = 10 clke ede chn trinh Stirling
vii Ackerei=Kelles ibudn loi bom 3o vk chis iebihy Jiosile 5 chu rimb Carned

s 1aitrids Carmot | e = 103 Kifm”
Chu trink Ackeree-Kelber o), = 161 klim'
Chus tuimby Sairling - = 220 kljm’
s trimh Josle - 4. =92 Ll/m"

Miing sudl Lsnk ridag (%8 tich chng 1o thl miy nén ehng gon nhe wi loa logng tln
hida ¢hng ribo, giim gid thlnh ding ké cho bé ihdng.

Tuy nhaen, cho d2m nay chi of 2 cho tinh o6 § nghia thoe of Lk chu winh Joule vi
chis wrinh Stirling. Ung dusg che tink foude mgusdi 3 cheé o cie mily tanh nén khi cho
gt b — 30 den - 100"C wrong A58 don gide, Chn dng deng chu trinh Stirling nguis s
i 1w ra mby lank mén Lhi Philip emi slist 30 b thé oling 1l 13K (=232°C) dlng
bupd lomg khieg Ahi. Chimh ¥i vy oghy nay ngsii ta cie gol chs irinh Stisling [ chu

"inh Philip. Ssu dby ching wi gios thidw dad cuomg w8 miy lanh nén kil chu irish loule
i e irink lhl.llp.
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13.3. MAY LANH NEN KHI CHU TRINH JOULE

13.3.1. M4y lanh nén khi chu trinh Joule don gian

M4y lanh nén khi chu trinh Joule don gidn (khong ¢é (hiét bi héi nhiét) dre trinh
bay trén hinh 13.2.

3 2
L~ T

0N

\WE
iy &
S e oL 3-8
4 B = H

3 \
3 3
it ot o

BL 3

a) "

Hinh 13%.2 : Xy lanh nén khi chu winh Teule.
= S dé chigt ki s b = Chu trinh 1 thuy#t bigu didn wen A4 thi T — s ; ¢ — Chu rind thue

BN Miy nén ; DN- Dan nang (thai oliél) ; DN - Mdy diio no;
D = Dan Yanh (thu nhig¢t) ; BL - Buéng lanh.

Cdc qud trinb trong may lanh nén khi chu trinh Joule 14 -
1.2 — Quii trinh nén doan nhigt s; = s, trong may nén MN.
2.3 = Qué uinh thai nhiét cho moi trwdng 0 dan ndéng DN vdi dp sudt khang ddi

(dany 4p p = consl).

3.4 - Qud trinh dan nér doan nhidt 5; = s, trong mdy din nd DN

4.1 = Qud trinh thu nhiét dang ap (p, = const) & dan lanh DL trorg budng lanh BL.

[an lanh bidu din uén hinh 13.2 13 dan lanh hér vi mai chdt & day 1a khonyg khi va
Ap sudl p, 12 dp suat khi quyén. Ngudi ta ciing 6 thé 1am dan Janh ki€u kin nlnr mot
thiét bi trao ddi nhiét khong khi/ khoéng khi. Nhumg dan lanh kio chiu tdn thét trao déi
uhiét khong thuan nghich vdi At vii cé tén that 4p sudt 16n ngn higu sullt chu irinh giam.
Miy lanh cé din lanh kin nfong (ng 12 chu trinh kin v médy ©6 din lanh hé nrong dng
[3 chu trinh hé. D& voi mdy lanh moi chit 1a khéng khi thi mdy lanh chy trinh hé cd
nhién un didm vit dat hign suét can hen mdy lanh chu trinh kin.

Vindr todin ot teink ok Uy thuy st

Quan hé gitta cac nhiét d6 ca trong qua trinh nén va din no la :

K — |

£=£=(&.]T (13.1)
T T, Pa

T 214 lin lugt 14 nhidt 4 hit, di}r, sau khi lim mat va sau dfin rd.
Pe» Do 12 4p spdt ddy va dp sudt hot.
k — s mil doan nhiét.
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Vi gid thidt khang khi 13 khi 19 tudng, va tinh riéng cho mot don vi kKhéi Iugny
{kp)} khong khitaco:

| = Ning suét (zub riéng :

Qo =G, (Ty — Ty kl/kg {13.2)
2 — Nang suidt nhigt thai néng :

q =G, (Ta—~Ta), kifkg {13.3)

3 = Coéng tiéu tén cho qud trinh nén :
k
"mn-“——k_][Pz'*’z—PJ‘"’l)=cp(Tz‘TI)'k'm:g (134)
4 Cong hiu ich thu dwoe 1ir qué trinh dan nd

k e
o =7 (Ps¥a - Pav) = Cp (Ta ~ T ). kifke (13.5)

5 = ong tidu ton cho chy trinh lanh :
b=l — g = Co [(To - ) = (T - Ty) ], kikg  (13.6)

6 - Hg sd lankh -

qa ]
g=Ya _ (13.7
{ T, -T | )
T -,
K& hop véi phuemg trinh (13,1} lu cd
1 o |
g = T alare] {13.8)
(p_kJ Ko, mE -
\ Py

LI = p, /p, 1ty 56 nén.

Nhur vay la thdy, hé s& lanh chi phy thudd vio ty s8 nénll. Dé1 véi E'hﬁng khi hg sd
lanh phu thuée 11 duye cho trong bing 13.1.

Bdng 13.1 ; HE 8O LANH PIIU THUOC T1 = p, /p,

iﬂ:f‘k”‘o | 2 3 ! 5 &

‘ € = 4,56 2,7 2,08 1.72 15
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Chu trinh thire eia mdy lanh nén khi
chu trinh Joule dwae bidu dién trén hinh
13.3. Do (8 that dp sult phia hit Ap,

nén difm | c6 4p sudt hit thip hon p,.
Va do tén thét &p sust ddv ciing nhu qua
trinh nén véi entanpy tang nén diém 2'
léch v€ bén phdi va cao hon 2. Cing do
qua trinh ddn né khéng thuan nghich cé
entanpy ting nadn diém 4' 1&ch sang phii.
Tét ca cdc tdn that nay lam cho hi¢u qua
nang lugng vi he i lanh giam.

Cic phin tinh todn khic gidng nhu
chu trinh mdy lanh nén hoi.

13,3.2, May lanh nén khi chu
trinh Joule ¢é hii nhiét

Pé & thé 1ao due nhigl 46 thdp hon ngudi ta sir dung héi nhigt 13 mot thist bi trao
ddi nhigl nguge dong ba tri gilta ddng khi ndng tdi mdy dan nd vh khi lanh tnrde khi vé
mdy nén. Hinh 13.4. gidi thidgu mdy lanh nén khi chu trinh Jovle ¢a hdi nhidt. Sau day 1a
¢ac qué trinh co ban -

1.2 1 qud trinh nén doan whiét vdi trang thai 1 1a khong khi ¢d nhiét d6 vi dp seat
mdi oy,

2.3 : Qué trinh lam mét ddng dp trong dan néng DN,

3.4 : Qua uinh giam nhiél 44 rong héi nhiét HN,

4.5 : Qué trinh dadn nd trong miy din nd, :

5.6 1 Qui trinh thu nhigt {tao hi¢u ing lanh) trong budng lanh,

6.1 : Qui trinh tfing nhiét db trong héi nhigt HN.

-
Ilinh 13,3 : Chu trich thoe voi (dn thdl dp sudt.

WLl
3 | 2
- DN
! MM
] o 1
HN
a
N
oL
5 | 6

i
a /qﬂ
Hinh 13.4 ; Miy lanh nén khi chu trinh Joule ea hdi nhigt

u) 5 dd thig by b)Y Cho rinh 1§ thoyst hido didn rran dd o hi T-5.
HN — Hdi nhikt {1higt bj iraa ddi nhitt npunc ddng).
Cic ki higw khdc xem hinh 13.2. :
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Khong khi duge hit vao mdy nén & trang thii moi trwdng t = t, viip = p, (dp sudt
khi quvén) vi duge nén 1&n trang thii 2 J& ddy vio din néng. O dan ndng khong khi
duge 13m mét (bang nrée hode biing khang khi) tdi nhidt i méi mrbng 13 va duge ddy
viio hai nhigr. Trong Wi nhiél, khéng khi tigp tuc ha nhiét d8 nhé nha nhiét che khéng
khi lanh nguoe dongivira & dian lanh ra) d&n nhigt do ty sau 46 duge dwa vio méy diin
net. “T'rang midy dan nd khéng khi duge dan né tir 4p suldt py xudng dp sudr p, vd nhige do
tir 1, xudng dén nhiét d¢ thap nhit cda chu trinh 12 1, ¥2 duge diy vo dan lanh. Treng
din lanh khong khi thu nhiéo cia méi trudng tao higw ing lanh véi nang sudt lanh riéng
lay, =€, 0, —.lﬁ), Khi dat d&€n nhigt da 1, {nhiét dé phang lanh), khang khi dirge dua
vito héi nhigt. Treng hoi nhidl, khong khi lanh tang dan nhigt do d¢&n nhiét 4o hit vé
may nén t; do thu nhiét coa déng khéng khi néng di nguge chide, va lai duge hit vé
may nén, khép kin véng tuin hodn cia chu trinh lanh,

Chu trinh ndy khic véi chu trinh Joule don gidn & qué trinh trao d81 nhiét trong bén
fromg thigr bj hin nhiét, vi gua 46 nhigt dé khong khi trude khi dua vaa din nd thap hon
nhiét 3¢ mai trudng 1am mit rdt nhidu. Chu trinh niy do SIMENS dé nghi niim 1857 va

dugie LINDE ing dung dé hod léng khomg khi thinh cong vao nam 1895 vdi ¥ nphia
kinh 1& k¥ thudt 1an lao.

Cic dal luong ca bin cda chi trinh duge xae dinh ohir sau

| — Nang suat lanh rigng Khiéi ligng

gy = hy = by =€, (T, - Ts = €, (T, - T5), kifkg (13.9)
2 — Nang sudt nhiér thai rigng khdi lugng
gy = hy = hy = C_ (T, — Ty), klfkg (13.10)

2 Cang ticu 18n che gud trinh nén :

aa=hy - by =€, (To - T)), kkg (13.11)
4 — Cong hiu ich tir qua trinh din nd :

lan =hg = hy = C (T, - Ta), klfkg (13.12)

(i day, do Ty = T4 = T, nén ta thiy q, =/, |

5 — Cényg ticu 14n cho chu trinh lanh :

F=fn = Ao = Cp (T2 = T)) = C, (T — Ts) (13.13)
Do qua trinh nén va dan nos la dean nhiét nén -

k-1
Tz = TL{P}.-_!’P.;] k

k-1
=Ty (p/p) *
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f» — He x4 fanh

T
g-do ¢ {1 Ts) (13.14)
! CI" (Tl _T])_CP (rﬁ —Tﬁ)

vii T, =T,=T,vaT,=T, =T, tacd:
|

£ = 5 (13.15}
Ty P_k]T 1
T, W Po,
7 Hi¢u sudt exergy hofic 38 hoan thién chu trinh -
Iy
vtk Lo, L (13.16)

Bl
LFI‘U Po Z

Sc voi chu rinh 1y thuyé, chu trinh thue gdm cdc t6n thil khic nhaw nhu d3 trinh
bay & chu trinh Jaule don gidn nhar cdc qua rrinh nén vi din nd véi entanpy tang, tén
thir dp suidt, Wn that trao ddi nhigt vdi At lam cho nang sudt lanh gidm, higu suat giam
vii hé ¢ lungh giam.

Ilinh 13.5 gidi thigu so d6 mot mdy lanh nén khi cha Nga ky higu MTXMI-25,
Khong khi déng thér 13 mai chdt lanh vi chit i lanh. Khong Lhi tr may din né duoe
thoi trfe LER vivo phong lanh sau dé duee hat tryc 1iEp vé mdy nén.

HM

o/
By
' T4 Apsultkiiquyén 8
. Buiing :
= + A larh
F
o
B2
AR
O [
a} 2 bl

Hinh 13.5 : 5%¢ d& mdy lenh aén ki odondy nén turhin lam vide
theo chu wrinh Toule of hdi ohito k¥ bido MTXMI-25
Mang sudl lanh Q, = 26 kW ; luu luong kheng khi gua midy nénm = 0,95 kpfs
khemyg khi duge lim Janh 1 +15°C sudng — ROPC
ad S G Lhict bi: by Chu trieh higu didn rén d8 i T 5

L = Bay din nd tuehin ; HN L, HN2 - HAD ahide 1, 2 ;0 MN — Miy nén tntun
BYI1, BV2 - Budng van 1, 2 1 - Qu gid,
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[k limi g ghd rdl 1w nén thay o héi nhide nguoe ddng siha trén hink (34, 0
by T b ori 2 b el N vl HND. Seu ks ha obidto at 0 HKD wedng Khodng
- BUPC qyged iimh | = 20 wh gua 40 dat depe so ngimg L8 bl Ami. Ksdng Kl dune
ifan qqua budng van BV d& i van hadng lunh i A kbbeg kil thu nhigr (nfing 1en i
Py = = PO ¢ g higo dug lenh (gied inh 2-3) Sau dd kkbng Ui denp; difa viso mdy
ilde 1 tabim . wlip DN wb doge diin il (06 nhift &4 1y = - K3°C (gud 1rinh 34 vk

ity il B nhagt HINZ Q8 Lhin Bgnh kb Sfai b uronig b nhide, Ssi Lhd nhan shigl &
2. kg Khi deaoe dita vio tady nén turkin MNT cip nén 38 Qege win Wen dp sl Khi
gueE ejied irieh 3= l:l-.:l.i'_r S T trailAig vl mhsdd &5 Lb.u.i,n'_ 1 ¥

Fid mhafn 1 vl 2 Lam visde budin phdén off sau kisodng vhism giam | phii fai choyén dik
| YT

Hiieshi 13 # giah ihidu Winh dah cis may benh nén kb MTXM =23 eda Nga lam vige
Vigis wid b bhals 114

ey D0 0 Flink sah ey lank mdn Bl METRL =38

PRI sl PP B midy lank nén Whi Mem vide theo cha trink gadi thidy trém
Wik 13 & Lim wide wi by o6 dp soia poip, = (06 MPaA2 MMPa = 3. Nhigt do mbs iroimg
bw i, =y = f, = M5 Khimg khi khi i qua hd ihileg lamh of whidt d6 thng 10

M, MNang sudt Innk Q, = 300W_ Bing 88 thi T= s ihimh 127§ hily xibe dinks ¢

i) L lovmg Khéng khl gua sdy nén
B Coing vabt tbii this cho iy i
ch H ak Banh vh bidu sl encogy

) 5 thay 46i nang sudl lanh. £, ¥ khi gui trinh ndn vd diin no [h &8 b v
Mo = M, = LKA efing nbar Bigs widl thu hdl ngosl cdng & mdy ddn nd L 7 o= (L9

eF Naiig s link vi bé o3 Lgah b ddn nd khohg wbi theo yud whih dang entspsy
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il -

0, S00W kg

8 e —hs (272 - DAY KJ

= {1,104 kg/fs

Khong khi tao higu Gug lanh Q, lrong hé thdng lim lanh kbi tang nhigl dé Lic
{e = = 46°C I&n 1, = - 100°C.

b) Codng nén 1y thuyst xéc dinh thea dé thi
N=m {h, —h)
=14k
Do LT ={pe /)T =Ty 1
nén T = (Ty/To)T, = 415K va h, = 516 kl/kg (ngoai suy tir dé thi).
Vay N=0,0104 kgfs (516 — 403)kTkg = 1173W.

B¢ 50 sdnh co thé tinh céng nin 1y thuy#l doan nhiél theo gquan hé

_ k R A k _T,
Tﬁ_m'E_PRTli ———J—ITIERTI[I TS)

V6i R = 286.9 1/(ke. K) va k = 1.4 cha khong khi ta ¢6

1,4 o 173
- 2869 303 |1 - —2|= 1146W
N, =0.0104 L4 -1 2869 303 |1 77
‘T thay két gua sai 1éch nhau rat it.
c) H¢ s& lanh
e % S0 0,73

N, - N, 1175 - 486
trong dé eéng din nd bitu ich thu duge tr méy dan né :
Ny, = mihy — he)=0,0104 (270 — 223) = 485 W

Fligu sullt exergy :

v:u_ﬁ_wl{}_ﬁ:ﬂ’gs

T 173
COng ¢6 the tinh he s& lanh nhé phueng trinh (13.15)
£= i _ 1
T,/ Ty { ps fpn}(k —IE _ | 303717306 /0204714 _y

=0,73

vit kel qua |z pidng nhau,
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Jd) Vai cling luu luong khang khi nén qua méy nén nhung qué trinh nén 14 da bién
vidi 1, = Ny, = 0,85 ta cd (k¥ hieu N' dé chi qu4 trinh da bign}

N' =N /N,,= 1175/0,85 = 1382W
vh déi vih qud trinh din nd -
Ny, = Ngy - Nue = 489 . (.85 =416W
51 tri dé hodn toan wiang oy voi 4G giam entanpy h, = hs =1y, (hy = hs).
Mhur viy :
he =hy — Ny, thy — hg)=270 - Q,85{270 — 223} = 220k kg
Miing suit Janh ricng khéi lugne gidam chi cén h, — he., nén
Q, = m (h, - hy)=0,0104 {272 - 230) = 43TW

Nhir vay, nang sudt lanh d3 gidm xudéng va tuong itng hé 4 lanh va higu suit exergy
cling gidm theo mor cdch dany ké.

o8 P43

€' = —_— '
Mll'ln B T'[-f\;drl 1382 - ﬂ.941£‘

v'=—1L,‘]?E.E*=n,3_2
4

2} Neu 118t luu theo dudng thang entanpy h = const (ky higu ") ta ¢6

Q. =mh, = h;)=0,0104 (272 — 270) = 21W

1

s ha b o Q21
vlfhgﬂn lanh £ =— = 1353 = 0015

I
(J dlay ta thdy nang sust lanh va hé s& lanh cén rét nhd.

May lanh nén khi vdi tigt luu (khong ¢é mdy din nd) chi ¢é § nghia thuc & khi dp
SUft wvet doi i I va qud tAnh tét lea dién ra & gdn viog 2 pha nhim myc dich hod
Iong ki '

13.4. MAY LANH NEN KHI PHILIP (CHU TRINH STIRLING)

Trang nhitng nam 50 cha thé ky 20 Céng 1y Philip coa Hi Lap d4 ch€ tao thanh
cong mdy lanh nén khi 1am viée theo chu trinh Stirling véi 2 qué 1rinh ding nhigt va 2
qud trinh ding tich {xem hinh 13.1). Hinh 12.8 gidi thiéu nguyén (4 cdu lao va lam
vide ¢ua mdy lanh nén khi Philip.
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l A crai
; .21h

]' Mutde

| .
] am mit

b

Hinh 13.% : Mdy lanh nén khi Philip

a} S0 dé nguyeén Iy v & thi p-v ;

b Mgayan tic oAU @0 may nén

! - Pitténg nén ; 2 — Ki lanh ;

3 Pitténg dén nés ;4 - Budng nén ;

5 = Budng dan nd: 6 — Dan lanh (d€ td]
nang sufl lanh Q, d&n ni tidu thuj ,
T-Héinhil; 8 B lam mél

£) Miat eit ding cua miy

1 Kbong khi mai truimyg ;

2 = Phin lae khéng khi (bui, tayét do &m
ngung k8 T, vov. 0 1 3 - [Hu xilanh
{dung 4€ ngung tu khang khi thanh ldng)
4 — Khdnpg khi lanh long ra |

5 — Binh dp e JG difu chinh ép sugt khi
cong ftic rrong hinh va qua dé dé didu chinl
nang sult lanh :

G — B an 1oan ép sudl diu, <& nhd (ddn miay)
kht &p suflt ddu badi ron mdy nén khoog du.
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Nhay sir chuyén diong cing chidue vh ngirge chidu dac biét cia hai piltbng v nhd su bé (i
cta ho hdi nhict Jam nhiém vu ol nhiét va i lanh, 4 qua trink cda chu tinh Stirling da
duge thue hign

I - Pitang trong xilanh néng chuyén dong tir didm chét dudi 1&n vi tri & giira, qua
dda thuc hign qua trinh nén khéng khi. Nhiét tod 1 qud trinh nén duge thai cho mirde laim
mit de dé qud teinh 2-3 gén nhu dang nhiet.

If — Khi ¢d 2 xilanh chuyén dong sang phia trdi, qua rfinh déng tich dwge thye hign
vil khai khong khi dwge déy tir vitng xilanh néng sang viing xilanh lanh. Bd héi nhiét
dang ¢6 nhigt 6 lanh do khéng khi lanh trude d6, do dé khang khi ndng khi di qua day
sd duge lam lanh xudng. Khan dém trang bd hai nhiét s& ndng 1€n. Ap sudl giam xuéng
theo dudmg 3-4.

11 = Nhé pitténg o xilanh lanb tiép tue Ji xuong, kheng khi dwoc din no cd sinh
ngoal céng, hii vay qui trinh dang nhiét 4-1 ¢ kha niing sinh ra ndng sufit lanh 3, (thu
mdt lwong nhist 2 ena midi trudng lanh).

IV — Khang khi lanh {ai duge ddy ddng tich rd vé xilanh néng. Trong qud Lrinh
niy, nhi¢t déd cha nd tang 12n trong khi nhigt da khai dém cla hdi nhigt lai ha xudng
nhigt d¢ thap. Ap sudlt tang tif py 1én p.. Hai pittong lai trd v& vi tri ban ddu, chu trink
lanh dirge khép kin. '

Teong may lanh nén khi Philip 2 pittdng nén va diin nd had rri trén edog mbdt true
(xem bioh 13.%h). Cic thigt bi trao déi nhidc (b6 1am mdt bing nudc va bo Jam lanh chat
Lii lanhy cling nbur hai nhiér duge bd tri xuny yuanh xilanh,

Vitri coa 2 pittdmg luomg itng giai doan I biéw di€o trén hinh 13.8a. Pittdéng nén
chuyén dgmg 1&n phia trén trong khi pitting dan né dimg im. Nhigt toa tit qud Irinh nén
duge thai ra bén ngoiai nhd bd 1am mét bing mrde 8. Sau dé pittdng din nd van chuyén
kbi qua héi nhigt vio budng dan nd, & 46 khang khi duge dén nd nhe cd 2 pitténg
chuyén dong xudng phia dudi. Cudi cung, pitténg din nd ddy khi lanh qua hdi nhiét
idang & trang thil ndng) 1rd Jal khoang nén, va tat ca lai trér lai vi i ban diu,

Ntur 43 n6i & trén, & iy nguiri La ¢d thé chiang minh droc he 58 lanh cila chu trink
Surling dat tdi hé 58 lanh ¢ha chu trinh Carnol [5.37]. )

Ning sufit lanh riéng kh&i luong sinh ta & qud trinh dang nhiet 4-1 (cho khi Ly
twémg ) drge xdc dinh theo bjgu thic sau

) B BT 13.17
4y, = BT, In P RT,/n T ' ( }
vi nang suat lanh riéng theé tich :
= _q{)_ = P_v_"f'_pn [J I"I_P ,.a' Fn ~-inT 'ﬁrTD.;]
q\' \-'I —1,,|.'lql 1] P}, FD — "|" J ’[‘n
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Mat cit don gidn cia mot 1m&y lanh nén khi Philip duoc biéu didn trén hinh 13.7c.
Mai chat lanh li kydré hosc héli, Ty sd nén théng thudmg dao dong d cde gid tr oyet
ddi 2 MPa la p/p, = 2. May lanh duce thi€t k€ vdi vong twdn hodn méi chit lanh kin
khang cé van hoat ddng ril 4n todn va tin cay. Hai nhiét dugc thigt k& dac biér dé loai
trir cd higu qua viée ngung tu diu tie b€ mat pittdng xilanh duge boi tron.

1
Chat 14i lanh Tq
B~
3
By 4
|

. Chanai kanh Ty
' | 5
‘ g

I [l Hude ldm mat Ty,

!
[7]

B

iy g

Hinh 3.9 : My lanh nén khi
Phitip 2 cdp
I — Budng din nd (T},
2 = "Frae d0i nhies (T,) ;
S~ Haiahigt 2T =TT
4 - Budng dan ud trung misn ({T_);
5 - Trawr didi nhi€ 477,
t—Hainhigt [ (1 £TZT),
7 — B lam mat (T},
§ — Dudng nén (T}

Thidiy 13.2

( nhiet da 80 +1R0K, higu sudl exergy v dat
0,40 dén 0.45. O khodng nhigr dd nay héu nhu
khang mot hé théng lanh nio khic of thé dat duge
cic gid tri cao nhu vay. C6 thé nhin thdy 15 ring
nhit cdc tin thit & sy trac déi nhigt trong héi
nhi¢t. Khi nhiét d& ha xudng 30K thi hi¢u sodt
exergy gidm xudng dén 0. Khi dd nguén ta phai six
dung mdy lanh nén khi Philip 2 cdp {xem hinh
13.9), rrong dé khi cia phdn lank trede khi din nd
dirge lam lanh 50 b3 ¢ cdp [ (néng}). May lanh
Philip 2 cAp <o thé dat duge nhiet 4o 14 12K.

Céc mdy lanh nén khi Philip ¢6 pitténg diing
A& hod long cdc loai khi khé hod long véi khai
lwong nhé nhu khéng khi, dxy.., tuy nhién ciing
¢6 thé diing dé 1am lonh khi{ céag tde J€ gia lanh
cdc ddng khi khac. Cdc thi€t k& die bigt {iruyén
dong thuvy lue, may 4 xilanh) ¢6 thé cho nang.
sudt hod léng khang khi dén 400 1it khong khi
Tong mdi pady. _

May lanh nén khi Philip 2 c¢dp ding dé ho4
long khi héli va sit dung trong nhigu linh vue
nhigt ¢4 thiip khac nhau nhu lam lanh cdc vart lidu
sigu din, cuon day siéu din, diu dé tia héng
ngoai cdc ba khugch dai thedn ti rutmg, 141 hod
16ng bydrd vi nedn, ngung két-cdc khi & déu
xilanh lanh khi bom chin khéng che cic bubng
chan khong dén 107"Pa (bom chan khang cryd)...

Xic dinh nang suat lanh va cong suidt hdp thu cla mot mdy lanh nén khi Philip cho
bigt cdc didu kign ging nhar thi du 13.1.

(riei -

Theo phuong trinh (13,17} :
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“p T
Q,=m.q =mRT.’n[‘l.—"]
o & _F‘D TI

- 0,6 173
—u,mm.zﬂﬁ.@.1?3.rnf’—.—‘—]=—2ﬂw
L 0,2 " 303
Do peg <TG _Q
¢ T, Nyn = Ngu N
Ta _ 173

nén N = 217 ——— = 3IOW

“TT,-TF, T 303-173
Vi N = 686W & thi du 13.1 cho chu trinh Joul: khong c6 18n that, thi & may Philip

c6 thé dat dugc nang suft lanh 1én hon Q,':_ = [(686/369).277W = 515W. Nang sufit Janh

rigng thé tich ciing thuan lgi hon. Vi vai nhiét d¢ cing thdp 1hi vw the cha chu trinh
Philip cang rd rang hon.
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Chuong 14
TU DONG HOA HE THONG LANH

14.1, PAI CUGNG

Trong qud trinh van hanh hé théng lanh, ohi¢t df cia d8i nrong cdn lam lanh
thuomg bi bién dong do tic déng cia rhiing dong nhi¢t khdc nhaw tir bén ngadi hedc bén
trong phong lanh. Giit cho nhiét do nay khong déi hoac thay ddi rrong mot gidi han cho
rhép Ii mot nhiem vu cua viec diéu chinh mdy nén lanh. Pai khi vige diéu khién nhitng
yud trinh cong nghe lanh khic nhau iai yéu cdu phii lam thay d6i thea méot quy luat
nhit dinh tri 56 cia nhiét 4d, 46 dm trong phéng lanh v cac dai lugnpg vat Ly khic.

He théng ty dong hod he thong lank ¢d chitc ning diéu khién todn bo sy lam vide
cha mdy lanh, duy i duge ché do van hanh 181 vu v gidm n hao sin phdm trong
budny lanh. '

Bén cunh vide duy tri tu dong cdc thong s¢ trong nhimg gidi han da cho, cing ¢in bio
vé hé théng thiél bi trinh ch€ da lam viéc nguy hidm. Yéu cdu nay duge bio vé wr dong.

T ding hod su L viée cdz midy lanh ¢é wu didm so véi didu chinh bang tay 1a pii
an dinh licn fue ché d6 lam viée hap ly. Didu ndy kéo theo mot loat wu digm vé tang
Ihési wian bao quan, chal lvgng sin pham, gidm 1iéu hao dién nadng, nudc 1am lanh... vide
bao vé tur dong cing Jduwe thue hién thudng nhanh nhay, dam baco hon con nguwisi.

T‘Ll}; vy, vidc trang bi hé thdng tu déng hod chl hop 1y khi hach todn kinh (€13 co '
lgi vd nhitng qud trinh khong thé diéu khién bing tay do tinh chinb xdc eta quf trinh
cong nghe doi héi hay do phai thuc hién trong nhiing i trudng déc hai hode dé nd.

Trong, Al ca cac qua trinh ne déng hod thi qua trinh diéu chinh (e déng 6 ¥ nphia
thue 1€ w 1on han ca.

14.2. PHUONG PHAP THIET LAP NHIET PO TRONG PHONG LANH
Nhu ta da biél, nhict dd clia d6i tegng cin 1am lanh phu thudc vio nhiél dé sai cha

méi chil, cing tic i phu thuoe vio nang sudl mdy nén, ndng suét thiét bj hay hoi va
NEWNg tu
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Trén hinh 14.1 bidu difn quan hé giita
nang sudt lanh clla mdy nén ., nang suil
lanh caa thiet bi bay hei Q, phu thudc vau
nhigt dd séi T, khi nhi¢l 4¢ ngung Ty
khéng d6i.

Gia xif hé thdng lanh hoat ddng d che da
mdy nén cb6 nang sudt ), vi thidt bi bay

hoi c6 nang sudt Q,,, giao di€m cia 2 dubnyg

nidy cil nhau tai A s€ xde dinh trl 86 nhidt
dé bay hoi T, dal duoc. Tat nhién khi do

Hinh 14.1 @ Xdc lip obid da sdi tromg van ti€t luw ciing phai cho gqua lus lugng Q)
thit ki hay hei coa he thdng lanh,

tromg dng, cd nghia 12 dubng dac tinh ha
lugng Q, = [(T,) ciing phii di gua diém A.

NEu nang suft lanh cda thi€t bi bay hoi khong thay d6i {vin 1a Q,} nhung miy
nén thay déi chd do 1am viec (& che dé an;;t.Qmj thi didm lam viéc ciia hé théng hic
nay lai Id A, ~ (lwong dng voi nhiet do bay hoi méi 1a T, lic d6 ciing cdn thay 8 ca
dac tinh luu lwgng cda van tist Lo tr Q,, d&n Q4. G day van tigt lau cé mot vai trd thu
déang : Nhiét di sdi dige thift 1ap khang phai do mite 48 md cia van tiét lun ma do
thay déi ning su#t lanh cha may nén. D& md cda van G oo lic ndy cdn thay déi
neang iing véi didm lam vigée eda hé thdng médy lanh, nfu khéng, may s€ 1am vigc o
ch& dé khang én dinh. '

Viee thiét Jap ch€ do nhi¢ll d6 s6i moi T, cha thiét bi bay hui cing cd thé thue
hign khi thay ddi dac tinh cOa thigt bi bay hoi Q, = f(T,), lic dd dac tinh Tuu lugng
clia miy nén Q,, = f(T,) khong thay d6i nhung T, thay d8i dén T,, do (a thay d8i Q,
dén Q... O day ta ciing thiy 13 dac tinh luu lugng ciia van tiét liru ciing phdi thay déi
tir Q dén G, . | |

Nhu vay, d¢é thay déi nhidt 46 trong phang lanh hosc dé gilt nd & mot tri s& khong
doi (khi ihay ddi phu tai nhiat trong phong lanh) cidn phai thay d8i nang suat cia mdy
nén {hoac thay déi may nén hay s& mdy nén), néi khdc di 1A cdr phai diéu chinh nang
sudit lanh cila mdy nén. Ngodi ra, trong nhing trudmg hop cu thé ta cén cdn phai diéu
chinh ché d¢ 1am vigc cia thi€t bi bay hei, thi€t bi ngung tu, chng véi qud trinh diéu
khign wr dong thudmg kém theo qud trinh bdc vé ty dong cdc thiél bi nay.Ilrinh tinh
trang 1am viée nguy hiém.

3x]



14.3. PIEU CHINH TU BPONG MAY NEN LANH

Biéu chinh ty déng coéng sudl lanh caa mdy nén pittdng :

Nang sufll tanh cita midy nén pittdng cé thé duec thay ddi theo cang thix -
ml® .
Quuy ™ Mgy ——SnzN (14.1)
4"\"h

Pwémg kinh d va hanh trinh S cda pitténg trong cong thic nay la nhiing dai luong
khang dbi. 86 xi lanh 7 vA 86 mdy nén N chi ¢6 1hé thay déi nhady cdp, cén hé 56 16n that
thé tich 2. thé tich riéng cha hoi hiit v, v t6c 40 quay n o6 thé they ddi lien e hoae
nliiy cdp luy theo bd didu chinh sit dung.

Sau day chiing 1a s& khao sdt cdc phuong phap thay ddi Q,,, nhu gidm A (xa his iy
diu diy v& diu hit may nén, tang thé tich chét), tang v, vi gidm & do 1ié¥ leu hoi hit,
thay dai N (déng ngdt miy nén), thay dé1 16¢ Jo quay n v ngdt mot hay mot s6 xi tanh
Cii MLy nen {gilt van hiit mé), _

Nhu vay, cdc phiong phip dicu chinh nang sust cda mdy nén duge chia thanh hai
toai @ Bigu chinh hién we viv didu chinh nhiy cap.

14.3.1. Biéu chinh lién toc nang sudt lanh cua may nén

Plurng phip diéu chinh nay ¢é thé duge thue hién trong cic médy lanh ¢6 mdy nén
nhis cic co ciu bén ngoai hoac cac co ciu dat bén trong may nén. '

Khi dié¢u chinh nang sult lanh blng cdc eo cfin dat bén ngoal mdy nén, ngubi 1a
Ly st dung van dat trén dudmg ndi gita ddu diy va ddu hit mdy nén dé xa bot hoi nén
vé phia ddu hdt 1am gidm nang sudt may. Vé nguyén ldc, phuong phip ndy c6 thé si
dung cho tdt ¢ cic loai mdy nén. Tuy nhién phuvng phip nily c6 nhuge didgm 12 gay
nen 140 thét thé ning cia hei nén, ngodi ra né cén lam tang nhiét dé diu hit va do do
tang cong ném, dan d&n ndng cao nhiét d¢ ddu ddy. Trong trudmg hom ndy. qué trinh
didu chinh duge thue bién nhir cde van didu chinh dat gida dutmg nén va dirdnp hat va
sir dong mo eia nd Juge (thue hién theo tin t'lniéu tir diu cim bién ip suéit bay nhigt do.
Thict bi iét luw hoi luit & didu chinh nang sudt lanh may oén cing thude loai bé
didu chinh dat ngoii. Khi 46 do 4p lue ddu hit giam di mi nang sudt lanh caa mdy cang
Zidm va tang mifc &9 ning cao Ap sudt vh nhiét dd hoi nén, dice niy cong lam giam
nang sudt lanh. Vi viy mi hé théng didu chinh nay i1 duge su dung, nd chi duoc ding
khi cdn digu chinh ndng sudt lanh cta cdc wdy nén khong ¢é cic thi€t bi diéu chinh
chuyén ding khic.
Phueng phip diéu chinh nang suat lanh clda may nén c6 trién vong nhat 13 thay dé
toc do quay cda thigr bi din déng mady nén. Phuong phdp nay cho phép diéu chinh chinh
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xa¢ hom nhigt do phong lanh. Su giam tin 54 quay hiu nhie ty 1€ v&i cong nén cia mdy
nén. Tinh kinh t€ cha phueng phdp nay phu thude vao mite do giam hicu suat coa dang
co dién khi gidm 58 vong quay clia né. Trang céc dény cu diégn mot chicu 16e do guay,
ducc thay déi do dida chinh dign dp. Trong cic dbng vo khong déng bé ¢6 rolo ngin
mach téc dé quay cha dong oo cling duge didu chinh bing bo diéu chinh dién dp hoic
tin s0 dong dién, ty nhicn khoang diéu chinh via né khéng rong.
CF il | it deet! ol € e m— .
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Phy tuc 40 (1iEp) : R502

t P pr pll ' 'U'" h' n' r g! gl
= bar | kp/dm’® | kg/m® [ dm¥kyg | mikg | kIkg | khtkg | kMg (k)kgK | kFkgK
—on | 29100 | 13064 | 16,817 | 07161 J0.059463] 478,15 | 637,76 | 159,61 | (,0178 | 1,5483
=1y [ FOTEYG ) L3923 | 1T AR | RFIAD NSTA] 4720 | R3R23 | 15903 | 09219 | 15476
— 1% | 3,0130% | 1.3893 | 18,035 | 07189 [0.055448| 480,26 | 638,69 | 158,43 | 09260 | 1,5460
— 17 | 32458 | 13857 | 18,660 | 7216 [o.ns3sed| 481,32 | 639,15 | 157.83 | 09301 | 1,5463
_ 16 | 23640 | 13822 | 19321 | 0.723% [onsi7ss| dsaa | 63w 61 | 15722 | 09392 | 1,5456
_ 15 | 24855 | 1,376 | 19,990 | 0,7254 [o0s0024] 489,45 | 630,66 | 156.61 | 09383 | 1,5450
— 14 | 26102 | 13750 | 20678 | 07273 [OU4H3G]] 48453 | 640,52 | L5509 0 Ou425 | 1,5444
— 3 | 27382 | 13713 | 21,383 { 07292 [0.046764] 485,60 | 64007 [ 155.37 | 09466 | 1,548
- §2 | 38696 | 1,3677 | 22,100 { 0,7311 |0,04523t| 485,69 | 641,42 | 154,73 } 09507 | 1.5402
11| 4un4s | 13647 | 22,853 | 0,7331 [0.043759] 487,77 | 641,87 | 154,09 | 09548 | 1.5426
a0 | 4.342¢ | 13604 | 23,616 | 0,7351 10042343 488,86 | 642,31 | 153,45 | 09580 | 1,5420 |
—y | A2¥48 | 13567 | 24,400 | 0,7371 {0,040083( 489,96 | 642,76 | 152,30 | 0.9630 | 1.5415 |
-8 | 44304 | 1,3530 { 25,204 | 0,7391 [0,030776| 491,06 | 643,20 | 152,14 | 09671 | 1.5400
~7 | 45796 | 1,3492 | 26,029 | 0,7412 [0,035418] 492,16 | 643,64 | 151,47 | 09713 | 1.540d .
-6 | 47325 | 1,355 ] 26,876 | O, 7432 (0037208 49327 | 64407 | 150,80 | 09754 ¢ 1,5390
-5 | 48502 | 1,3417 | 27,744 | 0,7453 [0,036044] 49438 | 624,51 | 150,12 | 09795 | 1,5343
_g | 50407 | 1,337 | 28,634 | 0,7474 [0.034924] 495,50 | 644,94 | 14944 | 09836 | 1,53KA
Z3 | 52141 | 1,3341 { 29,547 | 0,7496 [0.033845] ave.62 | 64537 | 148,75 | 0wwT7 | 1,5383
—2 | SAR2S | 13303 | 0442 | 0.7517 [0.032806) 49774 | 645.79 | 142,05 | 0991% | 1.557%
— 1| S.554% | 13260 | 71,442 | 07539 [0031805] 49876 | 646,21 | 147,35 | 09959 | 1.537)
0| 57312 11,3225 | 32,425 | 4,756 [0,030840 500,00 | 646,64 | 146,54 | LOOOD | 15364
U] 59117 | 1,34%6 | 33,433 | 0,7584 [0.026910] 501,14 | 647,92 | 147,05 | 1,0041 | 1,5364
1| e0u6d | 1,3147 | 34,466 [ 0,7606 [0,020014] 502,38 | 647.47 | 14509 | 1,0082 | 1,5350
I O0,2453 | 13308 | 35,525 P OTRIO D02RI14G 50342 | 47T RR [ 14448 | 10123 | 11,5354
4 | 64785 | 13068 | 36,600 | 07652 |0.027015| 50457 | 84%,29 | 143,72 | 1.0164 | 15350
S RETAT | 13028 | 37,721 | U767 -}U,[}Zﬁﬁll 50572 | 648 AY | 14298 | U205 | L3345
& | BRTTR | 12088 | 34 B5Y | 07700 0.025734| 500,87 | 649,10 | 142,23 | 1,0246 | 1,534
7 | 7,0842 | 1.2947 | 40,026 | 07724 |0,024984] 508,03 | 649,50 | 141,47 | 1,0287 [ 1,5336
B | 72950 | 1.2906 | 41,221 | 0,748 [0,024260 509,19 | 649,70 | 140,70 | 1,0327 | 1,5332
|9 | 7S04 | 1,2865 | 42,445 | 07773 [0,023560) SIR36 | 650,20 | 139,93 | 10964 | 1,528
10| 7,7304 | 1,2824 | 43,608 | 07798 [0,022884] S1L,53 ¢ 65068 | 139,15 | 10409 | 1,5323
11| 79550 | 12783 | 44982 | O.782% [D,0222781] 512,70 | 651,08 | 138,36 1.,(]"15{] 1,519
12 | 81844 | 52741 | 46,207 | 10,7849 [DO2L1600] 513,89 | 651,45 | 137.57 | 10490 | 1,5315
13| 53186 | 12698 | 47,644 | 0,7975 [0,020080 515,06 | 651,83 | 136,76 | 1,0531 | 1.5311
14 | %,6576 | 1,2656 | 45,023 | 0,7901 [0,020399] 516,24 | 652,20 | 13596 | 1,0572 | 1,5306
15 F 4.9015 | 1,2613 | 30435 | 0,7928 [0MI9R2T| 51747 | £52,37 135,14 | 1612 ] 1,5302
16 | 9,1504 | 12570 ) 51,882 | 0,755 019275 518,62 | 652,94 | 134,32 | 1,0653 | 1.529%
L7 | 94043 | 12526 | 53963 | 17983 [0,018740 519,82 | 653,30 | 133.49 | 10694 | 1,5294
1% | 9.6633 | 1,2483 | 54880 | 08011 [0.018222] 521.02 | 653.66 | 132,65 { 1.0734 | 15240
19 | 99274 | 12430 | 56433 | 0,8040 [0,017720] 522,22 | 65402 } 131,80 { 1,0775 | 1,5286
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Phu lue 4b (1i€p) - R502

t p P " ¥ ¥h I h" T 5! a"
o bar | kp/dm?| kg/m® {dmYkg m’f’kg kJkg | klkg | kWkg | kVkgK | k)kgK
200 10,197 | 1,2394 | 58,029 10,8068 | 0,017234 | 523,43 | 654,37 | 190,85 | L0415 15282
11047 [ 12340 ) 59,653 f 08098 | 0016764 | 532463165472 | 130,08 | 1,085% 1.527%8
22O HNTEL 12304 | 61,221 | OR128 | DOIEINE | 525.%5 | 655,06 [ 120211 L0496 1,524
23 | Lhu3e] 1,2258 | 63,030 | 08153 | 0015865 {52706 | 65540 | 12834 | 1,0838 1,5270
24 | 1L327 | 12212 | 64,780 | 03189 | 0015437 | 528,28 | 655,73 [ 12745 | 10977 [,5266
25 | 1L623 ] 12165 | 66,572 | 08220 ¢ 015020 | 529,91 | 4%&.0N6 | 12656 | 1,1017 1,5262
26 LT 925d 12019 | 64,408 | 08252 | 4014608 | 530,73 [ As6.30 L 12965 | 11057 15257
29 112232 [ 12071 | 70,289 | O,8284 | Q004227 | 531,94 | 696,71 | 124,74 | 1,107 1,5253
28 12,545 12023 | 72,216 | 08317 | 0013847 | 533,20 | AS702 | 12382 | 1.1137 1,524
29 PI2R64 ] 11975 | 74,190 [ O,8351 | 03479 | 524,45 |57 33 0 122,489 | 1,1174 1,5245
HMEOPIRANS] 10026 F 76,213 | 00,8385 | OD13121 ) 535,68 (657,631 12195 1,i218 1,5241
A 13.519 ] 11877 | 78,286 | 08420 | 0017774 153692 | 557,93 (121,00 | 11238 1,52358
32 PI3KEEG | LIR2T | 8041 | O0R455 | OGL2436 | 538,17 | 658,22 | 120,05 | 1,129R 1,5232
PO [ 14098 ) L TTT | 82,989 | 0849] | 0012108 | 53942 | £58,50 | 11908 | 0,133R 1,5227
MO 45AT ) LTE | BaR22 | 0 B528 y QOLETRY | S406R | AR, TR LIR,1L ] 1,1378 1.58221
354800 L I16Td | BT | Ok5a5 | Q011480 | 541,94 | 659,05 [ 117,12 | 1,1418 15218
Ap (15262 | L1622 | 859459 | 08604 | OOULITR | 543,20 | 659,32 | 116,12 ] 1,1458 15214
37 015629 LAST0 | 91,868 [ ORS4% | OLUSES | 544,47 | 659,58 | 115,11 | 1,1498 1,5200
AR OTLO003 [ 11516 - 94 338 08683 | GOL0GDG | 545,74 | 659,83 | 114409 11537 13271
u .- L6243 [ L1462 | 96874 | 08724 | G010823 1547166008 | 113,06 11577 1.51%
40 I 16,7697 1,1407 | Y9477 | 08766 | 010053 | 548,29 | €60.31 | 112,02 | 1,1617F 15194
41 | 17068 1,1352 | 102,15 | 08800 | GOOSTRPE | 549,58 [ aD 54 | 11006 | 11657 1.5184
2 178620 1,1206 | 104,89 | 0,8%53 | (LG095335 | 55087 | 660,76 ] 100,83 | 1,1607 15184
43 [ 17864 [ 1,1239 | 107,71 | OR498 | (LODDZRLO | 552,16 | 660,97 | 108,81 | [,1737 1.5179
44 [ TEAG3 | LEIHL | 110,61 | 08944 | DOUR0408 | 553,46 [ 661,568 | 10772 ] 11777 1,5173
45 | 18803 | 1,1122 | 113,59 | (1,809 | 0.00RB038 | 554,76 | 661,37 | 10661 | 1,1816 1.51467
46 | 19230 1,106% | 116,65 10,9039 00085726 | 556,07 | 661,55 10548 ] 1,1856 1,5161
47 | 19665 1,1002 | 11980 [ 09089 [ (O0R3471 | 557,38 166573 | 104,34 | 1.1896 1,5155%
RO 200107 1L0udl | 12304 | 09140 [ 00081271 | 55K, 70| 661,89 | 103,10 ] 1,136 1,5149
4l (20550 [ 10874 | 12638 | 09192 | G QU712 { 560,03 | 662,04 | 10202 | 1,1976 1,5143
U {2L012] LS | 12982 | 09246 | 00077027 | $61,36 [ 662,18 | 10082 1,26 1,5134
51| 21,477 L0750 | 133,37 | 0,302 | 0,0074579 | 562,70 | 662,31 | 99 &1 12056 1.5129
52 121948 | 10684 | 137,03 | 02359 | 00072977 | 564,04 | 662 43 | 9832 12098 1,5122
53 122428 1LOA1IT | 14080 | 09419 | 00071021 | 565,40 | 462,53 | 97,13 ) 12136 15114
54 {22915 | 10549 | 144,70 | 00480 | 0008107 | 566,76 | 662,62 | 95,84 12176 L5108
AR O120A11 | 1,047 | L4B 73 | 09545 | OOETEIS | S6R13 | 66269 0456 | 1,2217 |, 500K
56 | 23914 | 1,0407 | 15290 | 09608 | 00065402 | 560,50 (662,74 F 93,24 | 1.2257 1, 5050
57 | 24,426 ) L0333 | 15722 | 09676 | O0D63606 | STOEG | 662,78 | 91,89 | 1,2293 1,5081
S8 24947 LO2K0 | 161,69 [ OY747 | 00061847 1 572,20 | 562,80 | 9051 1,2330 1,3072
59 25476 | 10LR3 | 166,33 { Q0820 | 06060122 [ 573,70 | 662,80 | 89,10 1,2380 1,5062
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Phu luc 45 (13ép) : R3D2

L] p o N ¥ W | w | e 3 5
°C | bar |kg/dm®| kg/m® |dm¥kg| mPke | kikg | klkg |kJ/kg | kikgK | kIfkg.K
6 | 26,013 | 1.0105 | 171,15 | 09896 | 00058429 | 575.13 | 662,78 | 87,66 | 12421 | 15052
61 | 26.560 | 10024 | 176,16 | 09976 | 0.0056767 | 576.56 | 66274 | 86,18 | 12462 | 1,5041
62, 27,116 | 09942 | 181,38 | 1,0059 | 0,0055134 [ 578,02 | 662,68 | 84,66 | 1.2504 | 1.50%0
&3 | 27,681 | 09856 | 186,82 | 1,0146 | 0,0053528 [ 579.49 | 662,58 | ¥3.10 | 12546 | 15018
64 | 28255 | 0.976% | 192,50 | 1.0237 | 0.0051947 | 570,98 | 662,46 | 81,49 | 12589 | 1,5006
65 | 28,840 | 0,9678 | 198,45 | 1,0133 | 0,0050382 | 582,40 | 662,31 | 70,82 | 12632 | 14992
B6 ] 29 4% | D9S8 20470 [ L0434 | D OSBRSS | 5X4.002 662,12 | 78,11 1.267% 14974
67 | 30,039 | 09436 | 211,26 | 1,0542 | 0,0047334 | 585,58 | 661,00 | 76,32 | 12719 | 1.4u63
o | T0,654 | 09385 | 218,18 | 1.0656 | 0,0045833 | 587.17 | 61,64 | 74,47 | 12764 | 14947
69 | 31,280 | 0.9279 | 225.51 | 1,0777 | 0.0044344 | 5R8.20 | 661,32 | 72,53 | 12800 | 14929
70 | 31917 09169 | 233,28 [ 1,0007 | 0,0042867 | 550,46 | 660,96 | 70,50 | 1.2856 | 14911
71 | 32,566 | 0,0052 | 241,57 { 1,1047 | 0,0041396 | 592,17 | 650,54 | 68,37 | 1,2004 | 1.4890
72 | 33.226 | 0,8930 | 250,45 | 1,1198 | 0,0039928 | 59394 | 660,04 | 66,11 [ 1,2053 | 1.4868

73 | 23898 | 08800 | 260,03 | 1.1364 | 0,0038457 | 595,77 | 659,47 | 6370 | 13004 | 14844
74 | 32,585 | 08661 | 27043 | 1.1546 | 0,0036978 | 597,68 | 658,80 | 61,12 ] 13057 | 14817
75 | 35,284 | 08512 | 281,83 | 1.174R | 0.0035482 | 599,69 | 658,02 | 5833 | 13112 | 1,4787
76 | 35,997 | 0.8349 | 294,48 | 1,1977 | 0,0033958 | 601,82 | 657,10 | 55,28 | 13171 | 1.4754
77 | 36,725 | 08170 | 308.73 | 1,2240 [ 0.0032390 | 603,12 | 655,99 | 5187 | 13234 | 1amis
7% | 27,468 | 07969 | 22515 | 1.2549 | 0.00307s5 | 606,69 | 654,65 | ano1 | 13303 | 1,4670
™ | 38,227 | 0,7725 | 344,69 | 12028 | 0,0029011 | 509,47 | 65295 | 4340 | 13381 | 14616
40 | 30,004 | 0,7451 | 369,25 | 1,3421 | 0,0027082 | 512,80 | 650,71 | 37.91 ] 13473 | 14548
BL | 34799 | 07070 1 400,68 11,4145 | 00024772 | 417,11 | 64T 41 3329 1,359 1,4447
K2 | 40,614 | 16308 | 475,12 | 1,5827 | 0,0021047 | 624,96 | 640,27 | 15,31 | 1.3808 | 1.4240
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Phu luc 5 ; BANG HOI BAO HOA CUA R134a

t p “,l .“,Il h' hn r 5' Hll
oy MPa kg kg kJ'kg | kg kIkg | kIMkg K | kIl K
— 41 00516 0,755 356,927 4500 a7z Y 21’.2,‘;_ 2030 1,75%0
Kt (10572 0,784 324,060 4523 674,1 221.8 G8131 1,75362
- 36 00633 07113 294,751 454.7 G75.4 2207 00,8231 §,7530
- 34 0.0645 07142 258,562 4571 L X 219,5 0,8331 17511
- 32 00770 07132 245118 45%.5 6779 2134 5 R431 PT487
— 34 00847 0.7202 224 087 61,9 a7u L 217.2 0, 8530 I, 7464
— 24 0.10%30 0.7233 205,185 461.4 it L 2160 0, Ea30 1,7441
- 24 O, g 00,7263 184,172 4606.8 681,60 z14.B 0,872% 1,7420
- 24 a1116 U,.7390 173827 45%.3 GHZ A 213,6 08828 1,7400
- 22 G219 0, 7328 158,963 471,7 64,1 2125 (0,R927 1, 7381
-0 {1330 (L7361 14m.417 4742 685.3 2111 09026 17363
- 158 O, 1444 0,7395 135,045 4768 686 5 209 8 0u124 1,7345
- 16 01575 01428 124,721 479 3 0%7%.7 2085 09222 1. 7328
14 a.1710 U,7463 115,333 4814 6489 207.1 0.9320 1, 7313
-12 O, 1%54 0.7498 106G 783 484 4 00,1 205,8 052418 1.7297
L 02007 {1,7533 08 986 456.,9 691,13 2044 0,9525 1,7283
- X 40,2170 0. 7569 Y1.8R5 489.5 692.3 203.0 0.9613 1,7269
-6 1,2%44 {1, 76006 85,352 d92.1 Y37 201.6 09710 1,7256
4 (12521 L7644 79 347 4947 6449 200.2 Q,u%07 1,7243
2 02722 {7682 13916 4974 Gun, 1 1947 {,599u4 1.7232
o 2024 {7721 G an2 500,0 64972 1972 L, 0060 1,7220
2 {hL3 146 {1, 7760 64,273 am.? 698 4 195.7 L.QG96 1,73
4 433 {3, 78513] 60,020 5053 b 14,2 101492 171wy
& 3014 (7842 56,100 5080 T00,7 192,48 10283 1,789
4 . U3RTe | (),7RR4 52,482 5107 T01,8 19,1 1,0384 17180
10 Lo A145 7927 417,139 5134 7029 L85.5 U479 17171
12 v 04429 0,791 46,047 5162 T4 .0 iRT .8 1,055 17163
14 | D478 0,816 45,183 5184 5,1 L¥6.2 1,670 17154
1o thalk2 08062 40,529 32172 706,2 L54.5 1,0763 1,7147
1% 1 0530 08109 38,065 5245 7073 1828 L, 08460 1.713¢
) ! (L3716 ;L RIST 35,715 527.2 T08.3 181,1 104954 17132
22 0.OU7Y 08207 33,646 30,1 T4 1793 1, 104G 17135
24 08457 L8257 31,663 F32w EALIN: 177.6 1,0144 17119
26 R 08300 2U. 810 5352 11,5 175,7 1. i238 1.7112
28 07267 00,8362 AR.0g2 5386 TI2.5 1739 1,332 1,716
3 0,770 38417 26,483 541,35 7135 1720 11426 1. 7000
32 LU 0.8473 24,978 544 4 74,5 170,1 1,i520 1.7194
34 {08625 (53 23.571 471 T15.4 1681 L1614 1,708
36 05117 O RS54} 22,253 3302 T16.4 1662 11T 17083
k) 02020 {8651 21,m7 5532 7173 144,1 1, 1802 1.7077
40 | f}164 (+LE714 19,858 356.2 T18,2 162,1 1,1B3& 1,707
42 10720 (LETROD 13,769 539 2 74,1 1599 1,i990 1,766
a4 1,1299 | .G,A847 17,7145 5622 T20,0 1578 12084 1, 7060
46 1.1931 2.B917 16,782 5652 TI0K 155.6 < 1,2179 1.7054
LTS 1.2526 8989 15,876 5683 V21,7 153.2 1,2273 1.7048
50 1,3176 05064 15,m2] 5114 72,5 1510 1,2347 1,704 1
a2 L,3851 049412 i4.214 .6 7i3.2 1487 1,7462 1,7034
ad l.4552 09223 13,453 57 7240 1442 1,255% 1,7027
56 1.5278 0.9308 12,733 SROS 7247 1432 1.2652 1,700
a8 L6032 0,934 12,052 5441 T723,3 141.2 1,2748 1.7012
6l L6613 0,94%8 11,407 5874 726,17 138.6 1,2844 1,7003
1ép —
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Phy lue 8 ; TINIT CHAT VAT LY CUUA DUNG DICH NUSC MUGI CaCl,

Khéi lugng riéng

. Néng db Nhiét d¢ Nhiit dung riéng, kJ/ikg.K)
. 15‘2“; muidi [ﬂ.:II'.IE dﬁﬂg bm’t“g & cic nhiét dl:l. o
ke/lit "““E;!“" °C o —10 | -20 | —30 | —40
1.0uk 0.l [RL) 4,199 - - - -
05 59 — 30 3,831 - - - -
1.1} 11,5 -&,1 3,500 - - - -
.15 16,4 127 3224 3159 - - -
116 17,8 14,2 3,174 3,153 - - -
117 14,0 - 15,7 3127 3 - - -
NE; 19,9 - 174 3,036 3,060 - - -
I, tu 20,9 - i%2 3.024 RN L - - -
1.0 21,9 -21,2 3002 977 | 2952 - -
1,21 22k —-23.3 2964 2.9 2,914 - -
1,22 23,8 — 257 2.9% 24906 | 2.BEQ - -
1.253 21,7 - 283 2,897 2872 2.847 - -
1.24 257 =312 2,568 2,443 2RI | 2795 -
1,25 16,8 -~ 346 2,839 2413 2, TRA 29835 —
120 215 - 386 2,804 2774 2,739 | 2,734 :
27 244 ] -43 6 2.760 2,755 2,730 | 2,705 | 2,679
L,2% 9.4 : — a0, 2755 2,730 2905 | 2,679 | 2.654
(*311,246 PATRY — 55,0} 2,132 2,713 2,688 | 2063 | 2630 |
1,04 303 .6 2. 726 2,70 2,675 | 2,650 | 2,625
(14 p = 1,286 dat dung dich cihng tink {eatéctic)
Phy luc 9 : TINH CHAT VAT LY CUA DUNG DICH NUGC MUGI NaCl
Khéi lugag ricng Niing 40 Nhidt 4o Nhiét dung ritng, kI(kg.K)
l:'l + 159¢ muﬁi tl‘nng dﬁﬂ.g hﬂng o chc nhiit di: dun l."i('.h, -
kgt dung dich °C U o ] -1 | =15 | -0
% e —
1.00 0l (L1} 4,191 - - - -
1.1 1.5 — (10 4074 - - - -
102 2.9 -14 4,003 - - -
103 4.3 — 2.6 3,940 - - - -
1.4 5.6 -3 3RAS - - - -
105 T - 4.4 3,827 - -
1,0 8.3 -54 3772 | 3,768 - - -
1417 9.6 - 6.4 3772 | 3718 - - -
1,04 110 -75 1,676 | 3,468 - -
W 12,3 -RA 3030 | 3,626 - - -
110 13,6 -408 3.5R% 1584 | A5KD - -
1,11 149 -11,0 3,550 | 3546 | 3,533
1,12 16,2 -122 3513 | 3508 | 3500 - -
1,13 L7.5 - 13,6 1475 | 34T 3467 - -
1,14 R0} - 151 3,441 3,437 | 3429 | 2,3t
1,15 200 - 166 A0 | 3404 | 2395 3,387 -
.16 212 - 15,2 3375 | 3370 | AA62 | 3554
1,17 224 - 20,0 3,341 3,337 | 3,333 | 3324 “*I,E"I}
1.175. 23,1 - 21,2 3,328 | 3,324 | 3320 | 3,316 | 3,308
1,14 237 -17.2 3312 | 3,308 | 3,303 | 3,299

*) Dung dich dat difm ciing tinh {evtéctic) &p = 1,175 kgL
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Phu lue 16 ; KHOL LUONG RIBNG CUA DUNG DICH CaCl, {1 CAC NHIET DO
KHAC NHAU, p, kgAlit

Mang dé mudi ez ~ Nhierdo_"C___
dung dich, % — 20 -1 0 10 20 30
5 - - L1 L042s 1.0402 10365
a - - 1.1k52R 10513 | (484 1,56
7 - - 1,0614 1,0602 1,0577 1,0544
8 - - L0 LGl L 0654 | Deto
Y : - 1.0Ki12 10781 10753 10718
10 - - 1,035 10872 L Of43 | B0
11 - - 10934 Lwed B934 1 0899
12 . - 1,1i#1 1,105 1, 1025 1195k
13 - - 11178 1,1150 1,117 1,1079
14 - - 1.1274 124 L12io 1,1172
ls - 1,1396 1,137 1.1340 1,130 1.1261
LG - 1,1444% 1, 1449 1.143K 11349 11357
17 - 1,1507 L, 1588 1.1534 T.l48s i.1431
(1) - 1,164K 1,1657 11632 11592 11548
1y - 1,18{1 1,17aH 11711 1. &%) 1, 1645
20 - 1,194 .15y 1.1831 1.1 TE% 1,1742
21 1,206 1,201 114972 11932 [IHE 1.1K44
2 12150 12114 1.2075 1, K133 [ [9HY 11942
i3 12260 1,2221] 1.21K0 12137 [2k2 1. M5
24 1,234 1,2324 1.22K5 1,2241) [,2194 1.2148
L 15 12381 1.2437 12342 1. 2546 2299 1,251

Phu luc 14 ;: KHOI LUDNG RIENG CUA DUNG DICH NaCl & CAC NHIET b0
KHAC NHAU, p, kgflic

MNéng d6 madi Nhidt d, °(
rrofg dimg dich, %
- 10 0 10 20 in
i - 1,0%432 1.0336 1.0341 C1.0007
] - 10454 [RIEE ) 1.047% 10579
? - 1,0536 10515 1,{4385 10450
H - 100612 1.05%0 1.055% 10523
g - 10541 | Q665 10633 13%s
T - 10769 10741 1.1707 1,086
11 - 1,0847 1 OR17 10782 10741
12 - 1,0¢F25 1 0goa 1,857 1 0516
11 - 1, 1004 i.0a71 10833 1 (8GO0
14 - 1,1083 1,104 1,100 1,966
13 1.11%35 1, 1143 1,1124 1,108 11041
L6 LIZT? 11242 1,1205 1. 11E2 11155
L7 11350 11322 1,1283 11241 L1295
L% 1.14d2 1.1404 L1262 113D 11272
19 1.1525 11486 L1444 112538 1,1330
iy 1. 1608 11568 L E524 1.147% 1,1429
21 11692 I.1651 116064 11559 i.1509
2 11737 1.1734 11658 11640 1.1584
23 11462 1.131% L1771 11732 1.1670
24 1, 15%48 1. 1902 L1834 11804 11752
25 - 1.1987 L1033 1.1%37 1.1834
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