BAI 1. KHAI NIEM CHUNG VE NHIET PONG LUC HOC

L NHIET PONG HQC VA PHUONG PHAP NGHIEN CUU NHIET PONG HQC

Nhiét dong hoc 12 mdn khoa hoc nghién cttu nhitng quy luit bi€n ddi ning lugng trong cdc
qué trinh vat 1y, hod ly khdc nhau, trong d6 chi yé&u la cdc qud trinh bi€n d8i nhiét ning va co
ning. Nhitng co sd nhiét dong hoc da phat minh tr th€ k§ XIX khi xui't hién cdc dong co nhiét

Nhiét dong hoc dugc xay dung trén hai cd sd hai dinh luit thi nhat va dinh luét th hai ctia
nhiét dong hoc

Dinh luat thi nhat thyc chat 1a dinh luat bdo toan va chuyén hod ning lugng ¥ng dung trong
pham vi nhiét, né dit trung vé mit s lugng cia nhitng qua trinh bi€n ddi nig lugng. Pinh luat
tht hai x4c dinh chiéu huéng ti€n hanh cla cdc qud trinhtrong ty nhién, diéu kién vamic do bi€n
hod ctianing lugng, cu thé 1a bi€n hdo giai nhiét va cong, n6é dit trung cho mit chit lugng clia
ctia nhitng qud trinh bi€n ddi ning lugng

IL. CAC KHAINIEM VE QUA TRINH NHIET PONG:
1. Cong va nhiét lugng

Khi cdc vat tic dong 1an nhau, chiing trao ddi cho nhau mot ning lugng nao dé. Sy truyén
niang lugng dugc thuc hién bing hai cach

Thyc hién mot cong clia vat nay ddi véi vat kia. Lic d6 ning lugng clia mot vat ting 1én mot
lugng ding biang luong vat kia mAit di. Cong trong nhiét dong ky thuat ki hiéu 12 L va qui u6c
cong do vat sinh ra 1a duong, vd ngudc lai cong do vat nhdn dugc la cong am.

Ning lugng truyén tir vat néng sang vit lanh khi chiing ti€p xic truc ti€p v6i nhau. Ning
lugng dugc trao d6i dudi dang nay dudc goi 12 nhiét lugng. Nhiét lugng trong nhiét dong k¥ thuat
dugc ky hiéu 1a Q va qui udc nhiét lugng do vat nhan dudc 1a nhiét duong va vat nhd ra la 4m.
Pon vi do cong va niét lugng 1a Joul (J), trude ddy ning lugng duge do bing don vila calo (cal),
gita cal va J ¢6 quan hé nhu sau:

lcal=4,1868]

2. Hé nhiét dong

Tap hop tit cd cdc vat ¢ trao d6i nhiét 1An nhau va vdi mdi trudng xung quanh goi l1a hé
nhiét dong. N&u hé nhét dong khong trao d6i nhiét véi moi truong xung quanh goi 12 hé doan
nhiét. Hé khong trao ddi nhiét va cong v6i mdi trudng xung quanh dugc goi l1a hé co l1ap

3. Dong cd nhiét, bom nhiét va may lanh

Dong co bom nhigét: 13 loai may nhan nhiét va sinh cong. Cdc mdy nay nhin nhiét tir ngu6n
néng dé bi€n mot phan nhiét lugng nay thanh cong va nha phan nhiét con lai cho ngudn lanh. Vi
du nhu cdc dong co dot trong, cdc dong cd phdn luc, cdc thi€t bi dong luc hdi nudc

Bom nhiét va mdy lanh: v€ nguyén ly bom nhiét vd mdy lanh gi6ng nhau. Cdc mdy nay nhin
cong tlr bén ngoai d€ chuyén nhiét lugng tir moi trudng c6 nhiét do thap hon d€n modi trudng cé
nhiét dd cao hon. Nhu vé muc dich thi bom nhiét va mdy lanh c¢6 su khdc nhau. V& bom nhiét
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ngudi ta quan tAim d&n nhiét lugng ma ngudn néng nhan dugc, con may lanh ngudi ta quan tim
lugng nhi€t nhén tr ngu6n lanh.

4, Chat méi gidi va trang thdi cia chat moi giGi

Dé€ thuc hién qué trinh chuyén hod gitra nhiét va cong va chuyén tai ning lugng trong cdc hé
nhiét dong ngudi ta phai ding mot chit trung gian dudc goi 1 chdt mdi gidi. Chat mdi gidi
thudng gip trong k¥ thuat & dang khi hoit hdi, vi thé khi c6 kha ning thay d6i thé tich rit 16n do
dé c6 kha ning sinh cong 16n. G nhitng diéu kién khac nhau chat moi gidi s& c6 cdc trang thdi
khdc nhaubi€u thi biing cdc dai lugng vat 1y thudng dit trung bsi nhiét do (T), 4p sudt (P), thé
tich riéng (v). Cic thong s& dung d€ xdc dinh trang thdi ctia chat moi gidi dugc goi 1a thong s&
trang thai. 0 mot trang thdi x4dc dinh thi cdc thong sdtrang théi cling ¢6 nhitng gi4 tri x4c dinh. 0
trang thdi ma cdc thong so trang thdi cé gid tri gidng nhau & ba't ky di€m nao trong toan bd khdi
khi thi ta goi 1a trang thai cAn biing, va ngudc lai ta goi 1a trang thai khong cin bang.

5. Cic thong so trang thii cia chat méi gidi

a. Ap sudt

Ap sudtla lyc tic dung ctia vat chat Ién 1 don vi dién tich clia thanh binh chita. Ap suit dugc
ky hiéu 1a P, don vi N/m?

P:E —
S

Z

3

Khi ta dit mot vat rin 1én mot dién tich thi 4p suat s& phan dudng trén dién tich do.

Khi ta chita nuéc trong binh thi 4p sudt dudi ddy binh biing nhau nhung 4p sudt & thanh bén
gidm dan theo chiéu cao cot nudc.

Khi nén khi (hodc hoi) vao trong mot binh kin, hoi s€ tic dung 1én moi phia binh v&i gid tri
4p sud't giong nhau.

Trong k¥ thuit c6 mot s& khdi niém 4p sud't nhu sau: 4p sudt khi quyén, 4p sui't chan khong,
4p sudt du va 4p suat tuyét doi.

=Y
S
q

Pu (as tuyét doi)
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Ap sudt khi quyén (Po): dugc do bing Barometer 1 atm vat 1y dugc biéu thi qua cot
thuy ngan clia Baromer cao 760mmHg, dién tich clia 6ng do 1a 1cm?. (Baromer dit trén
mit nitdc bién & 0°C) Trong lugng thiy ngin: 13,6x0,076 = 1,033kg. Vay dp suit khi
quyén Po= 1 atm = 1,033 kg/cm? (atmosphe vat ly)

. Ap sudt chan khéng (Pc): 1a 4p sudt do bing Vacummeter, Tri s6 dp k€ nhd hon dp
suat khi quyén Pk < P,
. Ap sudt duw (Pa): 1a dp suat do bing Manometer, tri s6 4p k€ 16n hon dp suit khi
quyén Py > P,
. Ap sudt tuyét déi: khong do dat dudc ma chi c6 thé tinh todn dudc tir 4p sudt khi
quyén, 4p suit chan khong
o Pu=Po+Pqg

o Pu=Po— Pux
b. Nhiét do
Nhiét do 1a dai lugng vat 1y, né bi€u thi mic do néng lanh ctia vat chat. Nhiét do chinh 1a
mtc dd vin dong hoic rung dong trung binh clia cdc phan tif trong ndi bo vit chit § thdi di€m
do.
Néu lam lanh vat chat d&€n nhiét dd -273,15°C thi t4t cd cdc rung dong phan t s& bi€n mat.
Nhiét do t = -273.15°C dudc goi la “nhiét do khong tuyét d6i”
Hé don vi qudc t€ SI st dung nhiét dd bach phan (Celcius) va nhiét do Kelvin °K lam don vi
do nhiét do
e Thang nhiét do Celcius xay dung trén co s& 14y di€m nudc dd tan 0°C va nuSc so6i 1a
100°C & diéu kién chuén (P = latm = 760mmHg)
e Trong k§ thuat ngudi ta stt dung nhiét do Kelvin °K. °K tng v6i nhiét do khong tuyét doi
0°K =-273.15°C. Do d6:
o T°K=tC +273.15
e Hé don vi Anh — My st dung nhiét d6 Fahrenheit (°F). Quan hé giita nhiét do t°F va t°C
nhu sau:
o t°C=5/9(t°F — 32)
o t°F=32+9/5t°C
c. Thé tich riéng
Mot khi ¢6 khdi lugng 12 G kg va chodang mot thé tich 1a V m’, thé tich riéng ctia khdi khi d6
dudc dinh nghia nhu sau:

V—! 3
G m°/ kg

G 1
Ta c6 khdi lugng riéng la: P=y "y kg/m?

11 KHI LY TUGNG VA PHUONG TRINH TRANG THAI CUA KHIi LY TUGNG
1. Pinh nghia vé khi li twéng
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Mot chat khi 1 tAp hop vd s6 cdc phan ti, giita cdc phan ti ludn ludn cé luc tuong tdc, va
ban than cdc phan tf c6 mot thé tich nhat dinh. Nhung mot chat khi ta bd qua luc tudng tic giita
cdc phin tif v bd qua thé tich bin than thi ching dudc goi la khi i tudng.

2. Phuong trinh trang thai cia khi li tuéng
e phuong trinh viét cho 1 kg

pv =RT

e Phuong trinh viét cho G kg
pV = GRT

Trong do:

p=(N/m?; v=mkg; V=m’; T= (°K)
R: Hiing s6 chA't khi
R 831«
= J/kgK
u JkeK)

w: Phan t& lugng cta khi (kgZkmol)
G: Khdi lugng khi (kg)
e Phuong trinh viét cho 1 kilomol khi
pVu=R.T=8314T
Trong do:
Vu: Thé tich cta 1 kilomol ~ Vu=v.pu (m*/kmol)
Ry = 8314 J/kmol.” K
e Phuong trinh viét cho M kilomol khi
pV = M.R,T = 8314MT
M: S& kilomol
IV. CAC QUA TRINH CO BAN CUA KHi LY TUGNG:
1.QUA TRINH PANG TiCH:
Qué trinh ding tich 12 qué trinh x4y ra khi thé tich khong thay ddi V = Const va s§ mii da
bi€n n = * co. Nhiét dung riéng cda qua trinh C,. Trong qua trinh nay ta c6 mdi quan hé sau.
+ Quan hé giita nhiét do va 4p suat
Ta _ P2

[P

+ Cong thay d6i thé tich
l12=0
+ Cong k¥ thuat
= -v(p2— p1) = v(p1 — p2)
+ Nhiét cia qua trinh
Q=GCy(T2-Ty)
+ Do bién ddi Entropi

5:(351:;_%
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2.QUA TRINH PANG AP
Qud trinh ddng 4p 12 qud trinh chi x4y ra khi 4p sudt khong thay ddi p = const va s6 mii da
bi€n n = 0, nhiét dung riéng cta qu4 trinh C,. Trong qua trinh nay ta c6 cdc quan hé sau:
+ Quan hé giita nhiét do va thé tich:
T, _v

L v

+ Cong thay d6i thé tich:
li2=p(v2a—v1)

+ Cong k¥ thuat
k=0

+ Nhiét cia qud trinh
0 = GCy(Ta— Th)

+ Bi&n d6i Entropi

/=G

i

3.QUA TRINH PANG NHIET
Qu4 trinh ding nhiét 12 qud trinh x3y ra khi nhiét d6 ctia qud trinh khong thay ddi. T = Const
va sO0 mil da bi€n n = 1. Nhiét dung riéng ctia qua trinh 12 C = co. Trong qud trinh nay cé cic
quan hé sau:
+ Quan hé giita 4p sudt va thé tich
P _ Vi
PV
+ Cong thay d6i thé tich va cong ky thuat

L, AT
N | =
+ Nhiét cia qua trinh
oL R
2
+ Bié&n d6i Entropi

rs—Gril?
Y

4.QUA TRINH POAN NHIET
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Qua trinh doan nhiét 12 qud trinh xdy ra khi khdng khi trao d6i nhiét v6i mdi trudng q = 0 va
dq = 0, s6 mii da bi€n n = k, Entropi clia qu4 trinh khong d6i S = const va nhiét dung riéng clia
qud trinh C = 0. Trong qud trinh nay ta c6 cdc quan hé sau:

+ Quan hé giita nhiét do, 4p suit va thé tich

P _ Vi

Pp Vs,

= :
)
RS
+ Cong thay d6i thé tich

<D
L _ M 2\~
e =

+ Cong k¥ thuat

i

5.QUA TRINH PA BIEN
Qud trinh da bi€n 1a qud trinh x4y ra khi nhiét dung riéng clia qu4 trinh khong ddi. C, = Const
va dugc xdc dinh bing biéu thifc.

n—k
=2

Trong qua trinh nay ta ¢6 cdc quan hé sau:
+ Quan hé giita nhiét do, 4p sudt va thé tich.

> }
TRl (v« i
X

TR

+ Cong thifc thay d6i thé tich

CHL
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+ Cong k¥ thuat

k%lfl_Lz——:ﬁ@@

+ Nhiét cia qud trinh
Q=GCu(t2—1)
+ Bién d6i Entropi

45:(3@;_%

V.PINH LUAT NHIET PONG LUC HOQC.
1. PINH LUAT NHIET PONG HOQC 1:
a.Phit Biéu:

Dinh luit nhiét dong thit nha't thyc chat 1a dinh luit bio toan va chuyén hod ning lugng ng
dung cho cdc hién tugng nhiét va dugc phat bi€u nhu sau: Ning lugng khong mat di va ciing
khong ty sinh ra, n6 chi c6 thé bi€n d6i tir dang nay sang dang khac trong nhitng qua trinh vat ly
va hod hoc khic nhau. N6i mot cach khéc, tong s6 cdc dang ning lugng trong mot hé co 1ap bat
ky 1a khong d6i.

Trong pham vi nhiét dong, mot lugng nhiét ning nao dé mat di thi sinh ra mot lugng co
ndng xdc dinh va ngugc lai.
Dinh luat nhiét dong I phat biéu: Nhiét I-ong cap vao cho hé mot phan
duing @€ thay déi noi nang, mot phan diing dé sinh cong:
dq=du+dl (1-9)
- y nghia cua dinh luat nhiét dong: Dinh luat nhiét dong I cho phép ta viét
ph—ong trinh can bang nang 1-gng cho mot qua trinh nhiét dong.

b.Cac dang biéu thitc ciia dinh luat nhiét dong

Dinh luat nhiét dong I c¢6 thé d—gc viét d—6i nhiéu dang khdc nhau nh— sau:
Trong tr—ong hop téng quét:

dq=du+dl (1-10)
boi vé6i 1 kg moi chat:

Aq=Au+1 (1-11)
boi v6i G kg moi chat:

AQ=AU+L (1-12)

Mat khéc theo dinh nghia entanpi, ta ¢6: i =u + pv,
Lay dao ham ta d—oc: di = du + d(pv) hay du = di - pdv - vdp, thay vao (1-10) va
chi ¥ dl = pdv ta c6 dang khac ctia biéu thitc dinh luat nhiét dong I nh— sau:
dq =di - pdv - vdp + pdv
dq=di- vdp (1-13)
Hay: dq = di + dl« (1-14)
Doi véi khi 1y t—6ng ta luon co:
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du = CvdT

di=CpdT

thay gid tri ctia du va di vao (1-10) va (1-13) ta c6 dang khac cuia biéu thitc dinh luat nhiét dong I :
dq = CdT + pdv (1-15)
dq = G dT - vdp (1-16)

d6i v6i he ha:

dl, = dl,, + d% + gdh

=

(1-17)

¢.Noi Niing Ciia Chat Khi:

Bat ky hé nhiét dong niao bao gdm nhiéu vat tdic dung 1én nhau déu c6 ning luong tdng E.
Ning lugng tong nay bao gdm dong ning cia toan bd hé Eq dic trung cho sy chuyén dong clia
toan bo hé, th€ ning cla toan bo hé E; dic trung cho vi tri cla toan bo hé trong trudng luc nio
d6 ( vi du nhu trong trudng, dién trudng....) va ndi ning cta toan bo hé dit trung cho ning lugng
clia cdc phin tif nhd bé ciu tao nén vat

Noi ning bao gdm hai thinh phin chinh:

e Nji dpng ndang Uz 12 ddong ning chuyén dong tinh ti€n va chuyén dong quay cda cic
phan tif vaning lugng dao dong clia cdc nguyén trong phan tit. Theo thuy€t dong hoc
phan t&, ndi dong ning chi phu thudc vao nhiét do va ting 1én khi nhiét do ting

e N§i thé ndng U 1 thé ning clia luc lién két gitta cdc phin ti. Noi thé ning phu thudc
vio khodng cich gitta cac phin ti¥, nghia 13 phu thudc vao thé tich riéng ctia khdi khi. Khi
thé tich riéng ctiakhdi khi thay d6i, khodng cdch gitra cdc phan ti thay ddi, do d6 noi the
ning U, thay d6i

2. PINH LUAT NHIET PONG HOQC II:
2.1.Mét vai cach phat biéu cta dinh luat nhiét dong 11

- Nhiét 1-gng khong thé tu truyén tlr vat c6 nhiét do thdp dén vat c6 nhiét docao hon. Muon
thuc hién qud trinh nay thi phai tiéu t6n mot phan nang 1-gng bén ngoai (chu trinh ng—gc chiéu).

- Khi nhiét @6 T1 = T2 = T thi hiéu suét nct = 0, nghia 1a khong thé nhan
cong tir mot nguodn nhiét.

Muo6n bién nhiét thanh cong thi dong co nhiét phai lam viéc theo chu trinh véi hai nguén
nhiét c6 nhiét do khac nhau. Trong d6 mot ngudn cap nhiét cho mol chat va mot nguoén nhan nhiét
moi chat nha ra. Diéu d6 c6 nghia 1a khong thé bién d6i toan bo nhiét nhan d—oc tir nguén néng
thanh cong hoan toan, ma luong phal mat di mot I-ong nhiét thai cho ngudn lanh. C6 thé thay d—oc
diéu d6 vi: T1 < o0 va T2 > 0, do d6 Ne < Necamo < 1, nghia 12 khong thé bién hoan toan nhiét thanh
cong.

- Chu trinh Carno 1a chu trinh ¢6 hiéu suit cao nhat,
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T,

max TIu:t - Tl:t[::u:-:u = 1 - ?
T1
- Hiéu sudt nhiét ctia chu trinh khong thuan nghich nho hon hiéu suat nhiét
cta chu trinh thuan nghich. Mg <M .

2.2.Chu tronh carnot:
a.khai niém va dinh nghia chu trinh nhiét dong:

Khai niém chung

Trong céc chu trinh nhiét, muén bién nhiét thanh cong thi cin c6 moi chat dé 1am chat tai
nhiét va cho moi chat dan n& dé sinh cong. Moi chat dan nd mal d—gc vi kich th—6c thiét bi c6 han.
Vi vay, cho moi chét dan nd dén mot trang thal nao d6, ng—di ta lai nén moi chat dé né trd lai trang
thai ban dau roi ti€p tuc cho dan nd va nén lap lai nh— 1an dau, qua trinh d—oc lap di lap lai nh— vay .
... Khi moi chat thay déi trang thai mot cach lién tuc r6i lai trd vé trang thai ban ddu, ta néi moi chat
thuc hién mot chu trinh hay mot qud trinh kin.

;’1 ‘ \
orist
|
U v
Hinh 1-17 d6 thi p-v cua chu trinh Hinh 1-18 d6 thi p-v cua chu trinh
carnot thuan nghich thuéan chiéu carnot thuan nghich ngoc chiéu

Trén d6 thi trang thai, néu chu trinh ti€n hanh theo chiéu kim déng ho thi
goi 12 chu trinh thuan chiéu (hinh 1-17).

O chu trinh nay moi chat nhan nhiét sinh cong, nén cong cé dau d—ong (1 >0) . Cac thiét bi
nhiét lam viéc theo chu trinh nay d—oc goi la dong co nhiét.

Néu chu trinh ti€n hanh theo chiéu ng—gc chiéu kim déng hoé thi goi 1a chu trinh ng—gc chiéu
(hinh 1-18). & chu trinh nay moi chat tiéu hao cong hoac nhan nang 1-gng khac, do d6 cong c6 dau
am (1 < 0) . Cac thiét bi nhiét 1am viéc theo chu trinh nay d—gc goi 1a may lanh hoac bom nhiét.
b.Chu trinh thuan nghich va khong thuan nghich

Cong cutia chu trinh 12 cong ma moi chat sinh ra hoac nhan vao khi thuc hién mot chu trinh.

Cong cua chu trinh d—oc ky hiéu la L khi tinh cho Gkg moi chat hoac 1 khi tinh cho 1kg moi
chat.

Nhiét 1-ong va cong cua chu trinh bing téng dai s6 nhiét I-gng va cong cla cdc qud trinh
trong chu trinh dé.

=% q. = $Tds
{ICT Zq jj S (1_114)
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L :Zli = %pd‘»-‘

L—ong bién thién Au, Ai, As clia chu trinh déu bang khong vi u, i, s 1a céc
thong so trang thdi, ma chu trinh thi ¢6 trang thai dau va cud6i truing nhau.
Theo dinh luat nhiét dong I thi q = Au + 1, ma & day Au = 0, nén d6i véi chu trinh ta luon c6:

(1-115)

Qer = lcr
(1-116)

¢. Chu trinh thuan chiéu
* Dinh nghia:

Chu trinh thuén chiéu 1a chu trinh ma méi chat nhan nhiét tir nguén néng
nha cho nguén lanh va bién mot phan nhiét thanh cong, con d—oc goi 1a chu trinh sinh céng. Qui
—Gc: cong cta chu trinh thuan chiéu 1 > 0. Pay 1a cdc chu trinh d—gc 4p dung dé ché tao cic dong co
nhiét.
* Do thi:
Trén d6 thi hinh 1-17, chu trinh thuan chiéu ¢6 chiéu cuing chiéu kim déng
ho.
* Hiéu qud chu trinh:

Dé danh gia hiéu qua bién déi nhiét thanh cong clia chu trinh thuan chiéu, ng—oi ta dung hé
8O Mo, 20i 12 hiéu suat nhiét cua chu trinh.

Hiéu sudt nhiét ctia chu trinh bang ty s6 giita cong chu trinh sinh ra v6i nhiét 1-gng ma moi
chat nhan d-oc tir nguon néng.

T

_ 1 _a e
Ng=—7"=—7"—
q, qQ, (1-117)

& day: ql 1a nhiét 1-gng ma moi chat nhan d—oc tir ngudn néng,
g2 la nhiét 1-gng ma moi chat nha ra cho ngudn lanh
112 cong chu trinh sinh ra, hiéu nhiét I-gng ma moi chét trao déi véi nguén néng va nguén
lanh. Theo (1-116) ta co6:
l=q,-|q.]. vi Au=0.

d. Chu trinh ng=o¢c chiéu
* Dinh nghia:
Chu trinh ng—oc chiéu I chu trinh ma moi chat nhan cong tr bén ngoai dé 14y nhiét tir nguén
lanh nha cho nguén néng, cong tiéu ton d—gc qui —dc la cong am, 1 < 0.
* Do thi:
Trén d6 thi hinh 1-18, chu trinh ng—gc chiéu c6 chiéu ng—oc chiéu kim dong
ho.
* H¢ 56 lam lanh:
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Dé ddnh gia hiéu qua bién déi nang 1-ong cta chu trinh ng—oc chiéu, ng—oi ta dung hé s &,
goi 1a hé s 1am lanh ctia chu trinh.

H¢ s6 1am lanh cua chu trinh 1a ty s6 gitta nhiét I-gng ma moi chat nhan
d—ogc tlr nguon lanh v6i cong tieu ton cho chu trinh.

c— 4B 9
l |fl1|_f12

(1-118)

trong do: ql 1a nhiét I-gng ma moi chat nha cho ngudn néng,
g2 la nhiét I-gng ma moi chat nhan d—oc tir nguén lanh,
1 1a cong chu trinh tiéu ton,

| =|q|]- g5, vi Au=0.

e. Chu trinh carno thuan nghich

Chu trinh carno thuan nghich 1a Chu trinh ly t—=6ng, c6 kha nang bién déi
nhiét 1-gng v4i hiéu qua cao nhat. Tuy nhién, néu ap dung vao thuc t€ thi né cé
nhitng nh—gc di€ém khac vé gia thanh va hiéu suat thiét bi, do d6 xét vé téng thé thi hiéu qua kinh t&€
khong cao. Chinh vi vay né khong d—gc dp dung trong thuc t€ ma n6 chi 1am muc tiéu dé hoan thién
céc chu trinh khdc vé mat hiéu quéa nhiét, nghia 12 ng—0i ta phan dau thuc hién cac chu trinh cang gan
v6i chu trinh Carno thi hiéu quéa chuyén ho4 nhiét niang cang cao.
Chu trinh carno thuan nghich lam viéc v6i hai ngudn nhiét c¢é nhiét do khac
nhau T1 va T2, nhiét do cdc ngudn nhiét khong thay déi trong suét qud trinh trao ddi nhiét. Moi chat
thuc hién 4 qud trinh thuan nghich lién ti€p nhau: hai qu4 trinh dang nhiét va hai qud trinh doan nhiét
ti€n hanh xen k& nhau. Sau day ta xét hai chu trinh Carno thuan nghich goi tat 1a chu trinh Carno
thuan chiéu va chu trinh carno ng—oc chiéu.
f. Chu trinh carno thuan nghich thuan chiéu

D6 thi p-v va T-s clia chu trinh Carno thuan chiéu d—gc biéu dién trén hinh 1-19. ab 1a qud
trinh nén doan nhiét, nhiét do moi chat tang tir T2 dén T1; be 1a qua trinh din nd dang nhiét, moi chat
ti€p xdc voi ngudn néng ¢ nhiét do T1 khong déi va nhan tir nguén néng mot nhiét 1-ong 1a q1 =
T1(sc - sb); cd la qua trinh dan n& doan nhiét, sinh cong 1, nhiét d6 moi chat giam tr T1 dé€n T2; da la
qud trinh nén dang nhiét, moi chit tiép xiic véi nguén lanh cé nhiét do T1 khong déi va nha cho
nguon lanh mot nhiét I-gng 1a q2 = T2(sa - sd).
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Hinh 1-19 d6 thip-v va T-s cua chu trinh carnot thuan chiéu
Hiéu suat nhiét cua chu trinh thuan chiéu d—oc tinh theo cong thic (4-4) .
Khi thay cdc gia tri q1 va Iq2l vao ta c6 hiéu sudt nhiét cia chu trinh Carno thuan nghich thuén chiéu
la:
1 q'__|q_3!| TI(S:—SE)—T:(S{]—SE)
]']H = — = = = 1— .
q, d; Tl(sc — 3y ) T'. (1-119)

-

* Nhdn xét:
Tur biéu thic (1-119) ta thay:
- Hiéu suat nhiét ctia chu trinh Carno thuan chiéu chi phu thudc vao nhiét
do nguon noéng T1 va nhiét do ngudn lanh T2 ma khong phu thudc vao ban chat cia moi chat.
- Hiéu suat nhiét cua chu trinh Carno cang 16n khi nhiét o nguon néng
cang cao va nhiét do nguodn lanh cang thap.
- Hiéu suat nhiét cua chu trinh Carno luon nho hon mot vi nhiét do nguon
néng khong thé dat vo cing va nhiét do nguoén lanh khong thé dat dén khong.
- Hiéu suét nhiét ctia chu trinh Carno thuan nghich 16n hon hiéu suét nhiét
ctia chu trinh khac khi cé cung nhiét o nguén néng va nhiét do nguon lanh.
g.Chu trinh carno thuan nghich ng—g¢c chié¢u

D6 thi p-v va T-s clia chu trinh Carno ng—oc chiéu d—oc biéu dién trén hinh 1-20. ab la qué
trinh dan n& dang nhiét, moi cht tiép xtic v6i ngudn lanh cé nhiét do T2 khong ddi va nhan tir nguén
lanh mot nhiét 1-ong 1a g2 = T2(sb - sa); bc 1a qua trinh nén doan nhiét, tiéu ton cong nén 1a 1, nhiét
do moi chat tang tir T2 dén T1; cd 13 qua trinh nén dang nhiét, moi chat tiép xic v6i nguén néng cé
nhiét do T1 khong déi va nha cho ngudn néng mot nhiét 1-ong 1a q1 = T1(sd - sc); da la qud trinh
dan nd doan nhiét, nhiét d6 moi chat giam tir T1 dén T2.
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Hinh 1-19 d6 thip-v va T-s ctia chu trinh carnot ngoc chiéu
Heé s6 1am lanh cta chu trinh ng—oc chiéu d—gc tinh theo cong thic (1-118). Khi thay cic gid
tri Iq1l va g2 vao ta ¢6 hé s6 lam lanh cua chu trinh Carno thuan ngich ng—oc chiéu la:

EZQ: _ q, _ Tl[sb_ia)
1 |QI|_QE Tl[.sc _Sd)_TJ(S:I_SH)
L 1
T-T, T _,
T3 (1-120)
* Nhdn xét:

Tur biéu thic (1-120) ta thay:

- Hé s6 1am lanh cua chu trinh Carno ng—gc chiéu chi phu thuoc vao nhiét

d6 ngudn néng T1 va nhiét do nguoén lanh T2 ma khong phu thudc vao ban chat cua moi chat.
- Hé s6 lam lanh cta chu trinh Carno cang 16n khi nhiét d6 nguon néng

cang thip va nhiét do nguon lanh cang cao.

- He s6 1am lanh ctia chu trinh Carno c6 thé 16n hon mot.

2.3. Hé s6 chu trinh nhiét dong ctia may lanh va bom nhiét:

Chu trinh thiét bi lanh chay 1a chu trinh ng—oc chiéu, nhan nhiét tir nguén
c6 nhiét do thap, nha nhiét chonguoén c6 nhiét do cao. Moi chét st dung trong cac lam thiét bi lanh
thuc t€ th—ong 1a hoi cia mot s6 chat 1ong ¢6 nhiét do soi thap & dp suat binh th—ong, hé s6 toa nhiét
16n, ré tién, khong doc hai. Tuy theo ph—ong phdp ting dp suét ciia moi chat ta chia ra hai loai: chu
trinh thiét bi lanh c6 may nén va chu trinh thi€t bi lanh hip thu (khong c6 may nén).
a.Chu trinh thiét bi lanh c6 may nén

Moi chit th—ong dung trong may lanh c6 may nén l1a Amoniac (NH3) hay
Fréon F12, F22 (c¢6 cong thic: CmHxFyClz). Amonian th-ong dung trong mdy lanh cong nghiép dé
san xuat n—6c da hodc 1am lanh thuc phdm, vi nhiét 4n ho4 hol 16n nén c6 thé ché tao vé6i cong sudt
16n. Fréon th—ong dung trong may lanh gia dinh nh— ti kem, tG lanh gia dinh vi khong doi hoi cong
sudt 16n, khong mui va khong doc hai.

So d6 nguyén 1y clia may lanh c6 mdy nén d—oc thé hién trén hinh 1-20.
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Hoi moi chat & trang thai bao hoa kho tir buong lanh IV ¢6 dp suét pl d—gc may

nén hit vao va nén doan nhiét dén ap sudt p2, nhiét do t2. Sau dé di vao binh

ng-ng Il ng—ng tu déng 4p & 4p suét p2, nha I-ong nhiét q1 cho khong khi hay

n—Gc lam mat. Long ng—ng tu tir dan ng—ng II di qua van ti€t 1-u III, giam 4p suét tir p2 xuong pl va
chuyén tir dang 16ng sang dang hoi 4m. Hoi 4m tié€p tuc di vao buéng lanh IV nhan nhiét 1-ong q2
ctia vat can lam lanh & dp suét pl = const bién thanh hoibao hoa kho va chu trinh lap lai nh— cii. Cac
qud trinh cia may lanh diing hoi ¢6 may nén d—oc biéu thi trén do thi hinh 1-21.

1-2 1a qua trinh nén doan nhiét trong may nén, ap sudt tang tr pl dén p2,

2-3 1a qua trinh ng—ng tu dang 4p & 4p suat p2 = const, nha 1-ong nhiét g1

cho khong khi hay n—6c lam mat,

3-4 1a qua trinh ti€t I-u trong van tiét 1—u, ap suat giam tir p2 xudng pl,

4-1 1a qué trinh boc hoi & dan boc hoi trong budng lanh, moi chat nhan nhiét

1-ong q2 & 4p suat pl = const.
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Arl\\ r
\ 7, s
Hinh 1-20 so d6 may lanh nén hoi Hinh 1-21 d6 thi T-s chu trinh mdy lanh nén hoi
Hé s6 1am lanh:
p) ) i - i
c— q, q, 1 1

l |fl-_|—q3_ [iz _i4.]_(i1 _is ]
vi trong qua trinhtiét 1-u i4 = i3, do d6:

1 -1,

) (1-121)

E=

Nang suat lanh cia mdy nén:
Q{I — G g "';lz >

Cong suat cia may nén:
N=Gl

6 day: G la 1-u 1-ong moi chit trong chu trinh, kg/s.
b.Bom nhiét:

Bom nhiét con d—oc goi 12 may diéu hoa hai chiéu. Bom nhiét c6 thé 1am
lanh, hidt 4m va ciing c6 thé s—6i &m, hién d—oc dung kha phé bién & mién Bic
n—dc ta. Khi dung véi chiic nang s—6i am, bom nhiét s€ tiét kiém d—oc dién nang
rat nhiéu so véi dung 10 s—ai dién tro.

Nguyén 1y lam viéc clia bom nhiét nh— sau: Moi chat & trang thai bao hoa
kho tir buong lanh IV d—gc may nén hit vao va nén doan nhiét tir 4p sudt pl dén
&p sudt p2, nhiét do t2. Sau d6 di vao dan ng—ng Il ng—ng tu dang 4p & dp suét p2, nha I-ong nhiét q1
bién thang 16ng. Long tir dan ng—ng 11 di qua van tiét 1—u III, gidm 4p suat tir p2 xuéng pl va chuyén
tr dang 10ng sang dang hoi 4m, rdi vao dan bay hoi dé nhan nhiét I-ong q2 . Néu sir dung nang
1-ong hitu ich tir dan bay hol (dan lanh, d—gc bo tri trong phong) thi mdy lam viéc theo ch€ do lam
lanh; Nuru st dung nang 1-gng hitu ich tir dan ng—ng (dan néng, d—oc bé tri trong phong) thi may

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 15



lam viéc theo ché do s—&i am (bom nhiét). Trong thuc t€ cdc dan d—oc bé tri c6 dinh, chi can déi
chiéu chuyén dong cua dong moi chit nhd van déi chiéu.

So d6 nguyén ly cia bom nhiét d—gc thé hién trén hinh 1-22. Chi can thay
déi vai trd déng, md clia cdc van, thiét bi c¢6 thé 1am lanh hodc s=6i 4m. Thiét bi chinh gém mdy nén
C, hai dan trao déi nhiét A va B, hai dan nay thay nhau lam
dan lanh (dan bdc hoi) hoac dan néng (dan ng—ng tu); van tiét 1-u D va cac van
déng md tir 1-8 dé thay déi chiic nang lam viéc cia mdy. Moi chat c6 thé 1a Fréon hoic Amoniac. Dé
xét nguyén 1y van hanh cua thiét bi, ta coi dan A dat trong phong.

2.4.Nhiét dung riéng:

a. Dinh nghia:

Nhiét dung réng clia mot chi't nao do’1a nhiét lugng cin thi€t &€ nang nhiét do clia 1kg chat
dé1én 1°C

b. Cdc loai nhiét dung riéng:

e Nhiét dung riéng khdi lugng, ky hiéu 1a C don vi la J/kg OC

e Nhiét dung riéng thé tich, ky hiéu 13 C* don vi 12 J/m3kg0K

e Nhiét dung riéng kilomol, ky hi¢u 1a J/kmolOK

Quan hé gitra cdc nhiét dung riéng:

C:clézg
y7;

vo: thé tich riéng & diéu kién tiéu chudn vat ly m/kg
Nhiét dung riéng ding 4p Cp, C’p, Cy, nhiét dung riéng x3y ra & dp suat khong ddi p= const
Nhiét dung riéng ding tich Cy, C’v, Cyy nhiét dung rieng khi qué trinh x4y rio thé tich khong
ddi V= const
Quan hé gitra nhiét dung riéng ding 4p va nhiét dung riéng ding tich
Cp-Cv=R
Cp =kCv=k.R/k-1, J/Kg.K
k: hé s6 mii doan nhiét, R : hang s6 cht khi
c. Nhiét dung riéng la hdng s va nhi¢t dung riéng trung binh
Vi khi 1y tudng, nhiét dung riéng khong phu thudc vao nhiét do va l1a hiing s& dudc xdc dinh
theo bang sau:

Loai khi Tri s6 | Kcal/kmol.’K KJ/kmol.’K

k Chv Cip Cuv Cip
Mot nguyén tit 1.6 |3 5 12,6 20,9
Hai nguyén tr(N2, O2....) 1.4 5 7 20,9 29.3
Ba hay nhiéu nguyén t& | 1,3 7 9 29,3 37,7
(CO2, H20..)
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Vi khi thuc, nhiét dung ri€ng phu thudc vao nhi€t do nén ta c6 khai niém nhiét dung
t
riéng trung binh. Nhiét dung riéng trung binh tir 0°C dén t°C dugc ki hiéu C|0 va cho trong cédc
. . t
bang phu luc. Nhiét dung rié€ng trung binh tir t; dén t> dudc ki hiéu C|Il
hay Ctb, dugc xdc bing cong thirc tdng quit

%@@%

2.5.Nhiét lugng:

Nhiét lugng 1a lugng ning lugng & dang nhiét c6 thé 1am thay ddi nhiét do hoic trang
thdi(pha) cia mot vat.

Ngay nay ngudi ta dinh nghia nhiét 13 ning lugng clia nhitng chuyén dong hdn don cia cic
phin t& vo cling nhd cla vat chit. P&t néng mot vat 1én nghia 13 ta cip nhiét 1am cho céc
chuyén dong clia phan ti vt d6 ting 1én va khi lam lanh mot vat 1én, ngugc lai ta 1am cho
chuyén dong clia cdc phan ti gidm di.

Nhiét lugng lam néng hodc lam lanh 1 vat dugc ki hi€u 1a Q don vi 1a Jun (J). Pinh nghia
modt don vi nhiét (J)

Joul (J) Ia don vi ndng lugng (nhi€t hodc cong). Mot ning lugng 1J dugc thyc hi€n khi cho
dong dién c6 cudng dd 1A chay qua diy din véi dién th€ 1V trong thdi gian 1 gidy.
1J=1W.S=1N.m
Nhié€t lugng con c¢6 don vi l1a cal. Mot cal 1a nhiét lugng can thiét dé nang nhiét do cia 1 gam
nudc tir 13,5°C 1én 14,5°C.
Hé do ludng Anh — M§ st dung don vi nhiét lugng 1a BTU (British Thermal Unit). Mot BTU
12 nhiét lugng can thi€t d€ nang 1 bl nudc (454g) 1énT 1°F (tir 39°F 1&én 40°F).
1 BTU =252 cal

* Cdch tinh nhiét lugng theo nhi¢t dung riéng khoi lugng:
Véi qua trinh ding 4p:

QGH)

Véi qua trinh ding tich:

Q-G

V6i quéa trinh da bién:
Trong cOng thic trén:
e Q:nhiét lugng KJ
e Cp:nhiét dung riéng khdi lugng ding 4p, kJ/kg.’K
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e Cv :nhiét dung riéng khdi lugng dang tich, kJ/kg.’K
e Cn:nhiét dung riéng khdi lugng da bién kj/kg.’K
a.Nhiét 4n néng chdy va nhiét 4n bay hei
La luong nhiét cép cho vat chat, 1am cho vat chit thay ddi trang théi(hda hoi hodc ngung tu)

Nhiét 4n hod hoi clia mot chat, 13 nhiét lugng can thi€t d€ 1am cho 1 kg chit dé & trang
th4i rin chuyén hoan toan sang trang thii 1dng ( & di€u kién nhiét d6 va 4p suat nhat dinh), ki
hiéu la q hl, kJ/kg

Nhiét 4n hod hoi cia mot chat 1a nhiét lugng can thi€t d€ lam lkg cla chit d6 & trang
th4i 16ng bi€n hoan toan thanh hdi & di€u kién nhiét do va 4p sut khong ddi, & qud trinh ngung
tu nhiét lugng thu dugc ding biing nhiét lugng hod hoi do, ki hiéu 1a r, kl/kg

A
t °C
Nhiét 4n hod hoi
1000C [T777 7T TTTTTTT T /
! «— !
i Nhiét an ngung tu!
Nhiét 4n hod 16ng | i
o~ |- —> ' |
0°C —— | !
+ Nhi¢t an hodiran : |
20°Cc i : ! ! >
10 90 190 559 Q, keal
b.Nhiét hién :

La lugng nhiét 1am cho nhiét do cta vat tang 1én, nhi¢t hién 1a lugng nhiét cung cép cho vat
chat nhung vat chat khong thay doi trang thai (long — ran, hoac nguoc lai)

CAU HOI VA BAI TAP :

A.CAU HOI :

. Lam lanh hodc d6t nong khong khi trong binh kin, d6 1a qua trinh gi ?

. Hay phan biét sy khac nhau gitra dong co nhiét, bom nhiét va may lanh ?

. Phat biéu dinh luat nhiét dong hoc 1 ?

. Phat biéu dinh luat nhiét dong hoc2 ?

. Thé nao 1a thé tich riéng ?

. Dinh nghia ap sut, thiét 1ap cong thirc tinh ap suét tuyét d6i ?

. Binh nghia khi 1y tudng ? trinh bay cac phuong trinh trang thai ctia khi 1y tuong ?

. Pinh nghia chu trinh thuan chiéu ? trinh bay hiéu qua sir dung nang luong ciia chu trinh ?
. Pinh nghia chu trinh ngugc chiéu ? trinh bay hé sé 1am lanh cta chu trinh ?

10. Dinh nghia va phan loai nhiét dung ri€éng ? trinh bay cong thuc tinh nhi¢t dung riéng trung
binh ?

11. Hay giai thich va cho biét s khac nhua gitra nhiét 4n va nhiét hién ?

O 0N WN P

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 18



Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 19



B.BAI TAP :
Bai 1: Khi 02 & diéu kién nhiét do t oC; ap suat du p bar.Biét ap suat khi
quyén 1a 1 bar. Thé tich rieng (lit/kg) ?
=50 pd=100 B=1 p=32

Bai 2: 1kg khong khi ¢6 p1 (bar), t1 (0C), sau khi nén doan nhiét ap suat
tang Ién 10 1an. Tinh Thé tich riéng v2 (m3/kg)?

Bai 3: Tkg khong khi c6 p1 (bar), T1(K), sau khi nén doan nhiét dp suat ting
lén 5 lan. Tinh Cong ky thuat Ikt (k)/kg)?
pl=1 TI1=288 p2=5 =29 k=14

Bai 4: Cho qua trinh da bi€n c6 V1(m3), p1(bar), V2 (m3), p2 (bar). Tinh S&
ma da bién n?
V1=12 V2=2.4 pl=1 p2=6
Bui tap 5: Xac dinh thé tich riéng, khéi I-ong riéng cla khi N2 & diéu kién tiéu chuan
vat ly vu 6 diéu kién ap suat d— 0,2 at, nhiét dd 127 oC. Biét 4p suat khi quyén 760
mmHg.
Bui tap 6: Xac dinh thé tich clia 2 kg khi 023 ap suét 4,157 bar, nhiét d6 47.C.
Bui tap 7: Xac dinh khéi I-dng cta 2 kg khi O28 ap suét 4,157 bar, nhiét dé 47.C.
Bui tap 8: Tim nhiét dung riéng khdi I-ong dang ap trung binh v nhiét dung riéng
thé tich d&ng tich trung binh tir 200 oC dé&n 800 oC ciia khi Ne.
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BAI 2
CAC PHUONG PHAP LAM LANH NHAN TAO
I. Khai niém chung:

Con ngudi da biét stir dung lanh cach day rat 1au. Vé mua déng nguoi ta trit bing tuyét trong
cac hang déng dé bao quan thyc phdm vao mua hé. Ngudi cd Ai cap ciing biét “Piéu hoa khong khi”
bang cach quat cac binh gbm xdp dé cho nudce bay hoi. Cach day 2000 nim, ngudi 4n do va trung
qudc di biét tron mudi vao biang tuyét dé tao nhiét do thap.

Tuy nhién lam lanh nhan tao van 1a chu yéu, duoc g dung rong rai trong cac linh vuc kinh
té, ky thuat khac nhau.

Lam lanh nhén tao bat dau vao cudi thé ky 18 va phat trién manh mé& & thé ky 19

Niam 1824, Micheal Faraday kham pha nguyén 1y 1am lanh hap thy

Nam 1834, Jacob perkin, k¥ su ngudi my, dang ky phat minh dau tién vé lam lanh nén hoi

Nam 1910, ta lanh gia dung hoat dong bang tay xuat hién. Xuat hién ti lanh ty dong dau tién
vao nam 1918

Mot sy kién quan trong cho su phat trién ki thuat lah 12 ndm 1930, hang Dupont san xuat ra
cac moi chat ho FREON, c6 cac tinh tinh chét nhu khong chdy, khong nd, khong doc hai va phu hgp
v6i chu trinh nhi¢t dong cua may lanh.

Ngay nay bén canh viéc tim ra cic moi chat méi khong phé hoai tang 6zon, k¥ thuat lanh
phat trién theo hudng hoan thién h¢ thong diéu khién tin cdy, nhu diéu khién bang lap trinh PLC,
...déng vai tro rat 16n trong k¥ thuat lanh hién nay.

I1.Cac phwong phap lam lanh nhén tao:

1. Phuong phap hoa tron :

a. Cac dung dich lam lanh:

P4y la phuong phap lam lanh don gidn, c6 thé tao mdi trudng nhiét d6 thap tir nhitng vat
chat ¢ nhiét dd cao hon
Nudc lanh + mu6i _ nhiét do gidm
Ung dung : ding trong dénh cé bien ....vv...v

Thi du : khi tron mudi dn Nacl vao nude d4 xay nhuyén véi ti 1€ thich hdp, ta sé c6 dung
dich nuéc mudi & — 21 °c

b. Ung dung:

Do tinh chét don gian, phuong phap nay dugc sir dung nhiéu trong thuc t& nhu: bao quan
kem, bdo quan ca.....

Céc dung dich va ndng d6 khac nhau s& cho nhiét d6 khac nhau. Dung dich thuong gip 1a
NACL, Cacls...

2. Phwong phap bay hoi khuyéch tan:

a. May lanh hip thu:

May lanh hép thu st dung truc tiép nguén nhi¢t nang, nhu: nhiét thura, thu cép, mat troi, nhiét thai
cong nghiép...bd phan chuyén dong duy nhat 1a cic bom dung dich, giai nhiét.

Khuyét diém 1a hé théng lanh hép thu ¢6 hé s6 1am lanh nho, nén ton hao nang luong 16n, chiém
dién tich 16n khi 1ap dat va tiéu thu nudc giai nhiét 16n.

Phin loai va nguyén ly lam viéc ciia may lanh hép thu:

Duva theo nguyén ly lam viéc cia MLHT H>O-LiBr ngudi ta chia ching ra lam 4 loai:

o Single Effect:
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° Double Effect
o Triple Effect
° Half Effect

So dd nguyén 1y clia mdy lanh hap thu H>O-LiBr loai Single Effect dudc trinh bay &
Hinh 1.6. Trong sd d6 nay, ta goi A 1a binh phét sinh (Generator), B 13 binh ngung tu
(Condenser), C 12 binh bay hdi (Evaporator), D 1a binh hdp thu (Absorber), HE 12 thiét bi
trao d6i nhiét va E 12 bom dung dich.

= 9 oo

Hinh 2.1 M4y lanh hap thu H>O-LiBr loai Single Effect.

Qu4 trinh thyc hién ctia may lanh hip thu H>O-LiBr dya vao dic tinh cia dung dich
H>O-LiBr & nhiét do thap né hap thu hdi nudc rdt manh, con & nhiét do cao lai gidi
phéng hoi nude @3 hap thu. Dya vao dic tinh nay d€ hoan thanh chu trinh cdng tic.

Dung dich lodng trong binh hdp thu D dugc bom qua HE vao binh ph4t sinh A, dung
dich dudc hoi nude gia nhiét, vi nude c6 nhiét dd soi rat thap so v6i LiBr do d6 dung dich
lodng dugc gia nhiét dén nhiét dd nh4t dinh. Hoi tdc nhan lanh § trang thai qud nhiét bay
ra tif binh phdt sinh vao binh ngung tu B dudc 1am mdt bing nudc gidi nhiét va ngung tu
thanh 1dng tdc nhan lanh.
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Ldng tdc nhan lanh di qua 6ng ti€t luu chit U vao binh bay hoi C va dudc bom Ién
phun thanh giot nhé trén bé mit chim 6ng bay hoi.

Nuéc tdc nhan lanh hap thu nhiét ca nudc cAn 1am lanh va bay hoi, hoi tic nhan lanh di
qua tAm chin phin ly nudc roi di xudng binh hap thu D. Dung dich trung gian trong binh
hap thu dugc bom d4y phun giot nhd dé€ hap thu hoi tdc nhan lanh va trd thanh dung dich
lodng, trong qué trinh hip thu c6 sdn sinh ra nhiét nén can phdi 1am mat cho binh hip
thuy.

> Sodo cdp dich néi tiép

Hinh 2.2. M4y lanh hip thu H>O-LiBr Double Effect cAp dich ndi ti€p

So d6 nguyén ly cda mdy lanh hap thu H.O-LiBr loai Double Effect dugc trinh bay &
Hinh 1.8. Trong sd d6 nay, ta goi A 1a binh phat sinh (Generator), AB la binh phat sinh
ngung tu, B 1a binh ngung tu (Condenser), C 1a binh bay hoi (Evaporator), D 1a binh hap
thu (Absorber), HE1 & HE2 la thiét bi trao ddi nhiét, GP 12 bom dung dich cho binh phét
sinh, AP 12 bom tuan hoan ctia binh hap thu va EP 13 bom tudn hoan cta binh bay hdi.

Thong thudng binh phat sinh bao gid ciing ché tao riéng mdt thung. Phan con lai c6
thé ché riéng hodc ghép vao nhau.
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> Sodo cdp dich song song

Hinh 2.3. M4y lanh hap thu H>O-LiBr Double Effect cAp dich song song
e Dung dich tudn hoan
Trong sd d6 nay dudng dung dich lodng tir bom phét sinh chia ra 1am 2 dudng:

- Puong thit nhédt: Dung dich loing dugc ddy qua TBTPN nhiét d6 cao HE1, dung
dich dugc gia nhiét d€n nhiét do t3, doan 2-3 1a qua trinh gia nhiét dung dich lodng trong
TBTPBN nhiét dd cao. Sau d6 dung dich loing dudc ddy vao binh phat sinh A d€ gia nhiét
dén trang thdi 3° va s6i & 4p suat pn tao nén hoi tdc nhan lanh, ndng dd dung dich thay ddi
dan dén c; (di€m 4) trang thdi 4 12 trang thdi cudi clia qud trinh phdt sinh dung dich trong
binh phat sinh A. Poan 3-3’-4 1a qud trinh thuc hién trong binh phdt sinh A. Dung dich
trung gian tif binh phdt sinh A (di€ém 4) chdy qua TBTPN nhiét do6 cao HE1 bi 1am lanh
dén di€m 5 c6 nhiét do ts va chdy vé binh hip thu, trong qud trinh chdy vao binh hip thu
4p sudt gidm xudng dp sud't po (trang thai 6), trén db thi h-c xem di€ém 6 va di€m 5 tring
nhau nhung di€m 6 bi€u thi trang thdi hoi 4m & 4p sud't po, con diém 5 1a dung dich qud
lanh & 4p sua't p.
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- DPuong thit hai: Dung dich lodng chdy qua TBTPN nhiét d6 thdp HE2 dudc gia
nhiét va ra & trang thdi 7 (nhiét d6 t7, ndng dd khong thay d6i) rdi chdy qua TBTPN phu
dudc gia nhiét d€n di€m 8 (nhiét do ts), 4p suit dung dich & di€m nay cao hon 4p suit po.
J binh phdt sinh ngung tu AB dung dich dugc gia nhiét va sinh hdi, hoi tdc nhdn lanh bay
ra va dung dich tr§ thanh dung dich ddm dic c6 néng dd cs, doan 9-9°-10 1a qud trinh cla
dung dich xay ra trong binh phét sinh ngung tu AB.

Dung dich ddm diic & trang thdi 10 chdy qua TBTDN nhiét do thdp HEI, nhiét do
gidm xudng dén t;; néng d6 khong thay ddi (trang thdi di€ém 11), sau d6 chdy vao binh
h&p thu, trong khi chdy vao binh hap thu dp suit ti€t lvu gidm xudng po (trang thdi diém
12). Trén dd thi di€m 12 va di€m 11 tring nhau, nhung di€m 12 13 trang thdi hdi 4m c6
4p sudt po.

Dung dich dudc bom h4p thu hiit vao 1a dung dich bdo hoa & di€m 6 va diém 12 (di€m
6’ va diém 12°) hoa tron vé6i dung dich diém 1 (di€m 13 nim trén dudng noi lién diém 6’,
12’ va 1). Dung dich & trang thdi 13 qua bom dudc ting dp (13-14) nhung ndng dd khong
thay d6i, nhiét dd co ban ciing khong thay d6i, di€m 13 va 14 tring nhau, dung dich nay
dudc phun giot 1én chiim 6ng truyén nhiét ctia binh hip thu, hap thu hdi tdc nhin lanh va
trd thanh dung dich loing & diém 1.

e DPuong dung dich mdc ndi tiép

Bom phét sinh ddy dung dich lodng tir binh hip thu qua thi€t bi trao ddi nhiét
(TBTPN) nhiét dd thap HE2 r6i qua TBTPN nhiét d6 cao HE1 sau dé di vao binh phat
sinh A. Trong binh phét sinh dung dich dudc gia nhi€t va sinh ra hoi tdc nhian lanh dung
dich loing bay hdi v bi&€n thanh dung dich c6 ndng dd trung gian, dung dich nay chdy
qua TBTPN nhiét dd cao HEI rdi di vao binh phdt sinh ngung tu AB. 0 binh phéat sinh
ngung tu AB dung dich trung gian dugc gia nhiét sinh ra hoi tdc nhan lanh c6 nhiét do
thdp va dung dich con lai 1a dung dich ddm dic sau d6 dung dich ddm dic di qua TBTPN
nhiét do thaAp HE2 rdi di vao binh hip thu.

e Duong hoi tdc nhédn lanh

Hoi tdc nhin lanh di ra khéi binh phét sinh A di qua chum 6ng trao ddi nhiét & binh
phét sinh ngung tu AB, nh3 nhiét 4n hod hdi va bi€n thanh nu6c tic nhan lanh va chay
vao binh ngung tu.

Hoi tdc nhan lanh tr binh phédt sinh ngung tu AB ciing di vao binh ngung tu B, dugc
lam mat bing nu6c gidi nhiét va ngung tu thanh nudc tdc nhan lanh.

o Nudc tac nhan lanh
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Nudc tdc nhian lanh tor binh nglrng tu B di qua cd cdu ti€t lvu chit U chdy vao binh bay
hoi. O ddy nuSc tdc nhan lanh s6i & 4p sudt thdp va lam lanh nuSc can 1am lanh. Hoi tdc
nhan lanh sinh ra & binh bay hoi c6 4p suat thip di vio binh hip thu, bi dung dich dim

ddc hap thu va bi€n thanh dung dich loang.

b. Ti lanh hip thu khuyéch tan:

Trong nguyén ly may lanh vira khao sat, dbi v6i cong sudt nho, van dé dat ra la lam sao
loai bo bom dung dich dé thuan tién hon trong sir dung, dan bay hoi ap suit thap, dan ngung
tu &p suat cao, bom dung dich dung dé “thang “ chénh léch 4p suat nay.
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Hinh 2.4 May lanh hap thy khuyéch tan

Hinh trén mé ta nguyén 1y 1am viéc ctia may lanh hap thy khuyéch tan. Hé théng nay
dung cip moi chat NH3/H20 va chét khuyéch tan 13 H2. khi cung cap nhiét cho binh sinh
hoi 1, hoi NH3 va H20 thoat khoi binh sinh hoi, theo éng 2 den bd phén tach (separator)3,
nuoc hoa 16ng va vé bo hip thu(absorber) trong khi hoi NH3 tiép tuc theo dng dén bd ngung
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tu (condenser) dé bién thanh NH3 long. NH3 long chay vao b bbc hoi(evaporator) dé bég
hoi sinh lanh. Hoi NH3 tr6 v€ bo hap thu va gap H20, bién thanh dung dich no va tr6 vé
binh sinh hoi dé ti€p tuch chu trinh.

Qua trinh hap thu sé& giai phong khi H2 vi khi H2 khong hoa 13n vao H20, va rat nhe nén
theo duong Ong phia trén bg hap thu dé tr¢ lai bo boc hoi..

Tom lai, ta c6 thé giai thich nguyén ly lam vi€c cua tu lanh hap thu khuyech tan nhu sau:
tai moi diém ctia hé thong, ap suét tong bang 4 ap sudt ngung tu nhung ap sut riéng phan cua
NH3, H20, va H2 thay ddi sao cho NH3 c6 thé ngung tu va bdc hoi & cac nhiét d6 twong
ung
3. Phwong phap hi€u irng nhiét do:

Phuong phap nay con dugc goi 1a hiéu tng peltier(M¥). néu cho dong dién mét chiéu di qua
vong day dan gom 2 kim loai khac nhau thi mét dau s€ nong 1én, mot dau ngudi di. Do la
hi€u tng nguoc voi pin nhiét dién. hi¢u img nhiét dién c6 thé dat dén 60K.

02

O 1

Hinh 2.5 Phuong phap hiéu tng nhiét di¢n
Khi c6 | tao nén thi 6 =01 -0 2
vu diém chinh cta loai may lanh ding hiéu tng nhiét dién 1a khong c¢6 phan chuyén dong
nén khong 6n, gon nhe, khong can moi chat lanh, nhung hi¢u suat thap, gia thanh cao.
4. Phuong phap bay hoi chu trinh:
Qua trinh bay hoi chat 1ong gan lién v6i qua trinh thu nhiét. chat 1ong bay hoi dong vai trd
quan trong trong k¥ thuat lanh nhu 1a moi chat lanh va chat tai lanh. Cac moi chat long &
may lanh nén hoi, hap thy, 1a NH3, nudc, Freon déu thu nhi¢t ctia méi truong khi ngung tu &
nhi¢t d6 cao va ap suat cao
Do d6 n€u st dung cdc chit 16ng c6 nhiét do sodi cang thdp, cdm gidc lanh cang 16 rét,
cdc chat c6 nhiét @6 bay hdi thAp nhuw C4H10 ( gas bat Itra) & 4p suit khi quyén c6 nhiét
d6 sdi — 0,40c¢, nitd c6 nhiét do s6i G ap suat khi quyén dén -1960c. Khi can nhiét do sdi
cao hon ta phai lip thém van dé khdng ché.

5. Phwong phap giin né khi cé sinh ngoai cong:
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Day la phuong phap lam lanh nhéan tao quan trong. cdc may lanh lam viéc theo nguyén ly
gian no khi co sinh ngoai cong goi 1a may lanh nén khi. Pham vi ung dung rat rong 16n tir
may diéu hoa khong khi cho dén cac may str dung dé san xuit Nito , oxy, hoa long khong khi
va tach khi, hoa 1onh khi dét.....

Nguyén ly lam viéc cua may lanh nén khi:

\Qm

AT o |

may gian ng

const

may nen

Buong lanh

b

Qo
-

.

5= COIISTOO

o
k=)

Hinh 2.6 May lanh nén khi

May lanh nén khi gdm 4 thiét bi chinh: may nén, binh lam mat, may gidn ng khi va budng
lanh. Mbi chat lanh 13 khong khi hodic mot chat khi bat ky. khong bién d6i pha trong chu
trinh. Khong khi dugc nén doan nhiét S1 = Const tur trang thai 1 dén trang thai 2. & chu trinh
]am mat mdy thai nhiét cho méi trudng & ap suat khong d6i dén trang thai 3, sau d6 duoc
gian no doan nhié¢t s3 = const xuéng trang thai 4 co6 nhiét do thép va ap suit thép.

Trong budng lanh, khong khi thu nhiét cia moéi truong & ap suat khong doi va nong dan 1én
diém 1, khép kin vong tuan hoan

Nhu vay chu trinh may lanh nén khi gdm hai qu4 trinh nén va gian né doan nhiét véi hai qua
trinh thu va thai nhiét dang ap nhung khong dang nhiét.

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 28



BAI 3
MAY NEN LANH
1.Cong dung ciia may nén
Trong hé thdng lanh, may nén c6 cong dung:
~ Hut hoi tir TBBH v&, nham duy tri 1 4p suit bay hoi khong ddi P, trong TBBH.
- Nén hoi 1én &p suét cao, nhiét dd cao PxTk déy vao TBNT.

- Bao dam 1 luu lugng méi chat tuan hoan lién tuc trong hé thng lanh, pht hop véi phu
tai nhiét ctia dan bay hoi va dan ngung tu.

Yéu cau: May nén phai 1am viéc 6n dinh, ¢ tudi tho va do tin cdy cao, khong 6n, khéng rung
dong, ré tién, co phu tung thay thé..

2. Phan loai
C6 nhiéu cach phéan loai may nén nhu sau:
a. Theo cdu tao

M4y nén piston, may nén Rotor, may nén xoan dc , may nén tuabin, may nén truc vit, MN ly
tam.

b. Theo tac nhan lanh
May nen Amoniac, may nén Freon
¢. Theo ndng sudt lanh Qo va cong sudt dau truc N
—  Maynénnhd: Qo < 8000 Kcal/h; N < 5KW (7,5HP)
—  May nén trung binh: 8000 Kcal/h < Qo < 50 000 Kcal/h; va 5KW < N < 20 KW.
—  Maynénlén: Qo > 50000 Kcal’/h;va N > 20 KW.( thuong tir 30 HP trd 1€n)
Ning suat lanh
La nhiét lugng ma may lanh 1ay dugc tir mdi truong can lam lanh trong 1 don vi thoi gian.
Ky hiéu: Qo. Pon vi: Kcal/h ; BTU/h.; Kw ; Tén lanh.
d. Theo nhiét do bay hoi
—  KhiTo= +10°C — -25°C (may nén 1 cép)
—  KhiTo= -30°C — -110°C (may nén 2 hay nhiéu cip)
e. Theo cdch bé tri, sdp xép xilanh
—  May nén c6 xilanh ndm ngang.
—  May nén c6 xilanh thing dung.
—  May nén c6 xilanh cht V, W.........
f. Theo cich chuyén déng ciia hoi gas qua xilanh

—  May nén tryc luu (Thuan dong): La MN c6 dong hoi chuyén dong khong ddi hudng trong
xilanh.
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—  May nén khong trucluu ( Nguoc dong): La MN c6 dong hoi bj d6i hudng trong xilanh.
g. Theo s6 xilanh

—  May néncé 1 xilanh

—  May nén c6 nhiéu xilanh
h. Theo doé kin va kha nang thdo rap

—  May nén kin: Phan co va phan dién nam chung trong 1 vé kin, khi stra chita phai cua vo
may..

—  May nén ntra kin: Phan co va phan dién ndm chung trong vé may nhung van tho rap duoc.

—  May nén hé: Phan co va phan dién doc 1ap v6i nhau. Thao réap dé dang. May nén vén hanh
duoc phai nho 1ddng co dién kéo qua trung gian ctia day cuaroa.hay khép noi.

i. Theo s6 vong quay
—  May nén quay chdm: n < 550 vong/phut.
—  May nén quay nhanh: n > 1500 vong/ phut.
3. Phan loai theo hinh dang:
3.1.May nén hé :

Méay nén hé 1a may nén c6 cum bit kin dau truc , dong co dién va may nén duoc dit riéng va
truyén dong = day dai.

Hinh 3.1a May nén h¢
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Hinh 3.1 b May nén ho bb cit
Uu diém :

- €0 thé thay d6i toc d6 may nén bang cach thay doi diéu khién banh dai do dé co thé thay
doi dugce nang suat lanh ciia may nén

- Pong co va may nén dugc dit riéng nén lap dit, sira chita, bao tri
Nhuoc diém :
- Dién tich lap dat 1on
- D& xi ho dau va gaz qua cym pit kin qua dau truc
3.2.May nén ntra kin :

bong co dién va may nén dugc lap dong tryc.
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My nén nay giai quyét duoc van dé co ban 1a chuyén vi tri bit kin ¢6 truc quay sang dém kin
mat bich tinh

Hinh 3.2 May nén ntra kin

Thuong ngudi ta b tri duong hit di ngang qua dong co dé sir dung stc lanh cua hoi hit vé
lam mat dong co

Nhuoc diém:
- Khéng thay d6i dugc toc d6 vong quay ciia may nén.
- Khong st dung dugc tdv nhan 1a Amoniac.
3.3.May nén kin :

May nén kin thuong dugc su dung trong cac hé théng lanh nhé, cac thiét bi thudc dién lanh
gia dung va thuong nghiép. Hién nay, cong suat cta 16c kin co6 thé dat dugc 15 HP
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Hinh 3.3. May nén kin

May nén dugc goi la kin vi toan bd dong co va may nén duoc dit trong vé han kin

Uu diém : nho gon, dé st dung, khong xi ho, 1am viée véi do cao

Nhuogc diém : kho sira chira.

So sanh May nén ho , kin va 'z kin

Cong suiit Xi ho Sira chiva bdo tri
May nén ho Lén Dé xi ho Dé
May nén % kin Trung binh it xi ho Trung binh
May nén kin Nho Khong xi hé Kho

4. Phan loai theo nguyén ly lam viéc:
4.1.May nén pittong thing:

4.1.1.May nén piston ding thuin
dong

a. Cau tao

Hinh 3.4: Ciu tao My nén Piston
ding thuan dong
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1. Xilanh
2 Tay bién
3: Piston

& Supdp it
7 Supdp ddy
& Cifa it

9. Cfa ddy
10: Ld xo nén
11 M&p

12 Ao mtic
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Hoi méi chat vao ra xilanh theo thuong tir dudi 1én trén . May nén ding thuan dong thuong
la co trung binh va cd 16n dung NH3 1a tac nhan lanh.

b. Hoat dong:

Hoi gaz sé& di vao giita xilanh , clapé hit duoc b tri trén néc Piston, khi Piston di chuyén tir
trén xudng dudi do quan tinh clapé hut s& duoc né ra, hoi gaz NH3 s& di tir dudi Piston xuyén qua
Piston vao trong long xilanh , khi Piston di tir duéi 1€n trén clap€ hat s€ dong lai , hoi gaz trong
xilanh s& nén 1én 4p suit P mé clapé day thoat ra cira day

Pac diém : Vi st dung tdc nhan lanh NH3 nén 4p suat cudi qua trinh nén rat cao nong xilanh
rat nébng cho nén giai nhiét cho xilanh nguoi ta bo tri 4o nudc lam mat

Pé tranh va dap do hut boi tac nhan & thé long nguoi ta bd tri mot tAm chin va 1o xo an toan.
Neéu tac nhan hat vao ¢ the 1dng ap suat trong long xilanh s€ rat 16n tam chan s€ bi ddi 1€n tac nhan
lanh s& thoat ra ngoai ra ctra day

Cha'y : Lo xo phai chiu dugc ap suit 1on ngung tu Pk
Uu diém :
~ Khong c6 ton that trao doi gitra khoang hat va khoang day
~ €6 kha nang thiét dién clapé hit va day
~  Clapé hut hoat dong it ton that do dong mé theo quan tinh
Nhuoc diém :
- Hoi gaz s& di xuéng dudi cacte hoa tan v6i dau lam giam kha nang boi tron

~ Khéi lugng ciia Piston 16n do d6 lyc quan tinh va lyc ma sat s& 16n = kho ché tao méay
nén dung thuan dong véi toc dd vong quay 16n

- Do clapé hit bo tri trén nip Piston ché tao khé khin hon va cong kénh hon dan dén dau
nén thuong cao so véi may nén ngugc chiéu

4.1.2.May nén piston ngugc dong

a. Cdu tao

S@ | ® v

: Hilanh
Tay bifgn
Piston
Chi¥a bt
Buéng kit

, @
Hinh 3.5 Cau tao May nén Piston — EQ }f::{’ —g)
nguoc dong @,ﬁ

: Supdp it

X ({\ \® : Supdp ddy
Buéng di'y
L Clta ddy

Lo ) Oy W B b e
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b. Hoat dong

May nén piston ngugc dong dua vao nguyén ly hoat dong "Bién chuyen dong quay tron cua
¢6t may (truc khuyu) thanh chuyén dong tinh tién cua piston trong xilanh:”

Hoi mdi chit dwoc hat vao xi lanh qua supdp hut khi piston di tir trén xudng dudi, lic d6 supip nén
dong lai, khi piston vuot qua diém chét duoi d€ di 1én trén thi sapap hiat dong lai, hoi méi chat dugc
nén 1€n &p suat cao roi day ra ngoai qua supap day

4.2. May nén roto:

Hién nay dang duogc phat trién manh , thuong cé cong suat bé , sit dung rong rai trong may diéu
hoa gia dung va mét so ti lanh co 16n. Cé 2 loai may nén Roto thuong dung 1a méy nén Roto lan va
may nen Roto tam trugt

a. May nén Roto lan:

Hinh 3.6: Cau tao May nén May

nén Roto lan:

1. 1o xo 2. tamn chan co dinh 3. xilanh dung yen 4. Rotor lan
5. gupap nen &. cua hut T. cua xa.

Hoat dong : khi piston lantrong xy lanh s& ton tai hai khoang , khoang hut sé& ting dan khoang
day s& nho dan ,khi piston ¢ trén dinh thé tich khoang day sé& bang 0 thé tich khoang hut 1a 16n nhat
.khi Piston lan qua khoi dinh xy lanh thi lai bat dau qua trinh nén , khoang day va khoang hut lai xuat
hién

Uu diém :

~  Luu luong hiit dy 16n, kich thudc va trong lwong nho

~  {t chi tiét chuyén dong

- CoOthé ga’in truc tiép MN va dong co nén sy lam viéc don gian.
Nhuoc diém :

—  Kho ché tao do doi hoi chinh xac cao

~ P06 mai mon cua tim trugt 16n

- Kho bdi tron

b. May nén Roto tim truot :
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Tim chin di déng

Rotorguay

Hinh 3.7: CAu tao M4y nén M4y nén Roto tim truot
Hoat dong:

May nén rotor quay c6 truc ctia rotor khong tring véi truc xilanh, trén rotor c6 xé rinh dé cac
tam chan truot duoc. Khi rotor quay, dudi tac dung cta luc ly tdm, cac tim chan sé& truot theo ranh
ra ngoai va tya vao mit trong cua xilanh chia cat khoang trong gilta xilanh va rotor thanh nhiéu
khoang riéng biét, phan trén c6 thé tich 16n nht, phan dudi co thé tich nho nhét. Hoi tur 6ng hut
dugc cac tim chan hat vao va nén trong cac khoang, rdi tién dén ctra ddy vuot qua supap nén thoat
ra ngoai.

4.3. May nén truc vit:

La loai may nén co hai truc quay nam song song vdi nhau ¢6 rang xoan hinh xoan 6c mot
truc mot ran 161 (I1om) mat truc 526 rang 10m. Ca hai truc duoc dat trong mot than may c6 cira
hut va ctra day
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Hinh 3.8 a may nén truc vit

Khi chuyén dong gi6i han giiia hai ring s& giam dan dé thyc hién qua trinh nén. Hién nay
may nén truc vit dugc sir dung trong cac hé thong may 1on .
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Hinh 3.8b M4y nén truc vit bd cit
Uu diém:
~ Nho gon , cong suét 16n
- Ti sb nén cao do khong c6 khoang chét.

- Do kin rat cao.
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BANG SO SANH SU KHAC BIET GIUA MN PISTON VA MN ROTOR.

MAY NEN PISTON MAY NEN ROTOR
* Uu diém * Uu diém
- Chinh xéc, rat bén. - Két cdu don gian, gon, nhe.
- Pau déy nén truc tiép. - Khéng c6 supap hit, nén gian tiép.
- Téc do gas di nhanh. - Thuong dung cho may lanh
- Thuong dung cho hé thong lanh c6 - Can bang t6t nén co thé bo tri trén cao.

do lanh sau - ft chi tiét chuyén dong nén duoc tin cdy trong

van hanh. Gia thanh ré
* Khuyét diém * Khuyét diém

- Két céu cong kénh, phtic tap, cong - d4u hit cta xilanh va rotor phai kin.
nghé ché tao doi hoi tinh chinh xac cao

> A - Céc tAm chén d& bi mai mon, khong dung cho hé
cua chi tict may.

thong lanh c6 do lanh sau

- Giathanh cao - Khéng bén

5.Th#o lip may nén pittong:
1.3.1. Thén may:

Than may con dugc goi 1a cacte hay block cacte, n6 1a vo boc ngoai cua may nén, cd nhi€ém vu
ga d6 cac bo phan nhu bom dau, bac dan, tryc khuiyu, piston, xilanh. Do yéu cau d6 than may phai
du ning va on dinh. Bén trong than may phai co6 du khong gian du rong dé chira dau boi tron, dé
quan sat luong dau nguoi ta 1am mot cira kiéng. Ngoai ra ngudi ta con lam mot cira thao tac dé sta
chira

Than méay dic bang gang xam va ché tao bang = phuong phap duc. Khi co yéu cau giam nhe
khoi lugng ta c6 thé che tao than may bang hop kim nhom

Céc vi tri gia cong co khi trén may nén phai ddm bao chinh xac cao nhu d§ dong tdm, do vuong
goc

1.3.2. Xilanh:

Xilanh 1a bo phan c6 nhiém vy chira hoi gaz hit vao dbi voi may nén nhé xilanh dugc duc ciing
vo1 than may. P61 vo1 may nén 16n thi xilanh dugce dac riéng bang vat liéu chat luong cao. Sau do
dugc lap vao than may ta goi 1a somi xilanh.
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Hinh 3.9 XILANH

Xilanh dugc ché tao véi do chinh x4c cao, khe hé giita xilanh va Piston loai c6 xéc ming =
1/1000 duong kinh , xilanh c6 duong kinh bé hon Smm thi nguoi ta khong dung xéc mang , trong
trrong hop nay khe hd = 3/1000 duong kinh .

Bé mat cia long xilanh dugc gia cong rat bong, 4o bong dat duoc 1a cap 10>13 va phai qua qua
trinh may nghlen Dbi voi may nén NHs va d6i khi R22 , do nhiét d6 cudi qua trinh nén rat cao nén
dau xilanh ¢6 bd tri 40 nudce lam mat . Cac may nén khac duoc bd tri cach tan nhiét , mot $6 truong
hop khong can canh tan nhiét

1.3.3. Piston:

Piston c6 dang hinh tru, thuong dugc ché tao bang nhom hoic hop kim nhém dé giam quéan
tinh .D¢é tranh mai mon xilanh va piston , van toc cua Piston khong vugt qué 4m/s . V61 méay nén nhé
toc do co the tang 1én. Loai Piston dung cho may nén ngugc chiéu khong c6 clapé hit bo tri trén dau
Piston goi la Piston khong thiing
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Hinh 3.10 PITTONG

Loai Piston ding cho may nén thun chiéu ¢ du Piston c6 gin clapé hut goi 1a Piston khong
thung, hoi gaz c6 thé di xuyén qua Piston .

1.3.4. Xéc mang:

Xéc ming c6 nhiém vu bit kin khadéng ho gitra piston va xilanh dan ddau boi tron 1én dau
xilanh, trong trng véi hai nhiém vu d6 c¢6 2 Xéc mang la Xéc mang dau va Xéc mang kin

OO0

10-6E-RGO =
A 10-6D-RGO  10-6D-RGC

Hinh 3.11. SECMANG
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Hinh 3.11 b cach lap dit semang

Xéc ming kin c6 thé lap tir hai dén bdn chiéc . Xéc ming dau c6 thé lip tir 152 chiée va
trong do c6 khoan cac 16 dé phan bo dau boi tron
Xéc mang duoc lam béng vat liéu dan hoi va chiu duoc sy mai mon
1.3.5. Tay bién:
Tay bién : bién chuyén dong quay cua truc khiyu thanh chuyén dong tinh tién. Tay bién
dugc 1am bang thép co hai 10, 10 nho & trén dugc lap ac Piston, 10 dudi dugc lap véi truc khuyu. BE
chong mai mon nguoi ta lap bac cac truc khuyu .
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Hinh 3.12 Tay dén

1.3.6. Truc khuyu:
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Tryc khuyu : la tryc chinh cia may nén . Trong cac may neén c& vira va ¢& 16n, mot truc dau
cua tryc khuy dugc lap banh dai, du kia dugc lp banh ring truyen dong cho bom dau. Hai dau tryc
duoc 1ap trén hai 6 d5 . O gilta dugc lap véi tay bién tuy theo so xilanh cia may s6 tay bién s& tuong
tng , trong truc dugc khoan 16 hay lam rdnh dé dan dau boi tron dén cac bé mit ma sat

Hinh 3.13 Truc khuy

Truc duoc ché tao bang thép, cac 16 truc phai dong tam, cac phan lip rap phai c6 do bong cao
va dugc to1 chong mai mon
1.3.7. Cac van hut va diy:

Lam viéc ty dong theo hiéu ap suét khi ap suat hut trong xilanh giam xuéng nhé hon 4p suét
hat trén 0,3Kg/cm? thi van hat tw dong mé. Néu ap suit trong xilanh ting cao hon ap suét ting ddy
0,7Kg/cm? thi van day ty dong mo. Cac 14 van duoc ché tao bang thép dan hoi co do day 0,2->2mm.
0 trang thai can béng cac van tu dong kin nho lyc dan hdi cua chinh no hay luc 10 xo . Dé han ché
dong mo cua cac 1a van nguoi ta ché tao cac cira van ¢ gan do.
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Hinh 3.14 14 van hat va day
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1.3.8. Cum bit kin ¢o truc:

Cum bit kin ¢6 truc c¢6 nhiém vu bit kin céc truc quay trong may nén hd dé moi chat trong do
khong 10 ri ra ngoai va tranh khong khi tir ngoai vao trong may nén . BO phan nay phai chiu duogc
nhi¢t d§ cao va sy an mon cua dau gaz

1.3.9. Van an toan:

Van an toan c6 nhiém vy dam béo ap suat diy khong vuot qua mirc cho phép gy nguy hiém
hu hong thiét bi

1 _.1.'!"r:l|. :LIJ = |

e | 1

Hinh 3.15 Van an toan
1.3.10. Van khéi dong:

Van khoi dong di v6i may nén 1on dé giam tai khi khoi dong. Khi khoi dong 1am cho méay
nén khoi dong dé dang, nguoi ta bo tri mot van khoi dong . Khi khéi dong nguoi ta dong van hut va
van day va m& van khdi dong dé l1am cho dau hat va ddu day cua may nén thong nhau lac d6 cong
nén khong con dang ké , cong suat dong co chi dé khac phuc ma sat va quan tinh céc chi tiét khac
sau khi khéi dong xong ngudi ta md cac van day va van hut roi khoa van khoi dong lai .

1.3.11. Co cAu bdi tron:

C6 tac dung lam giam d ma sat va mai mon cac chi tiét . C6 2 phuong phap boi tron 1a boi
tron =té dau va boi tron =bom dau

a. Phwong phap té dau:

C6 nhitng cach té dau dugc bd tri ¢ truc khity. Khi truc khay quay cac canh ndy sé& té dau 1én
cac bé mat chi tiét dé boi tron
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b. Phwong phdp bom dau:

Bom déu 14 hut diu va bom 1én 4p suét nhat dinh sau d6 dau s& theo cac duong boi tron dén
cac vi tri can thiét, c6 hai loai bom dau: bom dau banh rang va bom dau Roto

Hinh 3.16. Bom dau
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Bai 4 3 ,
THIET BI TRAO POI NHIET
4.1THIET BI NGUNG TU
4.1.Cong dung & phéan loai
a. Cong dung: TBNT la TBTDN dung dé:
Giai nhiét cho hoi méi chit & ap suét, nhiét do cao, ngung tu thanh long cao ap.
Thai ra méi trudng xung quanh 1 nhiét lwong Qk ma hé thdng lanh di 14y duoc & phong lanh.
Doi khi trong TBNT ciing xay ra sy quéa lanh 16ng méi chat.
TBNT ciing c¢6 nhiém vu nhu 1 binh chira cao ap trong vai loai HTL to hop.
b. Vitri
TBNT duoc Lép dat lién ké sau may nén.
C. Phan loai
i. Theo chat gidi nhiét
—  Thiét bi ngung tu giai nhiét bang khong khi (Pdi luu cudng birc hay ty nhién)
—  Thiét bi ngung tu giai nhiét bang nudc (Pdi luu cudng birc)
—  Thiét bi ngung tu giai nhiét bang khong khi va nude.
ii. Theo qué trinh lam mét
—  Thiét bi ngung tu lam mat cudng biic
—  Thiét bj ngung tu lam mat tu nhién
iii. Theo cach ngung tu
—  TBNT c6 méi chat ngung tu & bé mit trong dng trao d6i nhiét
—  TBNT c6 méi chit ngung tu & bé mit ngoai dng trao ddi nhiét.
iv. Theo cdu tao
—  Thiét bj ngung tu éng v6 trim ndm ngang
—  Thiét bj ngung tu éng vo6 thang dimg
—  Thiét bi ngung tu éng 1dng dng.
—  TBNT kiéu bay hoi.
—  TBNT kiéu phan tir.
—  TBNT kiéu xdi tuéi.
4.1.1.Thiét bi ngung tu giai nhiét bing nwéc:
a. Thiét bi ngung tu éng vé chiim nam ngang

i. Cau tao
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Hinh 4.1: Ciu tao thiét bi ngung tu dng vo chim nam ngang
ii. Hoat dong

Binh ngung tu kiéu 6ng vo niam ngang thuong duoc st dung cho cac hé thong lanh vira va
16n (20KW trg 1én).

Hoi méi chat ¢ ap suét, nhiét d6 cao tir may nén tdi dugce dua vao phia trén cua binh ngung
qua van s0 3 va chiém day khong gian gitra cadc Ong trao doi nhiét , dugc lam mat nho nude chay
trong ong, moi chat bi ngung tu lai thanh léng dugc lay ra tir phia ddy binh (Puong ong s6 10). Binh
ngung c6 2 ndp ¢ 2 dau trén do6 c6 2 dudng nudc vao ra va nhitng vach ngan dé tao hanh trinh cho
nudc giai nhiét.

D6i v6i binh ngung NH; thi dng trao d6i nhiét 1am bang sat, thép va khong ¢ canh.( dng
tron )

Déi v6i binh ngung Freon thi éng TDN 1am bang dong, c¢6 canh.

b. Thiét bi ngung tu kiéu ong long phan tir

i. Cautao

i 2

N TT
~ | J o
- l: IIﬂng nude lam mat vao
2: Sng trao ddi nhict
{ ) > 3: Gng ddn hol méi chit vao
- 4 IIilfng nude lam mét ra
5: Ldng mai chat
1 ( ) > &: Ong ddn 1éng méi chit ra
- 7: ing x4 déu
=6 g Binh chifa 18ng méi chit
f (L )
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Hinh 4.2: Ciu tao thiét bi ngung tu 6ng kiéu éng 16ng phan tir
ii. Hoat dong

La TBNT gdm nhiing phén tir riéng biét ghép vdi nhau thanh t6 hop. Mot phan tir gidng nhu
1 TBNT 6ng chum nam ngang. Cac phan tir dugc ghép noi ti€p nhau theo duong hoi méi chat va
ghép song song theo duong nudc gidi nhiét.

Nudc lam mat dugc dua tir phia dudi 6 ong gop dan qua cac phan tor vara ong gop phia trén.
Hoi méi chat duoc dua vao phan tir trén cung dién day khong gian cac dng di chuyén tir trén xudng
dué6i va ngung tu chay xudng binh chira.cao ap.

iii. Uu nhuoc diém:
Uu diém : Chéc chéan va nhe nhang., dé lép dat.
Nhuoge diém  : Khé lam sach cau, cin trén bé mit trao d6i nhiét.
C. Thiét bi ngung tu kiéu dng long ong

i. Cau tao

Hodl mai chédtvao

MNude ra ;
- Hei méi chit vao
—

Nude ra
bl

MNude vao
] *—

Nude vao

N ] o
¢L6 ng moéi chitra

\Lhéng méichdtra

TBNT ki€u éng 18ng 6ng oé méi chd't luh déng & Sng TENT ki€ &ng 18ng ng oé méi chat I déng &
nhd bén trong, mic gidi nkigt 4 $ng l4n trim bén &ng lén vd m#c gidi nhigt & Sng nhd bén trong
ngodl
Hinh 4.3: Cau tao thiét bi ngung tu kiéu ong 1ong ong
ii. Hoat dong

Thiét bi ngung tu kiéu 6ng long 6ng thuong giai nhiét bing nudc gdm c6 2 éng 1ong vao
nhau, ong ngoai c6 duong kinh 57 mm, ong trong c¢6 duong kinh 38 mm. Tuy theo loai ma moi chat
lanh s& di chuyén ¢ 6ng trong hoac 6 6ng ngoai (Tuong tu v61 nude giai nhiét) nhung nguyén tac di
chuyén giita nudc va moi chét lanh phai nguoc chiéu nhau nhiam ting cuong su trao doi nhiét.

iii. Uu nhuoc diém:
Uu diém : Hiéu suat ngung tu rét 16n.
Nhuoe diém : Kho 1am vé sinh dudng 6ng nudc giai nhiét, dé bi xi vé phia nudc giai nhiét.
4.1.2.Thiét bi ngung tu giai nhiét bing nwéc va khong khi

a. Thiét bi ngung tu kiéu xéi twdi
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i. Cau tao

8 4
>4 <
1 A .
| 7 i 1: Wldng cdp midc
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’ ) 3 Phin li#c bdm ni#c
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J tudn hodn 5. v 0. .
< i P Vanxd khdng lehi
—e— ) y & Ong trac dd1 nhiét
Léng NH, 5$ B 7: Hép phdn phél mide
! 2 8: Enfi¥ng mdc bé sung
.’/ i Léng NH, \‘. 223 9: B mdc
f | Bdm
. ' BOCA S 5 ¢
¥4 trdn

Hinh 4.4: Cau tao thiét bi ngung tu kiéu x4i tudi
Hoat dong :

Thiét bi ngung tu kiéu x6i tudi duge giai nhiét bang nude, tudi tir trén xudng dudi phu day cac
ong trao do6i nhiét thanh tirng mang mong bao quanh ong.

Hoi méi chat ¢ ap suét cao, nhiét do cao di trong dng téa nhiét ra cho nude lam mat. Nude bi
bay hoi nho khong khi, 1 phan roi xuéng bé nudc. Nhu vay phai bu dap bang 1 luong nude bd sung,
long méi chat ngung tu xong dugc dua vao binh chura cao ap — tir 6 dén van tiét luu vao dan lanh
dé lam lanh.

ii. Uu diém
Khéng nguy hiém, ché tao dé dang, c6 the st dung nudc khong qua xur ly, thuong dugce dat
ngoai troi, lgi dung gié troi dé 1am mat nudc, tiét kiém dién nang .

iii. Khuyét diém
Nudc giadi nhiét phu thugc vao moi truong xung quanh , thiét bi cong kénh, nhiéu cau ban va
¢6 d6 an mon 16n.
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b. Thiét bi ngung tu kiéu bay hoi

i. CAu tao va Hoat dong

e
. . o <
Nham lam gidm lugng nudc phai bo < 3
sung (Cing 1a luong nudc ti€u hao) va giam 2
dién ning tiéu thy, ngudi ta dung TBNT kiéu I HTTTT 1: Miéng phun nudc
bay hoi. Khong khi dugc cudng buc chuyén < 2: Tdém chin nudc
dong nho quat gio hat tr dudi 1én ngugce N 3:Quatgi6
A r . | . Leoan oA £ 9 4: Ong trao doinhiét
chiéu voi nudc lam mat tudi tr trén xuong > 4 5. Cia 58 gid vio
duéi tao thanh mang xung quanh Ong trao 4*5) 6: Nude bd sung
doi nhi¢t. Nudc lam nhi€m vu gidi nhiét : 7: Bom nuéc
hoi moi chat, con khong khi vira 1am mat hoti 8: Ong gép 1ong
o X . g i A _;‘Z s PN
moi chat, vira 1am mat nudc, do do nhiét do > Z,f— 91‘10Hgl ml‘{lChaWaO
r / \ \ A A A clxas long ra
nudce luc vao va ra gan nhu khong thay doi . i y ol & ) L1 BE nude

Hinh 4.5: Céu tao thiét bj ngung tu kiéu bay
hoi

Hoi moi chét vao ong trao ddi nhiét téa nhiét cho nudc va khong khi, sau do ngung ty lai thanh long,
chay vao dng gop 1ong 1di toi binh chira. Luong nudc bd sung nhd 1 van phao dé bu dap luong nude bi cuén
theo gid.

i. Uu diém
Gon, nhe, hiéu suét toa nhié¢t cao, thuong dugce su dung cho h¢ théng lanh vira va nhé.
ii. Khuyét diém
Nhiét do khong khi tai noi dat thiét bi phu thudc vao méi trudng xung quanh.
4.1.3.Thiét bi ngung tu lam mat biang khong khi

a. Lam mat tu nhién

T&m
kim loai
i ™y
]
.
]
Hinh 4.6: Cdu tao thiétbj ~ Eudng éng C ,
méi chit s
ngung tu lam mat ]
tir nhién bang khong khi A v M
KIEU ONG TAM NHOM KIEU ONG €O CANH DAY THEP

Chi st dung cho hé thong lanh nhé va rat nhé nhu Tu lanh gia dinh. Thiét bj ngung tu loai
nay phai dat ¢ noi thodng mat dé de doi luu khong khi.
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b. Lam mat cudng birc

Hcoi vwio
(] i —

i 0
gad
DED Béng cd

5 DDD _}LS ngra

11T

TENT LAM MAT BANG KHONG KHI B3I LUU CUGNG BUC

Hinh 4.7: Ciu tao thiét bi ngung tu lam mat bang khong khi cudng birc
Hoat dong:

Trong cac loai Thiét b ngung ty nay, nguoi ta dung cac 6ng trao ddi nhiét thang bang dong (hay
thép) va co chit U dé lién két chung thong nhau. MBJi thiét bi c6 2 hodc nhiéu 6ng ndi song song véi
nhau. Canh tan nhiét thuong duoc 1am bang nhom, ¢ chiéu day 0,3 mm va budc canh 14 3,5 mm.
Khoang céach giita 2 dng 1a 26 mm. Khong khi s& duoc quat cudng birc di xuyén qua TBNT. Hoi tac
nhan dugc dua vao phia trén Thiét bi ngung tu , con long tac nhan dugc léy ¢ phia dudi.

4.2.THIET BI BAY HOI
a.Dinh nghia

La thiét bi trao doi nhiét dung dé 1am lanh maéi truong nao d6, nhd vao sy bay hoi ¢ nhiét do
thap cua tdc nhan lanh trong ong trao doi nhiét.

b.Phéan loai:
C6 nhiéu cach phén loai nhu sau:
1.Theo moi truong lam lanh
—  Thiét bi bay hoi lam lanh chit 6ng ....vd : (Nudc, nude mudi)
—  Thiét bj bay hoi 1am lanh khong khi .
2.Theo cach van dong (Su trao doi nhiét)
— Thiét bi bay hoi lam lanh tryc tiép (Téc nhan lanh séi trong 6ng trao doi nhiét)
—  Thiét bi bay hoi gian tiép (Chét tai lanh chay trong ng trao d6i nhiét)
3.Theo cdch chodn ché ciia tac nhén
—  Thiét bi bay hoi kiéu ngap
—  Thiét bi bay hoi kiéu khong ngap
4.2.1.Thiét bi bay hoi lam lanh chit Iéng
a. Thiét bi bay hoi éng vo kiéu ngdp

i. Cau tao
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: Enng e mudi vio
: Enng e mudl ra

Woem 1 3 LN s b b

: Van xd midc mudi

10: M4 p binh

11: Thén v& binh

12 Gng 1dng méi chdt vac
13: Vanxd dédu

14: Bauldng

15: Bé didu chinh mi%c 13ng
16: Van fi€t i1 nkiét

Hinh 4.8: Cau tao Thiét bi bay hoi dng vo kiéu ngap
ii. Hoat dong

Thiét bi bay hoi dng vo kiéu ngap dugc dung trong hé thdng lanh c6 ning suit lanh c& vira va
16n tré 1én. Mai chat lanh dugce sir dung 1a NHs hoac Freon 22

Chét 1ong (Nudc hay nudce mudi) can lam lanh chuyén dong trong ong trao d6i nhiét va moi
chit lanh s6i bén ngoai Ong trao d6i nhiét, ngép trong khong gian cua binh. Dé khong ché mtrc ngap,
nguoi ta dung bo diéu chinh c6 van phao khéng ché su dong m¢ van dién tur. Sau khi thu nhiét cua
chat long, bay hoi, lam lanh, hoi méi chat dugc may nén hut vé tir bau hoi phia trén.

Pbi v6i binh ding NHs, mitc ngép cia tac nhan cho phép 1én dén 0,8 duong kinh binh. Pdi
v6i méi chét lanh 1a Freon 22, mirc ngap 1én dén 0,5 - 0,7 duong kinh binh.

b. Thiét bi bay hoi 6ng vé chivm ong thang, méi chdt séi trong ong

i. Céu tao va Hoat dong

T i
3 4 l: Bwtng maichdt lanh vio
2 Bvng nude mudi

6 Bvlng nude mudivio 3
- 7. Bv¥ng méichitlanh =
$ - 8:Van z2 nvde mudi

8

1o} == 3. Vich chin huéng dong
Ml | 4 Bmg trao d8inhist
I l":l" I 52 Van BLQ.U l‘:h.f. I
| |
=
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Hinh 4.9: C4u tao Thiét bi bay hoi dng vo kiéu ngap

ii. Hoat dong

Nguyén tic 1am viéc trong loai TBBH nay 1a méi chét lanh soi,bay hoi, bén trong dng trao
ddi nhiét, thu nhiét cta chat long di chuyén bén ngoai dé 1am lanh chét long. Moi chét lanh tiét luu
vao thiét bi theo nga sd 1 phan bd déu trong cac 6ng trao d6i nhiét, nudec mudi vao ng sb 7 va ra
ong s6 3, cac vach ngan sb 4 tao thanh dong chay zic zic cho nude mudi nham ting cudng su trao
d6i nhiét. Sau khi bay hoi lam lanh, hoi méi chit dugc hut vé may nén theo dudng 6ng s6 9.

Uu diém cuia thiét bi loai nay 1a khong bi dong bang trong duong 6ng.
Toan bo than, nap va dudng dng dan vao binh déu phai boc cach nhiét.
4.2.2.Thiét bi bay hoi lam lanh khéong khi
a. Thiét bi bay hoi lam lanh khéng khi (dan lanh khé)
CAu tao va hoat dong.

O loai nay, tic nhan lanh di trong dng trao
d6i nhiét, thu nhiét cia khong khi bén ngoai dé
bay hoi 1am lanh bang cach tiép xtc truc tiép (DL
ta lanh), hodc d6i lvu cudng buc (DL may diéu
hoa khong khi ).

’Céc loai T7BBH nay C(‘)nvg()i’lél dan }anh kho, — 7 7 7 > —:>
cac ong trao doi nhiét co thé bo tri thang dung C"—"—""—'"—'"—
hodac nam ngang gom 1 hay nhiéu day ong. Khong » B B B B e
khi Ivu dong qua cac dng trao d6i nhiét bang dbi
luu ty nhién hodc cudng buc nhd quat gid, mdi
chat 1ong dugc dua vao phia dudi, sau d6 phan
phéi dong déu cho cac dng trao ddi nhiét. Sau khi
bay hoi 1am lanh, méi chat duoc may nén hat vé (
liy ra phia trén ).

Hinh 4.10 : Thiét bi bay hoi lam lanh khong khi
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b. Thiét bi bay hoi kiéu hon hop 144
Céu tao va Hoat dong
TBBH kiéu hdn hop lam lanh khéng khi, trao

d6i nhiét bang cach tiép xuc qua bé mit dudng 2
dng nho 1 quat 1dng soéc, khong khi hat vao s&
dugc l1am lanh nho méi chit soi trong 6ng va 3
nuoc lanh tuoi tu trén xubng. Nhim giam bét sy LA ; g:fﬁ;h;z“h
tiéu hao nudce cudn theo gid, khong khi lanh trude FA R AR 3: Lép dém obén e
khi ra khoi TBBH phai qua 1 tam dém chan 4 Dénptunme
nudc., moi chat thuong dung: R12 ; R22... e N N y Yo ;qa;«joéghgt danfanh
p
—  Uu diém : don gian, dé ché tao. Khong A A A (‘;j)ﬁ Tpemee
khi lanh c6 gia am. o , 9 Litgo

- Khuyét diém : dan 6ng d& bi muc, c6 tiéng
on lon. ’ o
Hinh 4.11: Thiét bi bay hoi kiéu hdn hop
C. Thiét bi bay hoi lam lanh khong khi kiéu wét.

1; Tam chan bui nuoe.

2:Buong dien khong.
® 3! Quat gio lanh.

4: Dan bec phun zuong.

||

s AR

5 Gio lanh cap cho phong.

6 Muoe lank w Chiller den,
7 Gio hoive.

g khong khi vao.

S Muoc hoi we Chiller.

10: Be nuoc lanh.

Hinh 4.12: Thiét bi bay hoi 1am lanh khéng khi kiéu uét.
Hoat dong

bay 1a TBBH lam lanh kiéu tiép xuc gitra khong khi va nudce lanh., nude sau khi dugce lam lanh tir binh
bay hoi, duoc dan vao budng phun suong ( budng diéu khong) theo duong dng (6), nudc lanh duge phun
swong nhd cac dan phun hinh chit U ¢6 gin cac béc phun.,. khong khi, duoc quat gié (3) hit vao tir bén
ngodi, di qua cac tim chén ( 1 ) vao budng phun swong tron véi hoi nuée lanh va dugc 1am lanh. Khong
khi sau khi dugc 1am lanh sé dugc quat gié dua tdi cac phong can lam lanh. Nué6c sau khi nhan nhiét 1am
lanh kkhi, dugc dan vé binh bay hoi theo duong s6 9 dé 1am lanh trg lai.

Thiét bi nay thuong duoc ding trong cac hé théng diéu hoa khong khi trung tAm, nha may dét, ngan
hang, siéu thi...v.v..( con goi la AHU )( Air Handing Unit ).
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4.3. Khao sat, van hanh thiét bi ngung tu:

4.3.1. Cac hu héng thudng gip & thiét bi ngung tu

—  Thiét bi ngung tu bi ling dan dng (xi) , Bi muc nat.

—  Bam nhiéu c4u cin béan. - Nghet dan dng.

—  Hé théng giai nhiét tuan hoan bj hu héng (bom hay quat truc tric).
4.3.2.Céc nguyén nhin ting dp PK & thiét bi ngung tu

— Do bé mit thiét bi trao d6i nhiét bi bam ban

—  Hé thdng lanh bi lot khi khong ngung vao.

— Do nudc lam mat khong du hodc hé théng nudc phan phéi khong déu, bom yéu, luoc do.

—  Dién tich trao doi nhiét khong du cho dudng 6ng.

—  Van tiét luu m& 16n.; dan dng trao ddi nhiét ngap dau

— Hé théng lanh bi nghet hoac nap du gas..; nhiét d0 mai truong xung quanh ting.

4.4.Céc nguyén nhin 1am thay doi ap suat bay hoi po
a. Truong hop Po tang bat thuong

- Phu tai nhiét dan lanh thay doi dot ngdt.(tang )

- VILmolon.
b. Trueong hop Po giam bat thuong

- Phutai nhiét dan lanh giam. - VTL bi nghet, mo nhd.

- Tuyét bam qué diy & dan lanh .- Dan lanh bi ngp dau.
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Bai 5:
THIET BI TIET LUU
5.1. Cong dung, phin loai:
Van tiét luu ty dong ddm bdo nhiét dd va 4p suit bay hdi & di€u kién t8i uu,
tranh cho may nén khong bi hiit hoi 4m.Van tié€t lvu tv ddng dudc chia ra lam 3
loai:
Van ti€t luu ty ddng cin bing trong.
Van tiét lvu ty dong cAn bing ngoai.
Van phao ti€t luu ty dong.

5.2. van tiét lvu tw dong cin bing trong:
a. St dung:

Cho céc thi€t bi BH c6 do chénh 4p dau vao va ra khdi dan, thi€t bi BH nhd:
Apo < 0,3 KG/cm?2.

b. Nguyén 1y lam viéc:

Van ti€t lvu 1am viéc dua vao sy thay ddi nhiét do clia mdi chat sau BH, nghia
12 dua vao su thay ddi phu tdi lanh cia BH. Moi chit chifa trong dng xi phong va
ong mao dan la ga lanh F12 va F22 .

Mang dp it
Kim van
:Lutde

: Oc didu chink
‘Mip

(Lo xo
:[8nlanh
:Bdu cdim nhiét

—
Gas [dng vio

~
R T

- Bing cim nhiét

(
) j
( .

Hift vd MN

Hinh 5.1 van ti€t Ivu can bing trong
Hoat dong:

Goi P1 1a ap suat ciia khi trong dng cam nhiét, PO 13 ap suat cia dan lanh. TEV
hoat dong dua vao tin hiéu d§ qua nhiét hoi hit vé MN, tao ra sy so sanh gitra P1 va
PO.

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 59



Khi dan lanh thiéu gas, hoi hat vé MN bi tang d6 qua nhiét, khi trong éng cam
gidn nd, P1 > PO diy mang ap suit vong xudng, kim van mé 16n 15 tiét luu, gas vo dan

lanh nhiéu.

Khi dan lanh da gas P1 > PO, mang 4p suét phinh 1én déng bot 15 tiét luu lam
giam lugng gas vo dan lanh.

Van TEV khong bao gid dong kin. Nho ¢ diéu chinh 6 10 xo, nguoi thg ¢6 thé
chinh sao cho dd qué nhiét hoi hiit ndm trong khoang tir 5° dén 8% la t6i vu ( dan
lanh dugc khai thac hét)...
5.3.van ti€t lvu cAn bing ngoai

a. St dung:
D6i v6i cdc dan BH ¢6 tdn that 4p sudt ddu vao va dau ra 16n (ching han:AP > 0,3
bar) thi nhiét d6 sau BH khong phdn 4nh chinh xdc 4p sudt moi chat sau ti€t luu, do
d6 néu st dung TPB cin bing trong tao nén sai s 16n, luu lugng cap cho BH sé&
nhd hon can thiét. Trong trudng hgp nay ta sit dung van tiét luu ciAn bing ngoai.

b. Cau tao, nguyén 1y lam viéc:
9
£

‘Wangdpsudt
s Kim van

Ludc

- Bic didu chinh
Mip

L xo

:DAn lanh
‘Bdv cdm nhiét

'C o “ng cim nhiét
3' d 10 Ifflng cidn bing ngoii

>
Hift wé WM

L I Y A

Gaz 1Sng
wio

Hinh 5. 2: Céu tao TEV cén bang ngoai
Céc lyc tdc dong 1én mang dan hdi gdm c6 3 Ivc sau: Ap luc cla ga dng xi
phong (1ay theo nhiét do clia moi chat sau BH), 4p luc cia moi chat sau BH, 4p luc
cta 10 xo.
_TEV can bang ngoai dugc dung cho nhiing dan lanh l6n, duong ong dai va
nhiéu co cit, lac nay ap suat duong ve bi ton that chi con 1a P’o < Po. Do do, nguoi
ta so sanh P’y v&i P; méi chinh xac cho do md kim van tiét luu.

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 60



5.4.Van tiét luu dién tir:

Nguyén tic co ban cta van tiét luu dién tir 1 14y tin hiéu qua nhiét va c6 thé thém tin
hiéu 4p sudt hut dua qua bd xtr Iy dién tir dé diéu khién van tiét luu c6 dong co truyén
dong dong mé kim van tiry theo mirc do méi chat 16ng can cap cho dan bay hoi.

Hinh 3.11 gi6i thiéu so dd diéu chinh thiét bi bay hoi st dung van tiét luu dién tir

MPS

Da— wAN

i 70 N\ i
: ! dqt:\) |
| |

vé may nén

’11[{ (')l‘llh.A 0 ! oot | P |
. = R I o e
chita RTC AF1I AF1
(S1) BH (82)

Hinh 5.3 So dd diéu chinh thiét bi bay hoi st dung van tiét luu dién t. ,
. MPS - Z?é vi xu ly, T-PC - D‘iéu chinh nhiét do va dp’sudt, RTC- Van tiét luu dién

twe diéu chinh bang dong co, AF1-Pau cam nhiét hodac ap sudt, BH —Dan bay hoi
tin hiéu diéu khién bang dong co budc , hai thermistor duoc lip & dau vao boc
hoi va dau hat cua may nén . by diéu khlen vi mach s€ so sanh nhiét do cua hai
thermistor dé diéu khién dong co budc quay twong tng . néu do chénh nhiét nay
16n hon chinh dinh thi dong co mo 16n van tiét luu . 46 chénh nhiét nho ,dong co
dong bét van tiét luu lai . khi may nén dimg , mach diéu khién van dong lai dé
tranh moi chat long vao bd bdc hoi va van chi mé ra sau khi may nén chay mot
thoi gian ( 50 s) . ngoai ra mach diéu khién khong cho ap suat boc hoi qua cao dé

tranh qua tai may nén
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BAI6 )
THIET BI PHU

6.1.Khai niém:

Nhitng thi€t bi phu cda hé thdng bao gdm : binh tdch dau, binh chita diu, cdc loai binh chita
mdi chit lanh nhu binh chita cao dp, binh chira ha 4p, binh chita thu hdi, binh chifa tudn hoan,
binh trung gian, binh hoi nhiét, binh tdch 16ng, binh qué lanh 1dng, phin loc, phin sdYy, thiét bi xa
khi khong ngung, bom, quat, dudng dng...Cung vé6i cdc thi€t bi chinh(m4y nén, dan ngung, dan
bdc hoi, van tiét Ivu) cdc thi€t bi phu giup cho hé thdng lanh trong tirng trudng hop tng dung cu
thé 1am viéc vé6i do tin cdy cao hon, an toan hon, hgp 1y va kinh t€ hon, tao diéu kién thuin 1gi
hon cho viéc van hanh mdy lanh.Mdt hé thdng lanh khong nhat thi€t phdi c6 t't ci cédc thiét bi
phu ma tuy theo mdi chit lanh, ch& dd van hanh c6 thé can thi€t bi phu nay ma khong cin thiét
bi phu kia.

6.2.Binh T4dch Dau:

Hinh 6.1. M6t s6 ki€u binh tdch diu vdi cdc nguyén Iy lam viéc khdc nhau
a) ki€u tdm chin d8i hudng ; b) kiéu zyclon ; ) ki€u khdi dém va lam mat bing nudc ;
d) kiéu rita hoi trong amoniic 18ng ; e) ki€u nén chin.
1 — clta hdi vao; 2 — cifa hdi ra; 3 — tAim chiin; 4 — tAm din hudng;
5 — tAm chiin ludng hoi; 6 — khoi dém; 7 — dng xodn lam mdt bing nudc;
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8 — binh giif nu6c 16ng; 9 — dng chdy tran; 10 — binh chita; 11 — binh ngung;12 — 18i dau di; 13 — nén chin.

Outlet
@
c \ ot » [
Inlet ! Skl g L4
® Ig Oil return to
/ Compressor
= /

Hinh 6.2. Binh tiach diu cé van phao héi diu ty dong.

M4y nén lanh cin c6 dau bdi tron d€ boi ntron cac bé mit ma sat trong dé c6 bé mit xilanh va
secming. Khi mdy nén 1am viéc, luén c6 mot lugng dau bi cudn theo hdi nén vao dudng diy rdi
vao binh ngung tao mot 16p trd nhiét trén bé mit trao ddi nhiét ciia binh ngung, binh bdc hdi ...
1am gidm hiéu sudt mdy lanh dic biét ddi v6i loai mdi chat khong hoa tan dau nhuw amoniic.
Pé€ tranh hién tuong trén ngudi ta bd tri binh tach dau 1dp dit trén dudng hdi nén tir may nén dén
binh ngung.
1. Nhiém Vu:
Binh tdch diu c6 nhiém vu tich diu cudn theo hoi nén, khong cho dau di vao dan
ngung ma din dau quay trd lai may nén (hoic binh gom dau)
2. Nguyén Ly Lam Viéc : (Hinh 6.1)
Nguyén tic chii y€u la gidm tdc td dong hdi tir 18 <+ 25m/s xudng 0,5 dén 1m/s ngoai
ra:
Thay ddi huéng chuyén dong biing cdch bd tri cdc tim chin vudng géc v6i dong chay
hoic xodn ki€y zyclon d€ cdc bui dau ma't dong ning Tich tu lai va chdy xudng day binh
Lam mat hdi nén xudng nhiét do thip 50 + 60°C biing ng xodn rudt ga cho nudc lam
mat chdy bén trong.
Rita hoi nén 1in ddu biing amoniic 16ng ddi v6i hé thdng lanh adniic
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Hinh 6.1 gi6i thiéu mot s6 ki€u binh tich ddu v6i cdc nguyén tic 1am viéc khic. Hiéu
qud tach dau cla a va b thip nhung clia ¢ va d ¢6 thé dat tdi 90%.

3.Ung Dung:

Binh tdch diu chii y&u cho cdc hé thdng lanh ¢c6 mdi chat khong hoa tan diu nhu
amdniic, R13, va cdc moi chit hoa tan ddu han ch€ nhu R22 ddi khi cd R12.

Binh tdch diu chi st dung trong cdc hé thdng lanh 16n, rit1én va c6 nhiéu mdy nén
mic song song. RAt it khi dung cho cdc hé théng lanh trung binh va nhd.

Binh tich ddu thudng s& dung cho
cdc hé thong lanh c6 dudng 6ng din tir
médy nén d€n dan ngung xa. O day binh
tdich diu vira déng vai trd gidm xung,
tiéu Am cho dudng 6ng va trdnh ngung tu
16ng trén dudng ddy trudSng hop mdy
lanh dirng.

4.Phuong Phap Hoi DAu Vé May Nén

C6 thé x4 dinh ky dau trd lai may
nén khi mifc diu trong mdy nén tut
xudng dudi mic yéu cau.

C6 thé bd tri cd cau ty dong hdi dau
vé mdy nén vi du st dung van phao.
Trudng hdp mdi mdy nén cé6 mot binh
tach diu c6 thé st dung van phao bd tri
ngay trong binh tdch dau.

Khi dau trong binh tdch diu ding 1én, van phao m& d€ diu phut trd lai may nén nhd
hiéu 4p suit giita binh tdch dau va cacte mdy nén (ky hiéu) . trudng hgp nhiéu mdy nén
c6 chung mdt binh tich dau thi phdi bd tri van phao phia mdy nén. Khi mdy nén thi€u
dau, mitc diu tut xudng, van phao md dé diu hdi tu dong tir binh chita diu vé mdy nén.

D& tranh dua diu c6 nhiét d6 qud cao (> 60°C) quay trd vé mdy nén, cAn phdi bd tri
van dién tf trén dudng hodi va thermostat ki€m tra nhiét d6 dau. Thermostat chi mg van
dién tir cho hodi dau vé mdy nén khi nhiét d6 dau & dudi mitc cho phép

Hinh 6.3 gi6i thiéu sd dd nguyén tic hdi dau ty dong v& may nén ki€u van phao dit
trong tdch dau.

5.Vi Tri Lip Pit :

Binh tich diu dugc 1ip gan mdy nén trén dudng d4y tir may nén dén binh ngung.

Binh tich dau luon dit ding va vudng géc véi dudng ddy. Tuy theo thi€t k&, dudng
hdi ddu c6 thé nim phia trén hoic phia dudi binh. Ong hdi dau c6 thé c6 dudng kinh 6, 10
hodc 12mm &ng ddng ndi theo ki€u loe.

Loai c6 phao khi 1ip dit cAn d6 di dau vao binh d€ thit kin van phao (thudng khodng
0,75ml). N€u van phao khong kin, khi nén lién tuc xi vé cacte 1am gidm ning suit lanh
ctia may nén. Ngoai ra ciAn d6 diu vao dé hiéu chinh mtc 1am viéc ctia van phao.

Hinh6.3. Binh tich dau c¢é van phao hoi dau tu
dong
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Né&u mdy nén khong ¢6 mit dau nén bd tri mit kinh uan sat dau trén dudng hodi. Tudng hgp dau
qud nhiéu trong cacte, dau bdc manh va van phao lién tuc m3 d€ hdi dau. N&u c6 kinh trén
dudng hoi, c6 thé phat hién va x4 bét dau khdi hé thdng vi khi van phao mé lién tuc, sé c6 tén
th4t niing sudt lanh d6i v6i mdy nén.

Chi 14p dit mot binh tach dau cho tdi da 3 mdy nén.

6.3. Binh Chita Cao Ap:

1. Nhiém Vu :

Binh chira cao 4p thudng dit dusi binh ngung ding d€ chita 18ng da ngung tu va gidi
phéng bé mit trao ddi nhiét clia thi€t bi ngung tu, duy tri su cAp 18ng lién tuc cho van tiét
luu.

2. C4au Tao : (Hinh 6.4)

Binh chita cao 4p 12 mot binh hinh tru dit ditng (ding cho cdc mdy nhd) hodc dit nim
ngang (diing cho cdc hé thong lanh 16n) ¢6 cdc dudng ndi phi hdp.

Binh chia cao 4p cAn bo tri cdc dudng 6ng ndi 1dng ti binh boc hoi dén 8, va dudng
16ng din dén tram ti€t luu 2, dudng cAn bing hdi véi binh ngung tu 5,dudng ndi véi bo
tdch khi khong ngung 3, 4,dudng ndi 4p suit 6 va dudng ndi van an toan 7. PE ki€m tra
mic 16ng cin c6 bd chi thi mic 16ng (6ng thuy 9), ngoai ra con dudng x4 dau 10 va xa
cin 11, 4p sudt lam viéc 1a 1,8Mpa.
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Hinh 6.4. Binh chita cao dp
1 — than binh , 2 — &ng 16ng ra , 3 — 6ng x4 khi khong ngung , 4 — dng hoi 16ng
tlr bd x4 khi , 5 — cin biing hai ,
6 — 4p k& , 7 — ndi van an toan , 8 — 1éng vao , 9 — 6ng thuy , 10 — x4 dau, 11 —
x4 cdn, 12 — chén.

3. Vi Tri Lap Piit :
Binh chifa cao 4p dugc dit sau thi€t bi ngung tu va tru6c van tiét luu.

6.4.Phin say loc:
d Nhiém Vu :

Phin sdy va phin loc conhiém vu loai trit cdc cin ban cd hoc va céc tap chdt hod hoc
dic biét 12 nu6c va axid ra khdi vong tudn hoan moi chat lanh. Phin sdy va phin loc dugc
13p ca trén dudng 18ng va dudng hoi clia hé thdng lanh.

Cin ban co hoc c6 thé 1a dat cit, ri sét, vAy han, mat kim loai. Cdc cin bdn nay dic
biét nguy hi€m cho mdy nén khi chiing lot vao xilanh va cdc chi ti€t chuyén dong. Céc
cin ban cling nguy hi€m d6i v6i van dic biét van tiét lvu, ching gy tic bin.

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 66



Hinh 6.5. Phin siy loc cho mdy

Céc tap chdt hod hoc dic biét 13 4m (nudc) va cdc axid tai trong vong tudn hoan cé
th€ 12 han ri, in mon cédc chi ti€t may. Nudc c6 thé dong d4 bit kin van tiét luu giy tic
am.

2.CauTao:

Cé6 nhiéu dang ciu tao tuy thudc vio cong suit mdy, mdi chat lanh ... Hinh 6.5 gidi
thiéu 1 phin loc dung cho moi chit Freon ¢d nhd va c¢d trung. Bd phin loc va siy don
gidn 12 mot khoi zeolit dinh hinh biing keo dinh dic biét dit trong modt vé han kin.

Phin loc ciia cdc hé thdng 16n thudng c6 than hinh tru bing thép han hoic dic, bo tri
dudng vao va ra cho hoi hoic 1dng. Mot dau hinh tru c6 bo tri nip dé dé dang thdo phin
ra vé sinh. N&u c6 thém chifc ning siy, ngudi ta bd tri thém cdc hat hit im tuong Gng
(zeolit, silicagel ...) vao bén trong luéi loc.

3.Vi Tri Lap Pit :

Phin siy loc dudng hoi thudng bd tri ngay dau hiit may nén dé loai trir cin ban di vio
mdy nén, trén dudng 16ng thudng 1ip trudc van dién tir (n€u cb) va dic biét la van tiét luu
dé giit cho cdc van nay hoat dong binh thudng khong bi tic.

6.5.Kinh 16ng — mit gas:
A Nhiém Vu :

M3t gaz 12 kinh quan sdt lip trén dudng 1dng (sau phin siy loc) d€ quan sdt dong chdy
clia moi chat lanh. Ngoai viéc chi thi dong chdy, mit gaz con ¢6 nhiém vu :

- Bdo hiéu da gaz khi dong gaz khdng bi sui bot.

- B4o hiéu thi€u gaz khi dong gaz bi stii bot manh.

- B4o hiéu gaz khi thdy suit hién cdc vét dau trén
kinh.

- Bdo d6 4m mdi chat qua sy bi€n mAu clia chim mAu trén tim mit gaz so sanh v6i mau
trén chu vi mit gaz xanh :khd (dry) ; vang : than trong (caution) ; niu : am(wet). N&u bi
4m nhat hti€t phdi thay phin s&y mdi.
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- Bdo hiéu hat hit &m bi ra khi
thdy gaz bi viy duc, khi d6
ciing phai thay phin sy loc dé
phonh van ti€t lvu va cdc dudng
dng bi tic.

2 CauTao:
Hinh (6.6) gidi thiéu ciu tao

cla mit gaz. Mit gaz c6 tha
hinh tru phia dudi kin con phia

trén dugc 1ip mit kinh dé€ c6 thé Hinh 6.6. Ciu tao mit gaz
quan sat dong gaz chdy bén trong.
3 Vi Tri Lap Piit :

Lip gaz dugc lip trén dudng 16ng sau
phin s&y loc, trudc van ti€t Iuu.

Trudng hgp mit gaz 16ng tudng ddi phit hgp dudng kinh 1dp mit gaz, c6 hté lip ngay
trén dudng 6ng(hinh 6.7).

trudng hdp dudng 6ng 18ng 16n, phai lip trén dudng 6ng nhinh song song véi 6ng
chinh (Hinh 6.8).

Hinh 6.7. Nip mit gaz 1én dudng 18ng chinh Hinh 6.8 Ndp mit gaz 1én dudng phu
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6.6. Van dién tu:
Van dién tir ding d€ d6ng md 15 thoat dudng dng din moi chat, mdi chatTL va nudc, thudc loai
diéu khién tir xa. Van dién tir c6 thé chia ra 1am 2 loai:

LOAI TAC Df)NG TRUC TIEP: Thanh sit tir (ty van) dugc md hoan toan nhg tr trudng
cda dong dién. Pay 1a cdc van dién tir c6 15 thoit bé.

LOAI TAC PONG GIAN TIEP: Thanh st tir m& van nhd tif truong k&t hdp véi dp luc cla
mdi chi't di qua van. Pay Ia cic van c6 16 thoat 16n, luc tir trudng khong dd 16n &€ ty mS van
dudc.
1.Van dién tif tdc dong truc ti€p:

e Cautao- nguyén ly lam viéc:

Khi ¢6 dong dién vao cudn day 1 thi 15i sdt tir 2 dugc hiit 1&n, do 16 thodt bé nén lyc tir trudng
thdng Iyc ép clia 4p lwc moi chat trudc van, cita van 4 dugc md thong hodn toan va moi chat di
qua van. Khi ngit dién duéi tdc dong clia luc trong trudng 16i thép roi xudng déng van lai, 4p luc
sau van giam nén van dugc ép chat nho’ ap luc mdi chat trude van.
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Hinh 6.9 van dién t tic dong truc ti€p

2. van dién tf tic dong gian ti€p:( hinh mo phong)
D&i vdi cdc van dién tir ¢6 16 thoat 16n, khi van déng ap luc dé 1én van rat 16n (c6 thé dat tdi
vai traim KG) do d6 khong kinh t€ khi ch€ tao cudn hit I6n di tryc ti€p md van bing tlf trudng.
e ciutao- Nguyén ly lam viéc:
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Hinh 6.10 .Van dién tr tdc dong gidn ti€p

1.Thanh nam cham.

2.Lo xo.

3.Cudn day..

4101 st tir.

5.Vd cdch ly khong nhiém tir.

6.Van phu.

7.Van chinh.

3.Mang dan hdi

Man dan hoi kim loai 8 chia khdng gian trong van lam 2 phan. Phin trén mang va phan

du6i mang. Khi khong c6 dién vao cudn hit 3 16i sdt tir dui tdc dung clia lyc trong trudng va 10
X0 2 déng van phu 6 lai. Mdi chi't qua 16 nhd & dia van chinh 7 chdy tir dau vao 1én phan khong
gian trén mang dan hdi 3. Van chinh déng chit nhd dp Ivc moi chat. Khi ¢6 dién vao cudn hit,
16i sdt tir dugc hit 1én 1am van phu md ra, 4p sudt trén mang gidm xudng. Loi sit kéo van chinh,
van chinh tif tif m& nhd ti trudng va 4p suat mdi chat ddu vio phan dudi mang. Van dién tif md
thong

6.7. Binh tach long:
1. Nhiém Vu :
Binh tich 18ng c¢6 nhiém vu tich cdc giot 16ng khéi ludng hoi hiit vé mdy nén, tranh
cho mdy nén khong hiit phai 16ng gy va dip thuy luc lam hu hong mdy nén.
2. CauTao:
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Binh tdch 18ng don gidn 12 mot binh hinh tru dit ding va dudc cAu tao nhu hinh 6.11

O cdc mdy nén nhd ngudi ta st dung binh tdch 18ng (accumulartor) d€ tach 16ng va
diu vé dot ngdt sau d6 ti€t luu dan vé mdy nén vira tranh dugc va dap thuy luc, vira ha
dugc nhiét d6 cudi tAim nén.

Hinh 6.11. binh tidch 16ng (accumulator hoic liquid trap)
1 — hoi 4m tir diu bay hoi vé; 2 — hoi kho vé may nén; 3

3. Tri Lip Pat :
Binh tdch 18ng dugc 1dp dit trén dudng hit tir thi€t bi boc hoi vé mdy nén.

6.8.Thiét bi hdi nhiét:
Thié€t bi hdi nhiét ding d€ qué lanh 1dng mdi chi't sau ngung tu trudc khi vao van tiét
luu biing hoi lanh ra tir dan boc hdi trude khi vé mdy nén trong cdc mdy lanh Freon nhim
tdng hiéu sud't lanh chu trinh.

Khoa:



Hinh 6.12. Hbi nhiét
)a nguyén ly cAu tao ;b) hdinhiét clia Danfoss (Pan Mich)
1 - hoi vaora ;2 - 16ng vaora ; 3 — khong gian bén trong ; 4 — khong gian 2 v4.

Hoi nhiét ¢6 nhiéu dang khic nhau nhung déu chung nguyén tic 1a mot thi€t bi trao
ddi nhiét ngugc dong, trong dé hdi di phia ngoai 6ng xoin, 1dng di trong dng xoin. Hinh
6.12 mo td mdt thiét bi hdi nhiét don gidn. PE ting hidu qua trao ddi nhiét, c6 thé ting
dién tich trao d6i nhiét biing cich bé tri nhiéu ting dng xoin phia trong.

6.9.C4c loai van, dng dan:
1. Ong Tiéu Am :

Hinh 6.13 Ong tiéu Am

M4y nén pittdng lam viéc theo chu ky hiit diy nén c6 rung dong ca hai dudng hiit ddy
gy ti€ng &n. PE tiéu Am cho dudng hiit va ddy ngudi ta b tri cdc dng tiéu Am.
Hinh 6.13 gi6i thiéu ciu taodon gidn ctia 1 dng tiéu Am cho mdy nén lanh. Ong tiéu
am dugc 13p ngay phia tru6c va phia sau may nén trén dudng hit va day.
2. Van dich vu :

ndy

=
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1 —than, 2 — d&€ van, 3 — tim chiin dudi , 4 — dém kin truc , 5 — dém ndp, 6

6 —nip;

7 — truc van , 8 — ddu ndi 1y tin hiéu 4p sudt hoic dé hit chin khong, nap gaz, nap diu

9 — ddu ndi vao dan ngung hodc dan bdc hdi, 10 — tai ¢d dinh vio ddu mdy nén,

11— vong siét, 12 — dau vudng , 13 — tim chin trén , 14 — ddu ndi vio mdy nén.
Hinh 6.14 cac loai van dich vu

Van dich vu (service valve) 1a van lip ngay trén dudng mdy nén & dudng hit va
dudng day, van tap vu 12 loai van 3 ngi. Khi vin hét xuéng l1a d6ng dudng hdi tir dan boc
hdi hodc dan ngung d€n mdy nén nhung thong mdy nén véi diu ndi diu nap hoic 4p ké.
Né€u vin hét 1én 12 d6ng dau ndi dudng nap hoic 4p k&€ va thong v6i dan. N&u dé van &
lung chirng thi cd 3 ngd thong v6i nhau. Van tap vu ding d€ bdo dudng, stta chita, nap
diu, nap gaz, hit chin khong ciing nhu d€ phuc vu viéc do dac ki€m tra mdy nén (ki€m
tra 4p suit ddy va hit ..

Hinh 6.14 giéi thiéu mot s6 loai van tap vu.

Van tap vu cé thé bi hu hdng. Néu dém kin c6 van bi xi hd, c6 thé thio ra d€ thay
dém kin méi hoic chi can si€t chit 12 van kin. TAm van hodc tAm chin clia van n€u bi hd
thi khong stra dugc ma phai thay van mdi.

3. Van Mt Chiéu :

Trong mot s6 hé thong lanh ngudi ta thi€t k&€ chu trinh chi cho 16ng va hdi di theo
mdt huéng nhat dinh va khi di di vao thi€t bi thi khong dugc phép quay trd lai vi du :
khi hdi nén da di vao binh ngung thi khong dugc phép quay trd lai mdy nén, 1dng da
qua bom ciing khong dugc quay trd lai (d€ phong trudng hdp mdy nén, bom hdng dot
ngdt) ... Van mdt chiéu cé nhiéu loai khic nhau nhung déu 1am viéc dua trén nguyén tic
chénh 1éch 4p suét. Khi 4p sudt ddu vao 16n hon, van tu dong md cho dong hdi hoic
16ng di qua, nhung khi 4p sudt ddu vao gidm nhd hon phia diu ra, van vain ty dong déng
lai. Hinh 6.15 gidi thiéu hinh dang mot s& van mot chiéu ¢& nhd.
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1 — than, 2 — d€ van (8 twa van) ,

dém kin, 12 — dém kin ngugc , 13
— vong dém ctia nén van.

Hinh 6.15. M6t s6 loai van mot chiéu
1-16ivao,2—18ira,3—d& van,4 — 16 xonén, 5 — cbc van , 6 — g& din huéng
khi ctra vao c6 4p suit, 10 xo bi nén lai, cSc van bi ddy 1&én cho mdi chat di qua. Khi ctia vao
mat 4p sud't p; < p2 10 xo ty ddng din ra ddy cdc xudng dudi d€ déng van lai.

Khi van hanh bdo dudng mdy lanh cin thi€t phdi khod hoic m& dong chdy mdi chat
lanh trén dong tudn hoan mdi chdt lanh. C4c van khod, van chin dim duong nhiém vu
de.

Van khod va van chin c6 rat nhiéu dang khdc nhau tuy theo chifc ning, cong dung,
kich c&, dong chdy, moi cha't lam kin, vat liéu, phuong phép gia cong .. Theo chitc ning c6
thé phan ra van chin dudng diy, van chin dudng hit, van chin dudng hoi van chin
dudng 16ng. Theo dong chdy c6 thé phan ra van thing dong, van géc, theo mdi chit phian
ra van NH3 van Freon, theo phuong phdp 1am kin c6 thé phan ra loai ¢6 1am kin, vong
dém kin, ki€u mang, ki€u hop x&p (khong c6 khdi dém kin), theo vat liéu c6 thé phan ra
gang, thép hoic ddng, theo phuong phap gia cong c6 thé phan ra van dic, van han. Hinh
5.1 gi6i thiéu van chin ki€u gang dic, thing dong ding kh&i dém kin, cho amonidc va
Freon.

4.Van Khoa, Van Chian:
Hinh 6.16.. van chin

3 -nénvan, 4 - nip, 5-—
dém kin ty van, 6 -ty van,7 — tay
van 8 — chén dém , 9 — buléng
, 10 — ren cia ty van, 11 — vOng

Hinh 6.17 gi6i thiéu mot s6 van Freon loai nhé khong dung dém kin, lam kin bing
mang kim loai d¢an hdi ki€u thing hoic géc dau han hoic ndi bing dau loe.




a) Hinh 6.17.Van chin khong dém kin, 1am b) Hinh6.18 van chin ding hop x&p dé
kin bing mang, ndi 6ng bing han hoic co lam kin, ndi 6ng biing co Cau loe.

¢ s

5.Van Tié€t Luu Tay :

Van tiét lvu tay 1a van tiét lvu dugc diéu chinh bing tay. Van c6 k&t cAu nhu van
chin. Khdc biét co bin ctia van ti€t luu 12 nén van cé k&t cau dic biét d€ c6 thé diéu
chinh dugc lvu lugng mdt cach ra't chinh xdc do ti€t dién md cia van c6 thé diéu chinh
rat chinh x4c.

P& ting do chinh x4c diéu chinh, ren clia ty van la loai min hon so véi cdc van chin.
6.Van Pio Chiéu :

C6 2 loai van ddo chiéu thudng dung trong k¥ thuat lanh véi chitc ning khic hin nhau
van d3o chiéu diing cho van an toan va van ddo chiéu diing d€ d3o chiéu vong tuan hoan
moi chi't lanh 1am cho mdy mdy lanh 1 chiéu thanh 2 chiéu : 1am lanh va bom nhiét.

7. Ap K¢ :

Ap k€& dung d€ do va chi thi 4p suit cia mdi chat § dau hit, ddu ddy va chi thi va
hiéu 4p suat dau boi tron. Ap k& con dude st dung trong cdc ddng hd nap gaz, trén binh
ngung, binh chia, binh trung gian ...

Céc 4p k€ chuyén dung trong hé thong lanh ngoai thang chia 4p suit con c6 thang
chia ghi nhiét d0 tuong ng cliia cdc mdi chidt lanh thudng ding nhu : NH3, R12, R22,
R502.

Céc 4p k€ thudng c6 ciu tao ki€u 6ng dan hdi. Khi 4p suit trong dng dan hdi thay ddi
s& lam cho 6ng c6 do co dian khdc nhau va qua cdc cd cAu co khi lam cho kim quay tuong
tng vdi tri s6 4p suat. Hinh 5.19 gidi thiéu ciu tao thang chia trén mit 4p k&

Hinh 6.19. CAu tao mit 4p k& dung trong k§ thuit lanh cho R12, R22, R502
a) phia 4p cao H; ; b) phia 4p thdp Lo
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Bai 7.
CHU TRINH MAY LANH NEN HOI
7.1 Chu trinh may lanh nén hoi mot cap:

Trong nhiét dong k¥ thuat dinh nghia:

» Chu trinh thuin chiéu 12 chu trinh ti€n hanh thuin theo chiéu kim dong hd va 1a chu
trinh clia cic mdy sinh cong, bi€n ddi nhiét ning thanh cd ning nhu cic dong cd
nhiét, dong co nd, ddu may hoi nudc.

» Chu trinh ngugc chiéu ti€n hanh ngudc theo chiéu kim dong hd 13 chu trinh clia may
lanh va bom nhiét, tiéu ton ning lugng hodc cong dé “bom” mot dong nhiét tr nhiét
do thap thai ra moi trudng cé cap nhiét dd cao hon. TAt cd cdc chu trinh nghién cuu
dudi day 1a chu trinh ngudc chiéu.

7.1.1.Chu Trinh Kho:
1. Pinh Nghia :
Chu trinh kho 12 chu trimh ¢6 hoi hit vé mdy nén 13 hoi bao hoa khd.
Hinh 6.2 bi€u dién chu trinh kho trong d6 hinh a 13 sd d6 thi€t bi va hinh b 1 chu trinh
kho bi€u dién trén db thi  logp -h.
2. Cé4c Qua Trinh Cia Chu Trinh Kho :

7

L

iy 3 =T
3 Y73
i 7 Xz
/4 Z7 !

4m

[~

T By

Hinh 7.1. Chu trinh kho
a) sd dd thi€t bi ; b) chu trinh bi€u dién

trAn AA thilaarD =L TT Y an 315+ Lt
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. 1-2 : Qu4 trinh nén hoi doan nhiét (s; = s> hodc As = 0) tir 4p suit boc hoi va nhiét do
boc hai 1én 4p sudt ngung tu va nhiét @6 T2 > Tk . Qué trinh nay ti€n hanh trong viing hoi qué

nhiét.

. 2-3 : Qu4 trinh 1am m4t va ngung tu hoi mdi chat ding 4p, thdi nhiét cho nu6c hoic
cho khong khi lam mat.

. 3-4 : Qua trinh ti€t lvu ding entanpy tif 4p sudt ngung tu va nhiét ngung tu xudng 4p
suat boc hoi va nhiét @6 bdc hoi.

. 4-1 : Qud trinh bdc hoi ding 4p va ddng nhiét d€ thu nhiét clia moi trudng can lam

lanh. Pay chinh l1a qu4 trinh 1am lanh ma ta mudn thyc hién.

Chu trinh kho chii y&u sit dung cho mdi chdt amoniac véi cdc 1y do sau :

Nhiét do cudi tAm nén clia amoniic rit cao. P& han ché b6t nhiét dd nay, can cho
may nén hit hdi bdo hoa. D€ mdy nén khong hiit phai 16ng, phai b tri binh tich 18ng
trén dudng hoi hiit vé may nén. Ldng cudn theo sé& bi tich ra va dua quay trd lai dan bdc

hoi.
3. Phuong Phap Tinh Toan :
. Niing suat lanh riéng khoi lugng :
qo=hi-h4 kJ/kg 6.1
. Ning suit lanh riéng thé tich :
q:‘;’ —=> = ZPh 6.2
N
o Niing suat nhiét riéng thdira & dan ngung :
Jk = hy — h3, k]/kg 6.3
. Ty s6 nén :
1=Pe 6.4
Po
. Cong nén riéng :
I=h—hi kJ/ke 6.5
. Hé s6 lanh cda chu trinh :
Ning suit lanh thu dudc qQo
eE= = 66
Cong tiéu ton 1
. Do hoan thién chu trinh hay hiéu suit exergy :
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b =

Vidul : MOt mdy lanh nén hdi amoniac c6 thé tich hat ly thuyé&t Vi = 20m*/h, nhiét do
ngung tu 12 40°C, nhiét do bdc hoi —10°C. Hay xdc dinh chu trinh khd, ning sui't lanh Qo
va cong nén hi€u dung Ne

Giai :

Dua vio dd thi Igp — h ctia NH3 ¢6 thé xay dung dudc chu trinh kho theo tx = 40°C va
to = -10°C tru6c heat k& hai dudng Po = 0,29 Mpa tuong ting to = -10°C va Px = 1,56Mpa
tuong tng tx = 40°C (n€u tra dd thi bing hoi bio hoa NH3 ¢é Po = 2,9136bar va Py =
15,559bar).

Céc diém niit chu trinh :

Piém 1 : 1a di€m cit po vdi dudng hoi bao hoa khd x = 1.
- Diiém 3 : 1a di€m cit px véi dudng 16ng bao hoa x = 0.
- DPiém 4 : 1a di€m cit giita po va h; = const (dudng song song vdi truc tung va di qua

di€m 3).

- Piém 2 1a diém cit giita px va s = const (dudng cong song song vdi cic dudng s = const

va di qua diém 1) vi sa =s).
Céc thong s trang thdi p, T, h clia cac di€m niit chu trinh 1,2,3,4 c6 thé doc dudc trén
dd thi lgp — h. riéng di€m 1 va 3 c6 thé tra trong badng hdi bao hoa NH;3 cdc thong s& tra
dugc tap hgp trong bang 6.1 :
Bang 6.1. Chu trinh khé NH3, tk = 40°C, t, = -10°C

1 2 3 4
P, Mpa 0,29 1,56 1,56 0,29
t, °C -10 116 40 -10
h, kJ/kg 1749 1998 688 588
v, m3/kg 0,42 - - -

Tinh todn chu trinh :

Ning suat lanh riéng khoi lugng :
qo=hi —hy = 1749 — 688 = 1061kJ/kg

Ning suét lanh riéng thé tich :
qv = qo/v1 = 2526kJ/m3

Ning sudt nhiét riéng ngung tu :
gk =h2— h3=1998 — 688 = 1310kJ/kg
. Ty s6 nén :

I1=px/po=35,38
Cong nén riéng :

I=hy—h;=1998 — 1749 = 249 kJ/kg
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6. Hé s6 lanh ciia chu trinh :

g 10

1 =2a

| | = % :
Tinh toan may nén :

8 Thé tich hit 1y thuyét ctia may nén (da cho):
Vit = 20m*/h = 0,005556m?/s

7 Hiéu suit exergy :

9 Heé s6 cAp A :
véi [ = 5,38 tra dd thi(dd thi hé s6 cAp )may nén NH3 c6 trung ¢é A = 0,67
10 Thé tich hit thuc t& Vy :
Vi =AVi= 0,67 . 20 = 13,4m’/h
11 Luu lugng thyc t€ nén qua may nén :

\{:iggl :
N A2 =

12 Ning suit lanh cda mdy nén :

13 Cong nén Iy thuyét :
= = %

14 Hiéu suat nén tra dd thi hinh 2.2 véi px/po = 5.38 ¢6 :
Ne = 0,755
15 Cbéng nén hi¢u dung Ne :
@5‘:% .
Pl ==
16 cdng suit tiéu thu do tai bing dau dién dong cd :
- P6i mdy nén kin va nita kin

D e

Nel — hiéu sudt dong cd dién
D6i véi may nén hé truyén dai hodc khdp c6 thém tdn that truyén dong, vi du na 12 hidu
sudt truyén dong dai nw = 0,95 thi :

L

cong suit dong cd thuc chon phdi 16n hon cong suat tinh todn tir 1,1 1an trd 1én.
7.1.2.chu trinh qua lanh, qua nhiét :
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Chu trinh qud lanh, qud nhiét c6 sd @6 thi€t bi giong nhu chu trinh kho nhung c¢é thém
bo qud lanh 1dng trude khi vao van ti€t lvu nén nhiét do trude van ti€t luu thAp hon nhiét
dd ngung tu va c¢6 dd qué nhiét hoi hit (hodc do sit dung van ti€t lwu nhiét) nén hoi hit
truSc khi vao mdy nén c6 nhiét do cao hon nhiét d6 boc hoi.
1. Pinh Nghia :
Chu trinh qu4 lanh , qué nhiét I1a chu trinh c¢6 nhiét d6 16ng vao van tiét lvu nhé hon
nhiét d6 ngung tu (nim trong viing qud lanh) va hoi hit vé mdy nén 16n hon nhiét dd boc
hdi (nim trong viing qud nhiét).

2. Nguyén Nhian Qua Lanh Do :

- C6 bd tri thém thiét bi qud 16ng sau thi€t bi ngung tu.

- DPuoc qua lanh 1dng ngay trong thi€t bi ngung tu vi thi€t bi ngung tu
thuoc ki€u thi€t bi trao ddi nhiét ngude dong.

- Do tod nhiét ra moi trudng trén dudng tr binh ngung dén van tiét
luu.

3. Nguyén Nhan Qua Nhiét Do :

e St dung van ti€t luu nhiét d€ diéu chinh sy qua nhiét hdi hit.

e Do tainhiét 16n va thi€u 1éng c4p cho dan bdc hoi.

e Do tdn that lanh trén dudng tir binh bdc hoi v& may nén.

Hinh 6.3 gidi thi€u chu trinh qué lanh va qua nhiét.

» kep
T ms, 3

S

L m

2

i G

Hinh 7.2 Chu trinh qué lanh va qud nhiét

QL - thi&t bi qud lanh 1éng ; TLN — Van ti€t luu ty dong nhd do
qud nhiét hai hiit goi tdt 1a van ti€t luu nhiét.

a) sd dd thi€t bi ; b) Chu trinh bidu dién trén db thilgP - h

e DO qud nhiét hoi hat :
Atgp=ti—tr=t1—to
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e Do qué lanh 16ng :
Atg=t3 —t3 =tk —13
e Do c6 qud nhiét nén cong nén riéng 16n hon chiit it, ning suit hit gidm chit it Do ¢6
thé tich riéng vi ting 1én. Cong nén riéng
l1=ho - hi.
e Do c6 dd qua lanh 16ng nén niing suat lanh riéng ting 1 khodng
Ao =h3 — hs=hz —h3
e Ning suitlanh riéng :
qo=hy —hy
Néu nhiét do6 budng lanh cao hon t; trong trudng hop diung van tiét luu nhiét va trudng
hgp thiét bi boc hoi 1a dan trao d8i nhiét ngugc chiéu cé thé tinh:
qo=hi -hy
Céc hé thong lanh amoniic van hanh theo chu trinh khd nhung trong thuc t& d€ dam
bao khong bi cuén 18ng vio may nén va do tdn thit lanh trén dudng hit nén nhiét do hit
thudng cao hon nhiét d soéi tir 5 + 8°C. Nhiét dd 16ng vao van ti€t luu do tod nhiét ra moi
trudng nén ciing thAp hon nhiét dd ngung tu 2 + 5°C. Nhu vay chu trinh khd da l1&ch sang
chu trinh qtia lanh va qu4 nhiét. Chu trinh ndy ciing chi y&€u stt dung cho mdi chat NH3.
7.1.3.Chu Trinh Héi Nhiét :
1.Dinh Nghia.
Chu trinh hdi nhiét 1a chu trinh c6 thi€t bi trao ddi nhiét trong gifta mdi chat 1dng néng 9
trudc khi vao van ti€t luu) va hdi lanh truée khi vé mdy nén.
Chu trinh hdi nhiét bi€u dién trén dd thi Igp -h gan gidng nhu chu trinh qué lanh , qud nhiét. 2
chu trinh ¢6 khdc biét ¢ ban nhu sau :
J chu trinh qud lanh, qua nhiét va qua nhiét khdong phu thudc vao nhau va cé cdc gid tri bat
ky.
a. Cong dung
TBHN la thiét bi trao déi nhi¢t dugc sir dung trong hé théng lanh dung moi chét Freon. ¢
muc dich: Qua lanh 16ng moi chat trude VTL; qua nhiét hot hat vé may nén, bao ddm hanh trinh kho
cho MN.

b. Cdu tao

1 1longFkTk vao 2 lomg gqua lanh ra 3 hoi PoTo wao 4 hoi qua nhist e BWITT
S. %o binh &. ong xoan TIT.

Hinh 7.3: C4u tao TBHN
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c. Su trao doi nhiét

Long moi chét co ap sué‘t, nhiét o 1a Pk Tk ra khoi TBNT di vao 6ng x08n trong TBHN dugc hoi
lanh tir TBBH vé nguoc chiéu trong khong gian vé binh lam mat.

Két qua: 16ng ra khoi dng xo0dn bi qué lanh, con hoi vé MN bi qua nhiét.

G chu trinh hdi nhiét, lugng nhiét do hoi lanh thu vao ding lugng nhiét do do 1dng
nong thdi ra, do d6 Ahsz3= Ahir trong d6 Ahszz=hs — hz va Ahir=h; - hr
2.C4c Qua Trinh C¢ Ban Cda Chu Trinh Hoi Nhiét :

— (1’ —2): Nén hoi doan nhiét tir PoTo 16n PxTk ddy vao TBNT.

- (2-3): Qua trinh ngung
tu dang 4p, ding nhiét
trong TBNT & Pk Tk

— (3 = 3’): Qua lanh long
mdi chat trong TBHN ha
nhiét do tir Tk xubng ToL
nhung Pk = const.

— (3’ —4): Qua trinh tiét luu
giam ap suét, nhiét do tur
ToPk xudng PoTo VA0
TBBH

— (4 - 1): Qua trinh thu
nhi¢t bay hoi lam lanh
trong TBBH. rdi dugc
MN hiit vé.

— (1 — I’): Qua nhiét hoi
hat vé may nén trong
TBHN tranh va dap thuay
lyc cho may nén .
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2 Chuy:

Trong HTL dung NHa, vi c6 nhiét d6 cudi tam nén cao ( 145°C ), nét dung TBHN dé gay chay
dau nhon, ting cong MN va tiéu ton nhiéu dién ning = Chi dung TBHN trong hé thong lanh
dung Freon.

Chu trinh hdi nhiét chi s& dung cho cdc moi cha't Freon nhu R12, R22, R502, R134a. vdi cac
mdi chdt nay chu trinh hdi nhiét té ra c¢6 hiéu suit lanh cao hon, hé s6 lanh cao hon céc chu
trinh kh6 va qud lanh qué nhiét.

4 ALeF

E._P-:-T-:-
/ e
i
I

C4c thi€t bi hdi nhiét thudng dugc thi€t k€ v6i Atmin = 5K nghia 13 nhiét dd clia hoi
ra t; thAp hon nhiét dd 18ng vao t3 1a 5°C. Vi du nhiét @6 16ng vao 30°C thi nhiét dd hdi ra hdi
nhiét vio may nén 1 25°C. Sau d6 do khodng Ahir, va 14y Ahss = Ah;.Nhu vay c6 thé xdc
dinh dugc diém 3 va 4.

Céc mdy lanh tu 1dp dit, khong c¢6 hdi nhiét chinh thifc ma chi ¢6 b tri hdi nhiét bing
cdch quian dudng 16ng quanh dudng hit hodc bd tri mot s6 vong 6ng din 18ng trong binh biy
186ng thi hiéu qua kém hon nhiéu va nhiét @6 hdi hit ra khdi hoi nhiét thaAp hon nhiét dd 1dng vio
c6 khi d@&n 20 hoic 30°C. Khi d6 phdi do dac truc ti€p cdc gid tri nhiét d6 mdi c6 thé duge xay
dung trén dd thi lgp-h.

Vidu 2:

Mdt budng lanh st dung 1 may lanh Iam viéc véi nhiét @6 ngung tu 40°C va nhiét dd bdc hai
-20°C, moi chat R22. mdy nén hd ctia hing KOCK (CHLB BPitc ) c6 thé tich hit ly thuyét
27,1m%h. x4c dinh cdc thong s6 trang thdi di€m nit chu trinh.

Hay xdc dinh chu trinh hdi nhiét véi t3 — ti = 15K va xdc dinh cdc thong s& cda hé
thdng lanh.

Giai: x4c dinh cdc di€m niit chu trinh:

Nhd bang bio hoa clia mdi chdt R22 ta c¢6 thé xdc dinh dudc:

Py = 15,33bar & t = 40°C

P, = 2,45 bar & t, = -20°C

IT = px/po = 6,26
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doty =tknénty — t; = 15K

vaiti=tx— 15=40-15=25°C

XAy dung chu trinh trén do thi 1gP — h

- ké 2 dudng pk va po song song vdi truc hoanh, xdc dinh dugc 3 diém:

1’ 1a di€m cit ctia po va dudng hoi bio hoa kho

3’ 1a diém cit cla pk va dudng 16ng bio hoa.

1 1a di€m cit cda po va dudng t = 250C.

Tir 1 ké dudng cong s = const = 2. diém 2 12 diém cit clia pk va s1 = s2 = const

Do khodng cich 1’1 va 14y diu 3’3 ding bing 1’1 nhu vy x4c dinh dugc diém 3 trén
dd thi. Chi c6 thé sit dung phuong phap db thi dé tim di€m 3, ma khong thé tinh todn dudc vi rat
phtc tap.

Ké dudng hs = const song song véi truc tung cit dudng p, & 4.

Nhu viy tit cd 6 di€m niit cda chu trinh d3 dugc xdc dinh. Chi ¢6 2 diém 1” va 3’ ¢ thé doc

dugc cic thong so tif bing hoi bao hoa NH3, con tit cic di€m khac phai doc trén dd thi .

Béng 6.2 tip hgp cdc thong sb trang thdi clia cdc di€m niit chu trinh hdi nhiét.

1’ 1 2 3’ 3 4
p, bar 2,45 2,45 15,33 15,33 15,33 2,45
t, °C -20 25 116 40 (14) -20
h, kJ/kg 697 728 785 549 518 518
v, m°/kg - 0,125 - - - -

Ahip =hp —h;1 =728 - 697 =31 kJ/kg
h3: — h3 = Ahy1 =>h3 = h3' - Ahj; =549 - 31 = 518kJ/kg
Xdc dinh chu trinh héi nhiét
1 — niing sudt lanh riéng khdi lugng:
Qo= hi — hy = 697 — 518 = 179kJ/kg
2 - ning sut lanh riéng thé tich:
A 1 S

T ra==

3 - niing sudt nhiét riéng ngung tu:

gk = ho — h3 =785 — 549 = 236kJ/kg
4 — ty sO nén:

IT = px/po = 6,26

5 - cong nén riéng:

l=h2—h1 =785 - 728 =57kJ/kg
6 — hé s6 lanh:

b _173.

1 57
7 — d6 hoan thién chu trinh:
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Tinh toan may nén
8 — thé tich hiit 1y thuy&t da cho Vi =27,1mh
9 — hé s6 cAp A
vdi IT = 6,26 tra dd thi (hinh 2.1) dudc A = 0,62 cho mdy nén R22.
10 — thé tich hdt thuc t&:
Ve=XA.Vi=0,62.27,1=168m%h
11 — luu lugng nén qua mdy nén:
= H
N CL = h
12 — niing suit lanh Q,:

= S

13 — cong nén ly thuyét:

= =6 O
14 — hiéu sud't nén hitu ich ne = 0,745 (tra d6 thi hinh 2.2) cho moi chat R22, I1 = 6,26.
15 — cong nén hitu ich:
|§I;}I:E_
z7 Oy A4S

16 — cong nén tiéu thu:

diy 12 loai mdy nén hg truyén dong khép nén 14y:
- hiéu sudt dong cd ner = 0,90 va
- hiéu suit truyén dong nw = 0.95

- vay cong suit tiéu thu:
g 6
< CREC» é

Chon dong cd cdng sudt khodng 3,7 + 7,0kW tuy theo tirng trudng hop lip dit va st
dung. Né&u chon 3,7kW dién niing tiéu thu it hon nhung d& chdy mdy néu dién khong 6n dinh.
N&u chon 7kW dién ning tiéu thu ting do tdn thit ma sit ting nhung an toan khi dién khong 6n
dinh va ch€& do6 1am viéc thay ddi, dic biét trong thdi gian bit ddu van hanh budng lanh, (thudng
goi x4 lanh) dwa budng lanh tir nhiét d moi trudng xudng nhiét do lanh yéu ciu hoic khi dua
nhiéu sdn pham c6 nhiét d6 cao vao budng lanh 1am phu tdi dot ngdt ting lén.

Ghi nhd: du 1dp dit dong cd 3,7kW hay 7kW thi ning suat lanh ciing chi dat,68kW &
nhiét do tinh todn tk = 40°C va to = -20°C. Né&u nhiét do6 ngung tu va bdc hoi 1éch khdi cdc gid tri
tinh todn thi tuy theo hudng 1én xudng ma ning suat lanh cling s& thay ddi theo.

7.1.4. Chu trinh may lanh nén hoi 2 cap:

1.Mt s6 khai niém co ban
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Ung voi ap sudt bay hoi Po nho hay ap suat ngung tu Pk 10n thi ti s6 nén sé& 16n. Néu chi dung
mat cap nén thi s€ gdp nhitng bat lgi sau:

~ Hiéu suit MN nho
~  Céc ton thét tiét luu trong van tiét luu ting 1am nang suat lanh cua hé thong giam.

—  Nhiét d6 hoi qua nhiét ra khoi MN cao 1am x4u kha ning boi tron cta dau hay phan huy dau,
tham chi boc chay dau do d6 can giam ti s6 nén bang cach lam nhiéu cap nén.

Thong thudng theo kinh nghiém,néu ti s6 nén P/ Po> 8 thi nguoi ta stir dung 2 cip nén va sau
lan nén thr nhat ¢ xilanh thap ap phai c6 1am lanh hoi ra khoi MN r6i méi cho hut vao xilanh cao ap.

Chéng han & MN 2 cép:

PoTy ProTrs| B  [ProTm PeTk

trung gian

W4y nén ha 4p(MHHA) Miy nén cao dp(MITCA)

Hinh 7.4: So @6 nén hai cip
+ O 1an nén thir nhat, MN hut hoi & ap suat Po va nén 1én &p Pr.
+ O 1an nén th hai, MN hat hoi & 4p Prc va nén 1én ap suit P.
Hai cdp nén nay c6 thé bd tri chung 1 MN hodc bb tri 2 MN riéng biét
Céch chon 4p suat trung gian ti wu nhat:
LA S
S )
Viéc lam lanh c6 hai cach: LLTGKHT va LLTGHT

- LLTGKHT la lam gidm nhiét do hoi qua nhiét truée khi vao xilanh cao 4p nhung hoi van
la hoi qué nhiét.

(3.15)

- LLTGHT Ia lam giam nhi¢t do hoi qué nhiét trude khi vao xilanh cao dé hoi & trang thai
hoi bao hoa kho.
2.Chu Trinh Hai Cip , Hai Tiét Luvu Lam Mit Khong Hoan Toan :
- Chu trinh 1am mat khong hoan toan la moi chat hit & may nén cao &p ¢ trang thai qua nhiét
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TBNT

==

Hinh 7.5 Thiét bi - chu trinh hai cp hai tiét luu lam mat khéng hoan toan
Hoi méi chat bao hoa kho (diém 1) dugc may nén ha ap hit va nén 1én ap suat trung gian (dlemZ)
hoa tron voi hoi bao hoa kho tu binh tmng gian (dlem8) thanh hoi qué nhiét (diém4).ta thiy ,néu
dung may nén mot cap thi nhiét do cudi tim nén réat cao (dlem 5°) sau khi ngung tu (diém6 ), moi
chit qua van tiét luu 1 dé phun vao binh trung gian .mot phan méi chat bdc hoi , phan con lai ¢ thé
long roi xubng day binh trung gian va qua van tiét luu 2, phun vao bo bbc h01 dé 1am lanh . myc
long trong binh trung gian dugc on dinh bang cong tic phao két hop voi van dién tir va van tiét luu
tay : 4p suét trung gian dugc tinh bang : Ptg = pk . Po
3.Chu Trinh Hai Cap Hai Tiét Luu Lam Mat Hoan Toan :

chu trinh lam mat hoan toan 1a méi chat hut & may nén cao ap & trang thai bao hoa kho

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 88



Hinh 7.6 Chu trinh hai cp , hai tiét lvu lam mat hoan toan
Chu trinh nay gidng véi chu trinh 1am mat khong hoan toan chi khac 1a hoi hat cia may nén
cao ap duoc 1y thang tir bau trung gian
- vu diém cua chu trinh nay 1 do hoi qua méay nén cao ap dugc 1am mat hoan toan (hoi bao
hoa kho ) diém 4 = diém 8 nén nhiét d6 cudi tAm nén cao ap va cong nén cao ap ciing nho hon
- d8 tang hiéu suit c6 thé st dung thiét bi hdi nhiét
- Q0=G6G1.90=G1(h1—hi)
- Qk=Gs(hs—he)
- NS =Nha+ Nea=Gi1 (ha—ha) + Ga(hs —ha)
- Hésb lam lanh Iy thuyet €It =Qo/Ns =Qo/Nha+ Nca
Luu lwong méi chat qua may nén cao ap G4 duoc xac dinh tir phuong trinh can bang nhiét ¢
binh trung gian Ga.h7 + Gi1.hs = Gihg + Gshs
:>G4:Gl(h9—h3)/h7—h4
4.Chu Trinh Hai Cip , Hai Tiét Luu Binh Trung Gian Qua Lanh Mbi Chit :

Hinh 7.7 chu trinh 2 c4p 2 tiét luu binh trung gian qua lanh moi chat
Binh trung gian vira 1am mat moi chat sau may nén ha ap vira lam quéa lanh méi chét long sau
ngung tu , vi 16ng cao ap khong hoa tan véi hoi nén ha ap nén han ché dugc dau bdi tron bam trén bé
mit bo bdc hoi lam giam kha nang truyén nhiét
- chu trinh nay dugc st dung kha nhiéu trong thuc té :
- bing trung gian c6 6ng xoan hoic dang c6 ong chum nam ngang , TL1 1a thong két hop gilra
cong tic phao va van dién tir , van tiét luu tay hodc van dién tir va van tiét luu nhiét . c6 thé
b tri binh 1am mat trung gian (qué trinh 2-3)dé giam bét 6 qua nhiét cta hoi nén ha ap
trude khi vao binh trung gian
- cacquatrinh: 1-2 nén ha ap s1 = const tir po dén ptg
2-4 1am 1am mat trung gian dén bao hoa kho
4-5 nén cao ap tir ptg dén pk
5-6 ngung tu & pk=const
6-7 tiét lvu (TL1) dén trang thai bao hoa 4m 7, rdi tach ra hoi diém 8 , va
long diém 9
6-10 qué lanh 1onh moi chét cao ap trong 6ng xoén & pk
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10-11 tiét luu 2 vao b boc hoi
11-1 béc hoi sinh lanh & po =const
e tinhtoan:
ptg = po.pk
Qo =G1 (h1-h11)
Qk = G4 ('h5-h6)
Ns = Nha+Nca = G1(h2-hl) + G4(h5-h4)
Luu lugng moi chat G1 qua may nén ha ap va G4 qua may nén cao ap :
- G1=Qo/hl1-hll (G4 tinh toan ptcb nhiét tai binh trung gian )
- Xhvao=ZXhra
= (G4 -G1)h7 + G1h6 + G1h3 = G4h4 + G1h10
=G4/G1=h10=h7-h6-h3/h7—-h4=h10-h3/h7-h4
nhiét do qua lanh c6 thé chon t10 = t9 +(3+5 )OC
nhiét luong toa ra trong éng xodn Qtg = G1 (h6 —h10)
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BAI 8. TU PONG HOA HE THONG LANH

8.1.Nhitng khdi niém cd ban:

Céc thi€t bi diéu khién ty dong hod cdc qua trinh nhiét lanh 14 cdc thi€t bi tham gia tu
dong diéu khi€n van hanh hé thdng lanh lam viéc vdi do tin cdy an toan cao. Ngoai viéc tu dong
diéu khi€n van hanh hé thdng lanh, né con c6 vai trd quan trong 1a bdo vé cdc thi€t bi clia hé
thdng lanh khi gip su c6 bat thudng trong sudt qud trinh 1am viéc. Mot hé thdng lanh hoan chinh
bao gid ciing c¢6 ddy dd cdc thi€t bi chinh va cdc thi€t bi phu, thi€t bi phu nay c6 hay khong c6
trong hé thdng lanh, 1a tuy theo hé thong lanh mdt cAp nén hay hai cAp nén... va tinh chat nhiét
dong ctia moi chat lanh.

- Thiét bi chinh: bao gdm m4dy nén, thi€t bi ngung tu (dan ngung, dan néng), thi€t bi bay hdi
( dan lanh) va van tié€t lvu, diy 1abdn loai thiét bi ludn phdi c6 mit day di trong mot hé
thong lanh, n€u thi€u mot trong bon thiét bi nay thi khong thé néi 1a hé thong lanh.

- Thié&t bi phu: bao gém binh tdch diu, binh chia cao, binh trung gian, binh hdi nhiét ( thi&t
bi hoi nhiét) binh chira thap dp, binh tdch 186ng, binh tip trung diu, binh tuan hoan, binh
chita bdo vé, binh hoi luu 16ng, binh x4 khi khong ngung (thi€t bi x4 khi khdng ngung) ...

- Pa s6 cdc thi€t bi nay lam viéc & ch& @6 dp luc cao, khi bi si ¢d rat nguy hiém vi moi chat
lanh c6 thé thoat ra ngoai, gdy chdy nd 4nh hudng d&n tinh nhitng ngudi dang 1am viéc-van
hanh hé thong lanh, ngodi ra gy 6 nhiém moi trudng phd hoai ting Ozdn. Nhu vy mudn
hé thong lanh 1am viéc an toan v6i do tin ciy cao, ddm bdo ding trén tiéu chuén kinh té&-
ky thuat, thi cdc thi€t bi hé thdng lanh phai c6 cdc thi€t bi ty dong diéu khi€n va bdo vé
khi gip su c8, bén canh d6 ciing can phai c6 cdc thi€t bi ty dong diéu chinh d€ diéu chinh
cdc thong sO trang thdi cho phit hdp, khi cdc thong s6 trang thdi niy luon thay ddi theo thdi
gian. Cdc thi€t bi ty dong di¢u khién, diéu chinh, bdo vé su cd, bao gdm cic thi€t bi sau
day:

+ Céc thi€t bi truyén dong dién cho may nén bao gom: ciu dao, CB, ciu chi,
ap t0 mat, khdi dong tir (cOng tic to)....

+ Céc thi€t bi tham gia trong diéu khi€n truyén dong dién ctia hé théng ty
dong bao gdm: Ro le trung gian, Ro le thdi gian, Rd le nhiét, Rd le dién tir....

+ Céc thi€t bi tham gia trong viéc ty dong diéu khién - bio vé su c¢d clia cic thiét
bi trong hé& thdng lanh bao gdm: Role 4p luc ( Rd le 4p luc thap, Ro le 4p luc cao, Ro le 4p luc
diu ), cdc cAm bién nhiét dd ( cdc Sensor nhiét, thermastat ...), van dién cong tic phao, Rd le
toc do, cac cam bi€n do 4m, Rd le 4p luc nudc...

Ngoai cdc thiét bi trén ngudi ta con ding cic thié€t bi diéu khi€n thong minh d€ diéu khién-
bdo vé su cd- do ludng cdc thong sb clia hé thong lanh dudce ché tao sin nhur:

+ Cdc vi mach dugc ché tao sin.

+ C4c mddun diéu khién bing phuong phap 1ap trinh, d6 chinh la cic PLC ( do céc hing

Simén, Tran, Misubishi, Toshiba, LG, Sony ... ché tao sin ).

+ Cédc card giao ti€p v6i mdy tinh v6i cidc cong ndi ti€p, ssss, ching han nhu : cdng

COMI1, COM2 ctia may tinh ( RS-232..)
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+ Cdc Modun vi xit 1y ¢6 cdc chuong trinh nap sin ( tuy theo yéu cAu clia ngudi st dung
va muc dich yéu cau cong nghé)...
8.2.Mot so ky hiéu cd ban trén s¢ d6 mach dién diéu khién-dong luc cia hé thdng lanh
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8.3.Cac thi€'t bi diéu khién ty dong trong cic qua trinh nhiét lanh
8.3.1. ROLE NHIET DQ
a.Cau tao cia role nhi¢t do : ( Thermastat)

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 94



Role nhiét do c6 rat nhiéu ching loal khac nhau sau day 1a giéi thiéu mot s6 role nhiét do
thong dung duoc st dung rong rai trong thuc te.

Thang (bdng) nhiét & [Fawe termpenature)

Tiép diém thuongmd ( pont ON)

Tiép diém thudng déng ( port OFF)

(sensor) DAu cam bign gt

b. Nguyén ly lam viéc cia ro le nhiét do

Role nhiét d6 1a loai thiét bi khi cy dién dung dé khéng ché diéu chinh nhiét 6 theo ¥ mubn
ctia nguoi st dung. Pic biét trong hé théng lanh chay cho kho lanh thi nhiét d¢ lanh lu6n di tri ¢
nhiét do nhét dinh, hé théng lanh chay cho tu cap dong lubn duy tri nhi¢t dg tuy theo san pham can
cap dong... khi dat nhiét 6 theo yéu cau thi role nhiét d ty ngat tiép diém ngimg ngay cic qua trinh
nhiét .

* Nguyén ly lam viéc ciia role nhiét dg nhusau:

Vit diéu chinh nhiét 6 s6 5 dung dé cai dit nhiét do cho budng can khdng ché nhiét do trén
thang nhiét do s6 4 , dau cam bién nhiét do s6 2 ludn ludn duoc dat trong hé¢ théng khéng ché nhiét
do , bén trong bau cam bién nhiét do nay chtra mdt loai lanh chét rat nhay cam voi1 nhi¢t do va sy
thay d6i nhiét do trong buéng can khong ché s& duoc déu cam bién cam nhan va lam thay d6i 4p suat
trong hop xop s6 1. Néu nhiét do cao s€ gian no do do ap suat trong hop xop 16n con khi nhiét do
thap thi chat khi s& co lai lam cho ap suét trong hop x6p nho .Vit cai dat nhiét do s6 5 cai dat nhiét
do s€ tao ra mdt lyc khang 16 xo s6 3 tuong Ung.
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Khi cac qua trinh dang xdy ra n6 s€ lam nhiét dg cua budng can khéng ché thay déi theo thoi
gian, khi nhiét d¢ trong budng lanh can khdng ché chua dat téi nhiét do cai dat thi ap suét trong hop
xO0p sinh ra sé& thang duoc lyc khang cua 10 xo 3 lam cho thanh mang tlep diém sb 8 giit nguyén
khong dich chuyén. Trang thai cac tlep diém gitr nguyén, tiép diém s6 1 van dung dé duy tri c&c qua
trinh nhi€t. Khi nhiét d6 trong buong can khong ché dat t6i nhiét d6 cai dat trén thang s6 5 luc d6 ap
suét trong hop x6p sinh ra khong thang dugc lyc khang cua 16 xo 3 két qua 16 xo sb 3 s& day co cau
thanh mang tiép diém s 8 dich chuyén xubng dudi , theo nguyén tic canh tay don co cau lat s6 7 s&
lam thay d6i trang thai tiép diém 1 m¢ ra ngimg cic qua trinh nhiét dong thoi dong tiép diém 2 lai

dua nguén vao mach béo hiéu dé thong bao nhi¢t d6 da dat .

8.3.2. CONG TAC PHAO
a. CAu tao cong tic phao

. Chiéu chuyén dong 1én xudng cia ty
. Ty phao sit

. Phao

. Khodng DIFF

. G6i d5 clia ti€p di€ém
. Khép ndi clia paho

. Dich 186ng ra vao phao
. Cd cdu ti€p di€m

. Nam cham vinh cttu
10. Binh chita phao

O 0 1 O L A W IN —

b. Nguyén ly hoat dong

Cong tic phao 12 mot loai khi cu dién thudng dugc sit dung phd bi€n trong nganh cong
nghé thuc phdm, nganh k§ thut lanh....muc dich s& dung cda né la khdng ch€ va diéu chinh
mtc 186ng (dich 16ng) ctia mdt thi€t bi ndo dé luén cé dung dich di qua theo diy chuyén cong
nghé.

Trong hé thdng lanh, cong tic phao dugc tng dung d€ diéu chinh khdng ché dich mdi cha't
lanh & binh chifa trung gian, binh chifa cao 4p, binh chita bdo vé&, binh tudn hoan....ngodi ra né
con dudgc st dung d€ tu dong hod hoan toan qud trinh hdi diu boi tron tir binh tdch dau, binh tich
16ng, binh trung gian,binh chita cao 4p ....,vé binh tip trung dau . Cong tic phao con dudc st
dung trong viéc diéu chinh mitc nu6c & b€ chita cho thap gidi nhiét (n€u gian ngung tu clia hé
thong 1am lanh biing nu6c) con trong nhirng linh vuc khdc nhu cdng nghé bay hoi nha mdy nhiét
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dién .v.v..n6é dugc st dung rat nhicu, cdng tdc phao con dung cho cdc mdy giit din dung hay
cong nghiép vi vay né 1a loai thi€t bi diéu khién tu dong dudc sit dung trong nhiéu linh vuc khic
nhau.

Nguyén Iy 1am viéc clia cong tdc phao tuong d6i don gidn n6é dya trén nguyén ly cda luc
d4y Acsimét va lyc hiit ctia nam chAm vinh cttu khép néi sd (6) dude 1dp vao thi€t bi can khong
ché va diéu chinh mic dich 18ng. S& (7) 12 dudng dé cho dich 18ng ra vao binh chita phao s6 (10)
. Khi chua c¢6 dich 16ng qua ctra s& (7) thi trong binh chita phao s6 (10) khong c6 dich 1dng, phao
s6 (3) dugc lam bing nhya bén trong rdng & diu rin mot cdi ty 1am bing sit tir s6 (2) sé tiép stic
véi diy binh s6 (2) chita phao s (10) do luc hit trong trudng cla trdi dat : Fy =mg ( g=9.81m/s?,
m 12 khdi lugng clia phao va ty sit ). Khi dich 1éng di vao clta s6 (7) & phia duéi, thi dich 1dng
trong binh chita phao s6 (10) tir tir dang 1én lic d6 gifta dich 18ng va bé mit ti€p xtic clia phao sd
(3) sinh ra mot lyc ddy Acsimét Fac =s.g.v ( s 1a kh&i lugng riéng ctia dich 16ng , g = 9.81m/s? ,vi
thé tich ctia chiing chd cira phao sd (3) c6 trong dich 18ng) va dudc ché tao sao cho
Fac > Fy . Nhu viy phao sd (3) dugc didy 1én tir tir khi mitc 1dng dat t6i mic xdc dinh thi ty s& (2)
s& d&€n diém chét trén (di€m gi6i han di 1én clia ty sit s6 (2) lic d6 dudi tac dung cda lyc hiit ctra
nam chdm vinh cttu s& (9) va ty sit s (2) lam cho hai nam chim s& (9) chuyén dong di vé phia
ty s6 (2) 1am cho ti€p di€m thudng md s (8) déng lai Role trung gian ngung hoat ddng md' bom
cap dich 18ng va thi€t bi cAn khdng ché, diéu chinh mic dich. Su dich chuyén cta ty s6 (2) phu
thudc rat nhiéu vao m va s do d6 ng véi mdi moi cha't 1dng thi phdi cé cong tic phao khic nhau,
dé khic phuc nhudc diém trén cin phai c6 loai cong tic phao da ning.

c. Cong tic phao da ning
Cong tic phao da ning la cong tic phao duing cho mdi chat 16ng khi cian diéu chinh khong
ch&€miic 186ng & mot thi€t bi nao dé:

1. Co cau ti€p diém

2. Ty chuyén dong 1&én xudng
3. Phao nhya

4. Than phao

5. Nué6c vao(

6. Ti€p di€m thudng md

7. Lo xo

8. Pudng thong ap
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Nguyén Iy hoat ddongciia cong tic phao da ning nhu sau :

Khd&i lugng clia ty sd (2) va phao s8 (3) c¢6 khdi lugng rat nhd di d€ thing lyc day Acsimét
do khong khi tdc dung 1én cd ciu phao, vay khi chua c6 dich 16ng di qua dudng s6 (5) vao phao
thi lyc hiit clia trong trudng trai di't tdc dung 1én phao s6 (3) dich chuyén d&€n diém chét dudi clia
ddy phao (1a diém gidi han cia phao sd (3) dich chuyén xudng phia dugi). Khi c6 dich 18ng di
vao phao qua dudng sd (5) (dudng s6 (5) gin v6i thi€t bi cAn khong ché- diéu chinh mifc dich
18ng tai di€m cian khong ch& mic dich 16ng trong thi€t bi , dudng s6 (9) gian & phia trén muc dich
12 d€ thong 4p voi' thi€t bi) , thi dich 16ng trong phao ting din 1én , dudi tic dung ctfa luc day
Acsimét dich 18dng va dién tich ti€p xiic dich 18ng ctia phao s6 (3) lam cho phao s& (3) dugc ddy
1én phia trén , khi dich 18ng ting din thi phao s6 (3) va ty s (2) chuyén dong dan di 1én. Khi
dich 18ng trong thi€t bi dat t6i mitc cAn khdng ché thi phao s6 (3) dua ty s6 (2) 1én t6i di€m chét
trén , lyc ddy Acsimét sé thing luc ddy clia 10 xo s (8) sinh ra
( Fac >Fioxo(s)), k&t qua 12 10 xo0 s6 (8) bi ép lai 1am cho co ciu ti€p diém s6 (1) dich chuyén, ti€p
di€m s (7) md ra lam ngit qud trinh hoat hoat dong ctia bom c4p dich 1dng ddng thdi ti€p di€m
s6 (6) d6ng lai cAp ngudn cho qué trinh st Iy mic dich § trong thiét bi.

Khi mitc dich 186ng trong thiét bi gidm din duéi tac dung cia lyc 10 xo s (8) né diy ty so
(2) va phao s6 (3) di xudng dugi ddy phao 1am cho cd ciu ti€p diém s& (1) phuc hdi lai trang théi
ban dau

Chii ¥:Khi st Iy mic dich trong thi€t bi cdn phdi c6 mdt khodng thdi gian nhit dinh dé
tranh qud trinh st Iy mitc dich trong thi€t bi hoat dong lién tuc véi chu ky cuc ngin, giy ra hu
héng cho mdy méc, thi€t bi di€u chinh khéng ch& mitc dich

Hién nay cong tic phao dudc nhiéu hing trén thé gii ché tao theo nhiéu chiing loai khic
nhau nhung c6 nguyén ly hoat dong hoan toan gidng nhu cong tic phao da ning .V& cong dung
clia cong tic phao dugc ché tao theo hai hudng d6 1a:

+ Cong tic phao chiu dudc dp lyc

+ Cong tic phao chiu dugc 4p luc

Do d6 khi stt dung cong tic phao can phdi chi ¥ cho qud trinh chiu dugc hay khong chiu
dudc ap luc.

8.3.4.VAN PIEN TU: (Solenoid Valve)
a. Cau tao cia van dién tur

C&u tao clia van dién tir dugc trinh bay & hinh 8-45 , & day chi gidi thiéu c4u tao chung cia
van dién tir , trong thyc t& ¢6 rat nhiéu chling loai khic nhau tuy thao muc dich st dung
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. Clra vao clia moi chat
. Ctra ra clra moi chat

. Thanh van

. Cudn day

. Loi sit

. Pau ctta chin cda van
. Ngudn vao clia van

. C4nh cla 16i sit tir

. L0 xo0

O 00 3 O\ Ut &~ W N =

b. Nguyén ly hoat dong

Van tir 12 mot loai thi€t bi diéu khién qué trinh cAp dich (nhu :DAu, moi chit lanh , khi
nén..... ) cho mdt diy chuyén cdng nghé ndo d6. Van dién tir st dung rat nhiéu trong nhiéu linh
vuc khdc nhau nhu : st dung trong cdc hé thong thuy luc clia cdc mdy cong cu cd khi ch€ tao-
mady mai, mdy tién mdy phay bao, diéu khién trong hé thdng CNC....., si dung trong cdc hé
théng ben thuy luc ...., trong linh vyc k§ thuat lanh né ciing dudc st dung rat nhiéu, ching han
nhu trong hé thdng lanh van dién tir ding d€ cip dich tir binh chita cao d4p vé van ti€t lvu di vao
dan bay hoi (Iam lanh) hoic ngirng qia trinh c4p dich (mdi chat lanh) vio dan bay hdi khi nhiét
dd dan lanh dat nhiét do yéu cau. N goai ra van dién tif con dudc st dung trong cdc trudng hop
sau :qud trinh st 1y ngap dich cho mdy nén, qua trinh x4 khi khong ngung & thi€t bi ngung tu,
binh chifa cao 4p hoic qua trinh hdi Ivu....n6 k&t hgp v6i cong tic phao d€ tw dong hod hoin
toan cac thi€t bi phu trong hé thdng lanh.

Ngoai ra van dién tir con dudc st dung trong nganh c¢o khi ddng luc , trong nganh khai thac
diu khi, nganh ning lugng nhiét dién....

Nguyén 1y hoat djng ctia van dién ti nhu sau :

Khi chua cdp cdp ngudn dién 4p vao ti€p diém s& (7) thi cudn diy s6 (4) chua c6 dong
dién chay qua do d6 chua c6 tir thong bién thién do cudn diy s (4) sinh ra vi vay chua cé luc hit
tdc dung 1én 151 sit sd (5) vi vay dudi tdc dung cla luc hit trong trudng trai dat 16i sit s§ (5) roi
xudng, canh s6 (8) s& ti€p xic vdi thanh van dién tr s§ (3) rat kin, lam cho dong moi chat khong
lot va di qua ctra chiin ciia van s6 (6) dugc . K&t
qua ctta van s6 (1) va clra van sd (2) , chd ¥ ngoai luc hit trong trudng clia trdi 16i sit s6 (5) con
chiu tdc dung ctia lyc khdng ctia 10 xo0 s8 (9) 1én nén kin tuyét doi.

Khi cAp ngudn dién 4p vao cudn day s6 (7) thi dong dién chay qua cudn diy so (4) sé& sinh
ra tif thong bi€n thién tao ra mot luc hit dién tir Fa, rd't kin dd d€ thong ctra s6 (1)vacta s6 (2) do
d6 moi chat tir clra van s (1) sé troi qua ctta van so (2) . Khi ngdt dong dién do luc khdng ctra 10
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x0 s0 (9) va luc hit trong trudng trdi dA't né s& day 16i tir s6 (5) di xudng lam cho ctra s (1) va
ctta s& (2) khong thong nhau nita. N€u goi luc khdng clra trong trudng 1a P = mg (m: 1a khdi
lugng clia 161 sdt tir s8 (5) va luc khdng cia 10 x0 s6 (9) 14 Fioxo) » Fme 12 Iuc clia dong moi chat
di qua ctta van s& (1) sinh ra thi phdi ch€ tao van dién tif sao cho
Fat> P + Fioxo©) + Fme (1)
P +Fioxo > Finc (2)
Né&u bat ding thic (1) va(2) thod min thi van dién tif méi 1am viéc dudc .Hién nay van
dién tir c6 ri't nhicu chiing loai do kin clia né dugc qui dinh b&i 4p luc 1am viéc
Vi du: Van dién tlr ¢6 cdc thong s6 sau :
+ Vac =220V
+P =25kg/cm?
C6 nghia langudn ciAp cho van dién tir 12 ngudn xoay chiéu véi dién 4p 1a 220V , 4p luc
ma dong mdi chit qua cita s6 (1) ma van dién tir cAn ddm bdo do kin dugc gidi han 1a 25kg/cm? .
Né€u st dung van dién tir nay cho dong khi hoidc dong mdi chi't c6 dp luc <25kg/cm? thi dd kin
cda van dién tr 12 kin tuyét doi khong bi rd lot qua ctra sd (2) con néu st dung van ndy cho moi
chdtkhi ..... c64p luc >25kg/cm? thi van dién tir khong con tdcdung 1 chin kin nita vi tng vdi 4p
sudt ndy thi ctra van s6 (1) va van s6 (2) khong thdng nhau.
Su phéin loai cta van dién tif theo hai huéngsau:
1. Phan loai dya vao ngudn cip clia van didn tir c6 thé phan ra lam hai loai:
+Van dién tir mot chiéu DC
+Van dién tir xoay chiéu AC
2. Phan loai dya vao dong mdi chit di qua ctra van s& (1) va van s6 (2) ta c6 thé phan ra
lam céc loai:
+Van dién tir dung cho chat khi
+Van dién tir dung cho moi chi't lanh :Freon hay NH;......
+Van dién tir dung cho diu bdi tron
+Van dién tir dung cho cdc dung mdi hitu cd
+Van dién tir dung cho cdcdung dich mudi
Trong hé thong lanh khi mdy nén hoat dong do niing lugng ma sdt sinh ra n6 s&€ lam cho
mdy nén néng 1én, may nén lam viéc sé kém hiéu qud ning suit lanh s& gidm rat nhiéu, do d6
Role nhiét @6 sé cdm bi€n nhiét dd & diu mdy nén s& déng ti€p di€m thudng md lai cAp ngudn
dién cho van dién tir, 1am cho van dién tif m& ra caAp dich cho van ti€t luu thyc hién qud trinh tié't
luu moi chdt lanhvao dau may nén dé lam mat cho didu mdy nén, k&t qua nhiét do & ddu may
nén gidm rit nhanh mdy nén dugc lam m4t hoan toan, mdy nén tr§ lai hoat dong binh thudng,
ddng thdi nhiét dd & ddu mdy nén gidm Rdle nhiét do s& cdm bi€n dudc nhiét d6 n6 s& md ti€p
di€m ra ngit ngudn cip cho van dién tif ngung qué trinh c4p dich cho van dién tir. Nhu vdy qua
trinh 1am mat cho ddu mdy nén hoan toan ty dong. Ciing tuong tu nhu viy né sé thuc hién qud
trinh gidm tdi chomdy nén khi nhiét do budng lanh nhu :Kho lanh, td cip dong ..... dat nhiét do
yéu cau. Nhg c6 van dién tif ma cdc thi€t bi phu trong hé thong lanh sé& dugc tu dong hod hoan
toan
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1. Pudng mdy nén hiit vé

2. Pudng tir dan ngung vé

3. Phim loc

4.Van dién tur

5.Van tiét luu

6. Pau cdm bién

7. Dan lanh

8. Thermostat ( role nhiét o)
9. Budng lanh

10. Lép boc cach nhiét

Trong sudt qué trinh hé htdng lanh lam viéc thi van dién tir ludn ludn dugc cAp ngudn do
dé van ti€t luu luén dugce ciAp dich vao dan lanh, theo thdi gian nhiét d6 budng lanh ha din cho
dén khi nhiét do bu6ng lanh dat nhi€t d§ yéu cau di dugc cai dit trén Thermostar . Liic nay dau
cdm bi€n s& cdm bi€n dugc nhiét @6 Thermostar bt diu hoat dong 1am ti€p di€m thudng déng
s& md ra ngit ngudn ciAp cho van dién tir ngirng qua trinh cAp dich (mdi chat lanh ) vao dan lanh.
Chi y ring & ddu cdm bi€n clia Thermostar hién dit & vi tri cao nhit (n€u dan lanh trao ddi
nhiét d6i Ivu ty nhién ) vi § vi tri cao nhat thi nhiét do trong dan lanh & d6 16n nhit . Trong trudng
hdp mdy nén bi ngap dich thi can phai ngitng cAp dich cho dan lanh biing cdch ngit ngudn van
dién tur....
8.3.5.RO LE AP SUAT THAP, AP SUAT CAO.

a.Cong dung

-Rd le 4p suat thap bdo vé mdy nén tranh lam viéc v6i dp suat hit thAp hon mitc quy dinh.
-Rd le 4p suit cao bdo vé mdy nén tradnh lam viéc vdi 4p sudt ddy cao qua mic quy dinh.
V& miit cAu tao 1y thuyét cdc ro le 4p suit cao va thdp chi khdc nhau & ch€ do 1am viéc cla
10 xo vi phan (kéo hoic nén) va nhém cong tic déng ngit.
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b. Cau tao nguyén ly

7 8 9

T W P 10
6

B 11

5 13 12

14 15

N 16

17

~py P ¢ ﬁ/
R ——
473271 X 20 19

1,10,16.Lo xo. 2.Gid do don gdnh vi phan.

3.Don gdanh vi phan. 4,17.Truc quay.

5.Lo xo vi phan. 6.Thang vi phdn.

7.Vit diéu chinh vi phdn.  8.Thang diéu chinh dp lyc lam viéc.
11.Thanh ddo mach.

* Nguyén 1y lam viéc:

- Ro le ha ap:

Hoi moi chi't theo dudng dng di vio xi phong dudc 14y tir phan ha dp, thong thudng dudc 18y
& ddu hiit mdy nén. Khi 4p sudt moi chi't ting 1én, xi phong bi ép lai, ddy thanh truyén di 1én,
chdng lai luc nén 10 xo chinh. Khi tay don géc di d€n phan trén ctia don ganh thi lvc kéo 10
x0 vi phan tdc dong 1&én tay don géc. Tay don géc quay theo chiéu kim ddng hd, khi truc ctia
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16 xo 10 cit qua truc thanh ddo mach 11 thi khung cong tic 1am viéc va cit ti€p di€m dit
khodt. Lo xo ddo mach 10 ndi vao tay don géc bing khép cAu, ndi vao khung ddo mach biing
khe c6 sin.

Khi 4p sudt mdi chi't gidm xudng, xi phong din ra, thanh truyén di xuéng. Tay don géc di
ngudc chiéu kim déng ho. Khi truc 10 xo 10 cdt qua truc khung ddo mach 11 cong tic dién cit
dit khodt.

Lo xo chinh xdc dinh 4p sudt cit, 10 xo vi phan quyét dinh 4p suit déng (bing tdng 4p suat
clia thang chinh va thang vi phan). Piéu chinh 4p sudt déng, cit nhd céc vit diéu chinh 7 va
9.

Lo xo0 1 ¢6 tdc dung 1am cho thanh chuyén ludn ludn ti sit vio tay don géc.

* G161 thiéu thang do:

—  Thang do gom 2 thang la CUT IN va CUT OUT.
—  Khéng co reset.

—  Gia tri thang do nho (khong 16n hon 150 PSI).

* Cach cai dat LP

Peut = Peutin — Peutout

Trong do:
- Peutin : 12 4p suat dé MN khai dong lai.
- Pcut out : d¢ sai I¢ch ap suét.
-Peut : 14 ap suat lam ngimg MN.

Thi du: Mot may lanh khi van hanh binh thuong c6 thong s6 doc trén dong hd: Po = 0,8 dén
1,8kg/cm?.

Nhu vay, ta cai dat cho LP nhu sau:

Peut = 0,5 kg/cm?; Peutin = 3 kg/lem? ; Peutout = 2,5 kg/em?,

* So do lip dat LP

Discharge

S ACC Page 103

Auto Compressure Control
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* Cdu tao thuc té ciua role dp suat

L
A; Mouyen tac cau tao cua role ap 2uat. BE: Tiep diesan OT-CHF
1. vit cai dat ap suat. 2.vit dat i zai. cua role LF.

3. co can lat. 4.1o xo chinh.
5. dan noi ap zuat. &. dan noi day disn.
T.tay don. &. tiep distn.

Z: Tiep diesn SH-OFF
cua role HE.

-Rd le cao ap:

Lo xo0 cao 4p vé€ cau tao khdc 10 xo ha 4p 12 khong cAn 10 xo 1 vi lam viéc vé6i dp suit cao
nén thanh chuyén ludn ludn ti sit vao tay don géc.

Khi 4p suat ting thi nhém cong tic cit mach, khi 4p suat gidm thi nhém cong tic déng mach.
Do dé 10 xo chinh diéu chinh 4p sui't d6ng mach, 16 xo vi phan diéu chinh 4p sudt cit mach.

Role cao 4p hay con goi 1a role ap suét cao ding dé bao vé MN khi ap suat ngung tu Pk ting
qué muc cho phép. Hinh sau gidi thi¢u hinh dang bén ngoai cua role.

Wit chinh thang do

Tti =& cao kg/cm’ ) )
(350 - 400 FSD)| | psT)

Tigp difm
7.
N&1 vl thigt b;iuﬂ){Bﬁu he
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C6 nat reset - Thang do 16n - Tiép diém ldy thuong déng (Khi ddu mach)
* Cdch cai dat HP

Piam viee < Peai d¢at < Pvan an

(5.1)
* Vi du:

Mot MN lam vige binh thuong c6 Pk la 14 kg/cm? (210 PSI) Van an toan (19 kg/cm?) thi ta
phai cai dat HP 1a 16 kg/cm?. Ttrc 12 Pk dén 16 kg/cm? thi relay HP tac dong ngirng MN. Sau khi xir
1y xong su c0, tac ddng nut reset trén HP thi MN maéi khoi dong lai dugc.

* Sor do lap dat HP

Dischar ge%
HP > ACC

Auto Compressure Control

Suction

KHOI PONG MAY NEN CO BOM NUOC VA QUAT GIO THUQC THIET BI NGUNG TU:
Cong dung: Mdy neén khong lam vi€e khi khong c6 moi chat giai nhiét thiét bi ngung tu; may nén
chi c6 thé khéi dong sau bom nudc va quat gio, khi bom nudc hodc quat gié bi dung thi may nén
cling bi dung theo.

So do: G161 thi€u cac thanh phﬁn mach dién. Hai mach diéu khién binh ngung & quat gié nhu muc
4.2. Phan may nen co thém tiép diém thuong ho cua binh ngung la P2 va cua quat gio la F2. So do6
bao dong su c6 dung chung cho toan hé thong thong qua relay TG.
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o=EUSE

a
— P2
— F2
21
FSTART-p; STAR iI‘—Fl ||-STAR MNI
I I DS
2 2 1 12 2 TG PYTG2
STOP LSTOP STOP —
®pLV ®pLV ®pLV
3 13 23 e &
MP [eaN
14 16 24 26
60 L0, 20 0]
b, RL r5 RL Il 5 RLI\{Z P
PUMP FAN COMPRESSOR
Nguyén ly lam viéc:
<> Khéi ddng may nén: do mach diéu khién ciia may nén c6 tiép diém thuong ho

TH cta bom P2 va quat F2 nén may nén chi co thé khai dong duoc khi khéi dong tir ciia bom va
quat da lam viéc trude. Khi bom va quat da lam vié¢ce thi tiép diem P2 & F2 dong lai, néu ta bam
nuat Start cia may nén thi may nén sé khoi dong.

X2 Dirng: theo trinh ty may nén, bom va quat.
o> Sw ¢b: khi xdy ra sy c6 qua dong & bét ky thiét bi nao thi TG c6 dién, dong dién

cho hé bao dong dén va coi. Pong thoi mach diéu khién may nén bi mat dién. Bom hay quat cai
nao khong bi su ¢d thi van 1am viéc dé tiép tuc gidi nhi¢t cho thiét bi ngung tu, nham lam giam
ap suét cao cua hé théng. Khi vi mét 1y do nao d6 ma mach diéu khién bom hoic quat dot ngot
mét dién (dut cudn hut, 4n nham nut Stop cua bom hodc quat) thi mach diéu khién cua may nén
cling mat dién, lam dimg may nén.

Nhin xét: So d6 trén bao vé thém cho may nén khong 1am viéc khi bom nudc va quat gio cia thiét
bi ngung tu khong lam viéc. Mach trén chua bao vé dugc sy ¢60 bom lam viéc song khong c6 nudc
giai nhiét (chang han hét nudc ¢ be, bom bi e).

MACH PAO CHIEU:
Mach dao chiéu can 2 khoi dong ti.

Cong dung: dao chidu quay ctia mo to. Dung cho pa ling bé da.

So d0: giGi thidu cac thanh phan mach dién.
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1o
—o
e

AUT |STOP
RT E M22 M12
I_EORW — M21~ REV_|
Mil
Mi3 = — M13
[m1 | M2
DLV 0 DLV
RLN|[*—
b
(e,

Nguyén 1y 1am viée: mudn ddo chiéu quay clia mo to ta chi can ddi 2 day pha cho nhau. Khi M2
dong dong co quay theo chiéu ngugc véi chiéu khi M2 déng. Trong mach diéu khién ctia M1 & M2
dugc dau cac cap tiép diém thuong dong Tb MI12 & M22 nham dam bao cho 2 cuon M1 & M2
khong dong thoi 1am viée. Gia st ta bAm Forward (tién) thi c6 dién di qua M1, dén bao L1 sang,
M12 nha ra nén néu ta bAm thém Reverse thi M1 van khong c6 dién. Mudn déo chiéu ta bAm Stop
roi bAm Rev.

Mach dio chiéu khong cé tiép diém tw giir: BAm Forward (tién) va giir thi ¢6 dién di qua M1, dén
béo L1 sang, M12 nha ra nén néu ta bam thém Reverse thi M1 van khong c6 dién. Mudn déo chiéu
ta nha phim Forw roi bam Rev.

JEUSE
a |
F M22 M12ﬁ
FEORW REV_|
BYTH
o 0
b RLN{

(e}

KHOI DPONG SAO - TAM GIAC Y-A:

Cong dung: giam bét dong dién trong thoi gian khoi dong. Trong hé thong lanh thi may nén lanh 1a
mo to dién 10n nhat nén ta chi khéi dong Y-A cho may nén ma thoi.
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So dd: gi6i thiéu cac thanh phan mach dién: trong mach diéu khién c6 1 ro le thoi gian Timer dé
diéu khién thoi gian chuyén mach Y-A, c6 3 contactor MC (chung: C - common), MD (sao: D -

diagonal), MS (sao: S - Star).

JFUSE
a
— P2 G- ~TG23
— F2
G21 I L 2 - MC1
T Tl MD1
ART
, H ; I % MS1 % MD2
|-STOP MC MD MS
3 DLV | |
[1G2] L]
4
b 0
bc b RLN .
COMPRESSOR

Nguyén Iy 1am viée: Mudn déu duoc mach Y-A thi dién 4p ctia mo to phai cao hon dién ap cua ludi

1 muc, cu thé 1a;
Ludi (pha/day): 110/220V 220/380V
M6 to (dién ap day Y-A): 220/380V 380/660V

0 Sau khi khoi dong bom va quat gio thiét bi ngung tu xong thi tiép diém B2, Q2 déng lai. Khi
bam nut Start thi relay TG c6 dién va lam cac tiép diém TG2, 3 dong lai. Khi tha nut Start ra thi

TG dugc cip dién qua tiép diém tu giir TG1.

A4 h

AUT)| |
RT
T 71
RT| 3 3 3 |
q
| | I
| B | |
MC, =] MD == MS |
T_o_ ¢ o ¢ O ¢

$s3
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< Tiép diém TG2 déng lai cip dién cho Relay thoi gian (Timer) va bt dau dém thoi gian (ching
5-157).

% TG3 dong lai cap dién cho cudn hut moi chaflt thong qua tiép diém thuong dong TP T1 cia relay

thfyi gian. moi chat c¢6 dién lién dong ti€p di€ém moi chatl cap di¢n cho cudn hit MS, mo to duoc

noi vao ludi dién theo hinh sao. Luc nay cudn MD khong c6 dién do héd mach T2 va MS1.

X/
°e

Sau thoi gian (dinh trude, Timer tiac dong 1am chuyén nhom cong tic cia minh, T1 mé ra, T2
dong lai. T1 mo ra 1am mai chat mat dién (méi chatl hd mach (MS mét dién (MS1 dong lai. Lac
nay MD c6 dién thong qua T2 & MS1, MD dong tiép diém MD1, cép dién cho méi chit, md to
duoc ddu vao ludi theo hinh (. Qua trinh khai dong (-A hoan thanh.

TU PONG KHOI PONG - DUNG MAY NEN DON GIAN:

Hé théng lanh dugc trang bi bao vé cao ap, ap suat dau. May nén ty dong khoi dong-dimg
truc ti€p theo tin hi¢u relay nhi¢t do tir hg ti€u thu lanh. Pugc stir dung cho cac may nén don 1€.

Cong dung: may nén duoc thém bao vé cao ap, ap sut dau, tu dong khoi dong-ding.

So db: gidi thiéu céc thanh phﬁn mach dién.

o-=FUSE
a
~TG31
~TG22
1R
|START l—_ TG21 |: P
CrGis
sToP - =
® DLV &pLv (JQZ
[Tc2 ] [TG3 ] [PumP] [FaN ]
b RLN | o— O RLN [ o—
o,
PUMP FAN COMPRESSOR

TR - Temperature Relay - Ro le nhiét do.
HP - High Pressure Relay - Ro le ap sut cao.
OP - Qil Pressure Relay- Role ap suét dau.

Nguyén ly lam viéc: Pay 1a mach dién hoan toan ty dong don gian. KD-D may nén nhg tin hi¢u cta
ro le nhi¢t d6 lay tin hiéu nhiét do cua phu tai lanh.

7

Khéi dpng lin dau: bam nut Start cap dién cho TG2, TG lam viéc lién dong
mach ty gitt TG21 va tiép diém TG22 cho mach TR. Néu nhi¢t d¢ phong lanh chua dat yéu cAu
thi TR dong tiép diém cua minh, cudn TG3 c6 dién. TG3 dong tiép diém TG31, 32 cép dién cho
bom, quat. bom & quat dén luot minh déng tiép diém P2, F2 cip dién cho cudn hiit may nén lam
khoi dong may nén. Cac tiép diém P1, F1 dong mach bao dén lam viéc.
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> Tw dong khéi dong-dirng: sau khi bAm Start 1an dau may nén tu ding va khoi

dong lai hoan toan nhd TR. Khi nhiét d6 ho tiéu thy lanh dat yéu cau TR nha tiép diém ctia minh
1am TG3 mat dién. TG3 nha cac tiép diém TG31, TG32 lam mét dién cudn hit bom, quat, may
nén. Khi nhiét d ho tiéu thu lanh 1én cao hon cho phép thi TR déng tiép diém lam khoi dong lai
bom, quat, may nén. Ctr thé qu4 trinh tiép dién.

>

o
A5

) Dirng hin: bam nit Stop, TG2 mat dién 1am nha tiép diém TG22, cudn hit TG3
mat dién lam dirng bom, quat, may nén
< Sw ¢6: nhu phan trudc.
MACH BAO VE CAO AP: (HIGH PRESSURE SWICH)

Cong dung: Bao v¢ may nén, khong cho lam viéc khi pk cao qua mirc cho phép.

So d6: Gi6i thiéu cac thanh phﬁn mach dién.

> Lap dat truec tiép

Mach bao dong

N

> Lap dat gian tiép

HPS |
OFEf Up - i |||: AX7 | |Ax3
ONH— “AX [|Ax3 “Ax
]
|] AXG ll IAX6 lH_Bz—Slop
||Jax3

H_ Reset Mach
Khéi

o o oo o |5

ARNNAU U L/EIC IR A/LCIL LiANRER UEsIY & e mEAULTA TLugv 1av



Hoi ¢ ap suét cao duoc dan vao hop Xép HP, tin hi¢u ap suit duoc hop Xép bién d6i thanh do
co gian co khi va d6 co gian co khi nay dugc mot co cdu co khi chuyén thanh tac dong ngit tiép
diém. Khi ap suét hoi nén vuot qua muc cho phép, tiép diém cua relay ngit dong khai dong tir, dirng
dong co may nén, gia tri dit cia relay HP thap hon ap suit dit cta van an toan chat it. Khi may nén
dirng 1a relay HP di tac dong. Luc d6 ta can phai tién hanh timhiéu nguyén nhan dé khic phuc su
cb. Khic phyc xong, nhin nut reset khoi dong lai may nén.

, Gia st gia tri ap sudt cao bao vé 1a 17 kgf/ cm,2 khoang vi sai 14 0,7 kgf/ cm?, khi ap suit tang
dén 17 kgf/ cm? thi dirng may nén va bao héng. Muon Reset cho may nén chay lai thi gia tri 4p suat
phai nho hon 17 kgf/ cm? - 0,7 kgf/ cm? = 16,3 kgf/ cm?.

MACH BAO VE THAP AP: (LOW PRESSURE SWICH)

AX
AX

Reset

[ax ] [wvn | Béo hong

1 2 3
C6 thé lap dat truc tiép va gian tiép vé phan so do giong so do bén Role ap suat
Cao.
Ngoai ra ta thuong gap loai Role ap suét thap khong co Reset.
* Thém Reset cho LPS khong ¢ nut Reset
MN: contacto mdy nén
Ax: role trung gian

Khi khong c6 su cd tae 1a ap suét P, 16n hon LP dit. Do d6 ¢ mach 1 Ax khong
co dién & mach 2 tiép di€ém Ax van dong = may nén hoat dong, ¢ 3 ti€p di€ém Ax van
m¢ — khong bao hong.

Khi ¢6 su ¢b P, < LP.

-0 1 Ax c6 dién dong tiép diém Ax duy tri.
-0 2 Ax m& may nén ngimng hoat dong.

- 0 3 Ax déng bao hong.
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Sau khi may nén dimg P, ting > LP — LPS m¢ ra. Tuy nhién Ax van khong mat
dién ¢ 1 do da duy tri — may nen van dung — bao hong. Mudn cho may nén chay lai
phai an reset ngit duy tri Ax & 1 — Ax mat dién — & 2 may nén chay — & 3 ngimg
bdo héng.

MACH BAO VE AP SUAT DAU: (OIL PRESSURE SWICH)

Cong dung: Bao vé khong cho may nén 1au dai 1am viée véi ap suit dau thip hon murc cho phép.

So d6: Gidi thiéu cac thanh phan mach dién.
> Mach trye tiép

> Hoat dong

Khi cip ngudn cho mach diéu khién dau tién dong dién qua chd an toan dén
mach khoi dong may nén khi may nén vira c¢6 dién thi tiép diém kmn thuong mo s&
dong dién cho ro le hiéu ap dau. Do méi khoi dong nén ap luc dau khong du tiép diém
AP déng. Cho dong dién qua dién trd toa nhiét. Néu trudc thoi gian delay (gia st 45s)
ap luc dau da AP moé ra — dién tré mat dién ngiing téa nhiét. May nén hoat dong
binh thuong néu co su ¢d ap luc dau thiéu thi AP dong lai dién tré co dién toa nhiét,
néu sau 45s ma ap luc dau van con thiéu thi nhiét lugng do di¢n tro toa ra du dé thanh
ludng kim cong chuyén qua tiép diém bao hong. May nén dumng tiép diém kmn mé ra.

Cht y: Muon cho may nén khoi dong lai sau khi khac phuc sy c6 ta phai an nut
reset trén ro le dién ap dau.
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» Mach gin tiép:

5 £ ]

MACH TU DONG BAO VE NUGC GIAI NHIET THIET BI NGUNG TU:

Cong dung: Bao vé khong cho may nén lam viéc 1au dai (chimg 15”) néu khong du ap suit nudc
giai nhiét.

So do:

B3 WPXI1~ TIMERI1
WP SC3 I:E

TIMER [wrx |

Gi6i thigu cac thanh phan mach dién: ding 1 Timer dé chinh thoi gian t cho phép lam viée toi da
khi chua du &p suat nudc.
Nguyén ly lam viéc:

WPR (Water Pressure Relay) c6 2 bo tiép diém: 1 tiép diém thuong dong TD, 1 thuong ho TH;
ta sir dung bo thuong dong (Normal Close). Khi pw dat dén tri quy dinh thi WPR chuyén nhom cong
tic cia minh. Khi cho bom B lam vi¢c thi tlep diém B3 dong lai, khi ndy pw chua dat tri s6 nén tiép
diém WP van dong, Timer c6 dién va bat dau dém thoi gian. Lic nay Timerl mé va WPX khong co
dién.

> Néu chua dén thoi gian T cho phép ma pw di dat tri s6 thi WP mé ra Timer mét dién.

> Néu da dén thoi gian T cho phép ma pw chua vuot qua dat tri s6 thi WP van dong, Timer
chuyén nhém cong tac cua minh lam Timerl dong lai, cap dién cho WPX, WPX dong mach
tur gitr WPX1 va cép dién cho mach bao vé su cd, cit dién mach diéu khién may nén.
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> Néu khi may nén dang lam viéc binh thudng ma pw ha xudng thip hon quy dinh thi WP déng
lai, cap dién cho Timer. Qua trinh xay ra nhu & trén.

MACH DIEU KHIEN HE THONG LANH CHO KHO BAO QUAN DPONG, XA TUYET
BANG GAS NONG

Nguyén ly hoat dong:
- O ché @6 chay lanh:

e Khi ta nhin nat ON Axi c¢6 dién déng dién duy tri dong thdi cdp ngudn cho
mach diéu khién tir dong ho xa da tro ve sau.

e O ché d6 chay lanh AXz c6 dién dong tiép diém Ax2 md mach dan lanh. Néu
nhiét 46 phong yéu cau déng lai thi Axs c6 dién dong tiép diém Axs cho van dién tir
cap 1ong, Ax. cho 52F, 52P, tuy nhién 52P, 52F chua hoat dong do Axs chua co dién.
Sau mot thoi gian ap suat thip dong lai Axs co dién dong tiép diém Axs cho 52F chay,
52P chay va 52C chay. 52C déng dién cho van dién tir by-pass dong thoi sau thoi gian
10s KT ngit dién ngimg giam tai by-pass.

* Gia sir nhi¢t do phong du Thermostat23R mo ra, AXs mét dién dan dén mo tiép
diém Axs qua van dién tir cAp long =~ ngimg cap long, md tiép diém Axa ngat dién
52F va 52P ltc bay gio Axs van con ¢ dién do 52C duy tri AXa, mdy nén van con
chay sau mot thoi gian ap suat thip tac dong, ngat dién Axs, Axs mat dién md tiép
diém dimg méy nén.

- Xa da:

e O ché do xa d4 Ax, méat dién, Axs c6 dién do tiép diém chuyén tir vi tri chay
lanh qua x4 da.

e Ax; mat dién—ngit dién Axs. Axs mat dién, ngit dién qua van dién tir 52F,
52P.

* Axz c6 dién dong dién cho SV1 cip gas néng vao dan lanh xa da. Do co hoi
nong vao dan lanh nén ap suat thap khong mo ra do d6 may nén van chay trong thoi
gian xa da. Hét thoi gian xa dd Axz ¢ di¢n, Axz mat dién trd ve€ vi tri chay lanh binh
thuong.

*Chuy:

Thoi gian chay lanh thuong tw 4+6 gio. Thoi gian xa tuyét thuong tir
20+40 phiit. Néu mudn bdo vé nhiét do xa dé thi mdc néi tiép véi SVI mét cam
bién dang luong kim voi nhiét do rue 3+5°C.

- Gap su ¢d: Khi ¢6 sy cb tiép diém chuyén qua mach bao hong va bao hiéu,
dong tho1 Axs mat dién dan dén ngiing bom, quat, may nén.
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Ax

MACH DIEU KHIEN KHOA BAO QUAN DO%%GAQA TUYET BANG DIEN TRO:
Ax !
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Nguyén ly hoat dong:

- Khi déng CB dién tré sudi dau co dién va dién tré suéi dau mat dién khi may
nén chay. Nhan ntt ON, Ax; c¢6 dién duy tri dong thoi cip ngudn cho mach diéu khién
hé théng.

- Khi khong c6 su ¢b dong dién dén diém A cip ngudn cho ddng hod xa da khi
nhiét 46 phong dong lai (23R) van dién tur cap long c6 dién sau mot thoi gian role ap
suat thap dong lai Ax2 & mach bao vé co dién, cap dién cho quat dan nong chay (52F;
) déng thoi thoi gian Ty, T> c6 dién dém thoi gian sau 5s dong tiép diém thudng mé
dong cham cho may nén hoat dong (52C). Sau 5 +10 phat cho quat dan lanh hoat
dong. Khi nhiét do phong du 23R mo ra van dién tu mat dién ngung cap long nhung
quat lanh, quat néng, may nén van chay sau mot thoi gian ap suat thap mé ra Ax, mat
dién quat nong quat lanh, may nén dung.

- X4 da: Khi thoi gian chay lanh (4 +6 gid) (dong hd x4 da chuyén qua ché do xa
d4 nhung 52H van chua c6 dién do may nén van con chay hut kiét sau mot thoi gian
ap suat thip mo ra, AX mat dién = may nén, quat nong, quat lanh ding = 52C
thuong dong & mach xa da dong lai 52H c6 dién. Sau thoi gian tir 30+45 phut tiép
diém chuyén qua ché d6 chay lanh. Néu chua hét thoi gian xa d4 ma dan lanh d3 xa da
xong thi nhiét d§ tang 1én 23D dong lai lam P c6 dién dua tiép diém vé chay lanh).
Sau thoi gian ap suat thap dong lai. Ax, co dién, ...

- Su ¢b: Khi ¢6 su ¢b thi mach bao hong c6 dién lam den sang, chudng reo déng
thoi diém A mat dién dan dén mach diéu khién tir xa da dén may nén déu mat dién din
dén déng hd x4 da mat dién, van dién tir mat dién, quat nong quat lanh may nén mat
dién. Riéng role ap luu dau (OPS) khi nao may nén chay (52C dong lai) thi méi bat
dau dém thoi gian thiéu dau (tat ca thiét bi bao vé, OPS, 51C, 51..., HPS) déu c6 nat
RESET trén thiét bi.
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