CHUONG I: NHUNG KIEN THUC CG SG VE KHONG KHI

Diéu hoa khong khi 13 k§ thuit tao ra va duy tri diéu kién vi khi hau thich hop vé6i con
ngudi va qud trinh sdn xuAt.
Vi vay trude khi nghién cifu n6é cin hi€u ro khong khi va cdc thong s6 vat 1y clia nd.
I. CAC THONG SO NHIET PONG CUA KHONG KHI AM:
Ddc diém ciia khong khi dm: Khong khi c¢6 cic thanh phdn co bdn 12 6xy va nitd, ngoii ra

trong khong khi con c6 nhiéu khi khiac cé thanh phﬁn nhd nhu argdn, cdcbdnic, nédn, héli,
hidrd, hdi nuéce .... So v6i cdc chdt khi khic thi hoi nudc c6 cdc dic diém sau:

» Su c6 mit ctia hoi nuGe lam dung mdi cho qda trinh 4n mon kim loai, phd hiy céc loai
vat liéu.

» Thong thudng ngudi ta nghién cifu khéng khi & nhiét d6 t>-50°C, & khodng nhiét do
nay cic chat khi cia khong khi déu & thé khi con hdi nudc ton tai & thé rin, 16ng hoi tiy theo
nhiét do khong khi.

> Cdc chat khi c6 thé chi€m phin dp sudt tuy y trong khong khi con hoi nudc thi cé
phan 4p sult cuc dai phu thudc vao nhiét do khong khi.

Thanh phan cda cdc chit trong khong khi dude phan theo ty 1& sau:

Thanh phan Theo thé tich
- Ni td: N2 78,084
- Oxi: 02 20,948
- Argon — Ar 0,934
- Carbon-Dioxide: CO2 0,0314

Khi néi dé€n khong khi ngudi ta ¢6 cac khdi niém sau:
- Khong khi kho: Khong khi khong chira hoi nude goi 1a khong khi kho. Trong tinh todn
thuong khong khi kho dugc coi 1a khi 1y tudng.
- Khéong khi &m: Khong khi ¢6 chita hdi nu6e goi 1a khong khi 4m. Trong tu nhién khong
c6 khong khi kho tuyét d6i ma toan 12 khong khi 4m. Khong khi &m dudc chia ra lam:
+ Khong khi 4m chua bdo hoa: La trang thdi ma hoi nuSc con c6 thé bay hoi thém vio
dugc trong khong khi.

+ Khong khi 4m bdo hoa: La trang thdi ma hoi nuéc trong khong khi di dat tdi
da va khong thé bay hdi thém vao dugc trong khong khi. N&u bay hoi thém vio bao nhiéu thi
c6 bay nhiéu hdi 4m ngung tu lai.

Thong thudng hoi nudc chi€m khodng 0,47% thé tich khong khi 4m va c6 phan ap suit chi€ém
khodng 15-20 mmHg

Ta chi nghién ctu khong khi 4m & 4p sud't khong cao 1im, thong thudng 13 & 4p suat khi
quyén, do d6 c6 thé coi khong khi 4m 12 khi 1i tudng



(That vay ta c6: P6i véi khi 1i tudng %:1
. 0 nhiét do t=50°C khong khi Am vd6i hoi nudc bdo hoa c¢6 thong s8 p=12,3 kPa,
PV _ 12300 *12,05 —0.993.
R-T 462 %323
« Khong khi kho c6 p=lbar, v=0,927 m’/kg, R = 287 J/(kg.d0). Ta cé:
p-v 100000 *0,927 1
R-T 287 * 323

v=12,05m’/kg, R = 426 J/(kg.d0). Ta c6:

1. Ap suat.

Ap sudt khong khi thudng dudc goi 12 khi 4p. Ky hiéu 1a B. N6i chung gid tri B thay
ddi theo khong gian va thdi gian. Tuy nhién trong k§ thuat diéu hoa khong khi gid tri chénh
1éch khong 16n c6 thé bd qua va ngudi ta ta coi B khong ddi. Trong tinh todn ngudi ta 14y &
trang thdi tiéu chudn B, = 760 mmHg

2. Khoi lugng riéng va thé tich riéng.
Khdi lugng riéng va thé tich riéng 13 hai thong s6 phu thudc.
Khéi lugng riéng duge ky hiéu 1a p, kg/m’
Pai lugng nghich ddo cia khdi lugng riéng 1a thé tich riéng.
v = 1/p, m’/kg
Kh&i lugng riéng thay ddi theo nhiét dd va khi 4p. Tuy nhién ciing nhu 4p suit sy thay
ddi ctia khoi lugng riéng trong thyc t&€ ki thuat khong 16n va thudng ngudi ta 14y bing khdi
lugng riéng & diéu kién tiéu chuin: to = 20°C va Bo = 760mmHg: p = 1,2 kg/m?
3. P dm (humidity)
* D¢ dm tuyét doi (absolute humidity)
D6 4m tuyét d6i cia khong khi 4m & mot trang thai 13 4p suat tuyét d6i riéng phan cia
hdi nuéc trong khong khi Am. Gia sif trong thé tich Vika (m?) khong khi 4m c6 chita Gn (kg) hdi
nudc; vi hdi nude trong khong khi coi 12 khi 1y tudng nén d6 4m tuyét d6i dudgc tinh nhu sau:

P, = Gh ‘Rh 'Tkka — Rh .T;kgf/mz
kaa v

* D¢ dm tuong doi (relative humidity)

D6 4m tuong d6i ctia khong khi &m & mot trang thai, ky hiéu 1a ¢ (%) dugc tinh
biing ti s6 gifta @0 4m tuyét dGi pn clia trang thdi d6 véi d6 Am tuyét ddi cuc dai pmax & cling
nhiét do.

(¢ = ph/Pmax
hay:

¢ = pr/pmax*100%
Do 4m tuong d6i bi€u thi mic dd chira hdi nudc trong khong khi 4m so vdi khdng khi 4m
bdo hoa § cung nhiét do.

Khi ¢=0: Khong khi kho



0<¢p<100:  Khodng khi 4m
¢ = 100: Khong khi 4m bio hoa

- P06 4m ¢ 1a dai lugng rat quan trong ctia khong khi 4m c6 dnh hudng nhiéu d&€n cdm gidc
ctia con ngudi va kha ning st dung khong khi dé siy cac vat pham.

-~ Do &m tudng d6i ¢ c6 thé xdc dinh bing cong thifc, hoic do bing &m k&. Am k& 12 thiét bi
do gém 2 nhiét k&: mot nhiét k& khd va mot nhiét k&€ uét, nhiét k& w6t c6 bau boc vai
thaAm nudc. PO chénh nhiét do giita 2 nhiét k&€ phu thudc vao do 4m tuong ddi, chénh léch
cang 16n chitng t6 d6 4m tuong ddi cang bé, nudc thAm St bén ngoai bau nhiét k& ust da
bdc hoi nhiéu va d3 nhin nhiéu nhiét cia né va cla khong khi xung quanh, nén nhiét do
gidm xudng nhiéu. Khi ¢ =100% thi nhiét d6 cla 2 nhiét k&€ biing nhau.

4. Dung 4m (d9 chita hoi) (humidity)

Dung 4m hay con goi 1a 9 chita hoi, dudc ky hiéu la d ( j 12 lugng hoi 4m

kg kkk
chita trong 1 kg khong khi kho.

- Gn: Khoi lugng hoi nuée chia trong khong khi, kg
- Gx: Khdi lugng khong khi kho, kg kkk

Ta c6 quan hé:

ph'kaa

d :ﬂz Rh'Tkka
G, Py Vi
Rk'Tkka

R Py _ 287 p,

R, P« 462 p,

~0622-Pn _0622.Pn

Pk B-p,
Tir diy ta suy ra: p —L-d
YA B T 0622+
Thong thudng don vi tinh cia d 1a nén ta c6: d =622. Pr s Py = B -d
kg kkk B-p, 622 +d

5. Nhiét do.

Trong ky thudt diéu hoa khong khi nguvi ta thuong sit dung 2 thang nhiét do la do °C va
do °F. Doi vdi mot trang thdi khong khi nhat dinh nao dé nguoi ta ngoai nhiét dj thuc ciia né
trong ky thudt cé 2 trang thdi nguoi ta diéu hoa khong khi nguoi ta con phédn biét 2 nhiét do:

- Nhiét do di€m sudng (dew point temperature): Khi lam lanh khong khi
nhung giit nguyén dung dm d (hodc phdn dp sudt py) téi nhiét do t;nao dé hoi nudc trong
khoéng khi bdt ddu ngung tu thanh nudc bao hoa. Nhigt dp t; dé goi la nhiét 36 diém suong.



Nhu v@y nhiét dp diém suong ciia mot trang thdi bédt ky nao do la nhiét dp iing vdi trang
thdi bao hoa va cé dung dm bang dung dm ciia trang thdi da cho. Hay néi cdach khdc nhiét do
diém suong la nhiét dp bao hoa ciia hoi nudc ving véi phan dp sudt py da cho. Tit ddy ta thdy
quan hé giita t; va d c6 moi quan hé phu thujc.

- Nhiét d6 nhiét k& w6t — nhiét do bay hoi bao hoa doan nhiét (wet bulb temperature):
Khi cho hoi nudc bay hoi doan nhigt vao khong khi chua bao hoa. Nhiét dp ciia khong khi sé
gidm dén trong khi djp dm tuong doi tang lén. T6i trang thdi @ = 100% qud trinh bay hoi
ch@m diit. Nhi¢t dj ving vdi trang thdi goi la nhigt dp nhiét dp nhiét ké udt va ky hiéu la t,.
Nguvi ta goi nhiét dp nhiét ké uot la vi né dugc xdc dinh bing nhiét ké cé bdu tham uét nudc.

Nhu vay nhiét d6 nhiét k€ wdt cia mot trang thdi 12 nhiét do @ng vdi trang thdi bio
hoa va c6 enthalpy I biing enthalpy cla trang thdi da cho. Giita enthalpy I va nhiét do nhiét k&
UGt ta ¢6 mdi quan hé phu thudc.

6. Enthalpy

Enthalpy ctia khong khi 4m bing enthalpy clia khong khi kho va clra hoi nu6c chira
trong no.

Enthalpy ctia khong khi im dugc tinh cho 1 kg khong khi kho. Nhu vay né biing
I =cpk.t + d.(r0 + cph.t); kI/kg kkk
Trong d6:
cpk — Nhiét dung riéng ding 4p clia khong khi kho cpk = 1,007 kl/kg.K
cph — Nhiét dung riéng ding ap cia hdi nudc & 0°C: cph = 1,93 kI/kg.K
ro — Nhiét 4n héa hdi ctia nu6c & 0°C: ro = 2501 kl/kg
Nhu vay:
[=1,007.t +d.(2501 + 1,97.1); k/kg kkk
Thuyc t€ cong thic tinh: I =t + (2500 + 2.t).d;

II. PO THJ I-d VA CAC QUA TRINH THAY POI TRANG THAI CUA KHONG KHI (I-d
PSYCHROMETRIC CHAT)

1. Cdc db thi trang thdi ciia khéng khi dm.
Trong k§ thuit di€u hoa khong khi ngoai db thi phd bi&n I-d ngudi ta con st dung cic dd
thi sau:

- Do thi I-t bi€u dién cdc trang th4i cia khong khi chua bio hoa vé6i 2 truc I va t vudng géc
vdi nhau. Pd 4m ¢ va dung 4m d 13 cdc tham sd. Trén dd thi nay cdc dudng d=const song
song véi nhau.

- Do thi d-t ¢6 2 truc d va t vudng géc véi nhau. Trén do thi cdc dudng I=const nghiéng vdi
truc d mdt goéc 1350

2. Trang thdi cda khong khi m trén d6 thi I-d.

D6 thi I-d dudc xAy dung cho khong khi & 4p sudt tiéu chudn Bo = 760mmHg véi 2 truc I va
d nghiéng 1 géc 135°. Cac thong s6 con lai: t, @, ts, ty, pn 12 cdc tham s6 clia do thi.
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Trén d6 thi I-d mdi diém bi€u dién mot trang thdi vi mdi dudng bi€u thi mot qua trinh thay
ddi trang thdi ca khong khi 4m. Trén dd thi ngudi ta xay dung c6 ho dudng: I = const, t =
const, d = const, ¢ = const.

Trén d6 thi I-d trang thai A cda khong khi 4m dudc xdc dinh bing nhiét dd ta va do 4m
@A, tir d6 c6 thé xdc dinh dugc cdc thong s& con lai.

Bai tap:
- Khong khi 4m vdi thong so trang thai: nhiét dd nhiét k& khd ta = 35°C, dd 4m tuong d6i ¢
=85%. Tra cic thong sd trang thai khong khi 4m con lai: I, twb, tap, pw.

- Khong khi 4m véi thong s6 trang thdi: nhiét d6 nhiét k& kho ta» = 25°C, dd 4m tuong d6i ¢
=65%. Tra cdc thong sO trang thai khong khi 4m con lai: I, twb, tap, pw.

3. Qud trinh thay doi trang thdi ciia khong khi trén do thi I-d.

Qud trinh thay d6i trang thai cia khong khi 4m tif trang thai A (ta, a) d€n B (ts, @B)
dugc biu thi bing doan thing AB, miii tén chi chiéu qu4 trinh goi 13 tia qu4 trinh.

Ne |

D&i vdi mot khong gian diéu hoa thi c6 thé coi ty 1& thai nhiét va thdi 4m trong khong
gian ctia n6 1a khong d6i. Muon duy tri nhiét do va do6 4m trong phong khong thay d6i nhat
dinh phai xtt Iy khong khi vé€ nhiét va 4m theo diing ty 1& thdi nhiét v 4m trong phong. Hay
néi cdch khac ddi véi mot khong gian cu thé qud trinh thay ddi trang thai ctia khong khi trong
phong phai théa man:

(Ia — IB)/(da-dB) = €aB = const
€AB goi 12 hé s8 gbc tia cla qué trinh
Ta hily x4c dinh y nghia hinh hoc clia hé s§ goc tia eas
Ky hiéu géc gitia AB v6i dudng nim ngang 1a o
Ta c6:
Al=Ia-1Iz =m.AD
Ad =da—ds =n.BC
Trong d6 m, n 1a ti 1€ xich cta 2 truc toa do
Tu day ta c6
eas = AI/Ad = m.AD/n.BC
€aB = (tga + tg45).m/n = (tga + 1).m/n
Tir day ta thay:
- Hé s0 géc tia phdn 4nh huéng cda qud trinh AB, mdi qué trinh gas c6 mdt gia tri nhat dinh.
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- Khi x& ly khong khi dé vira ddm bdo nhiét do va do 4m khong d6i hé s& eas phai dugc duy
tri khong d6i.

- Trén @6 thi I-d d€ tién 1di cho viéc st dung dd thi ma khong lam r6i cic dudng khic, &
ngoai bién clia dd thi ngudi ta vé cdc dudng = const xung quanh do thi.

Khi str dung cdc dudng €= const cAn luu y:
+ Cdc dudng £c6 tri s6 nhu nhau thi song song vdi nhau
+ T4t c4 cdc dudng & chuidn kéo dai déu di qua goc toa do (I=0 va d=0)
4. Qud trinh hoa tron khong khi trén do thi I-d.

Trong k§ thuat di€u hoa khong khi ngudi ta thudng gip cdc qué trinh hoa tron 2 dong
khong khi & cdc trang th4i khic nhau dé dat dugc mot trang thdi nha't dinh. BAy gid ta hiy xdc
dinh trang thai mdi ctia hdn hgp.

Gia sir hoa tron mot lugng khong khi & trang thdi A (Ia, da) ¢6 khdi lugng phan kho 1a
La v6i mot lugng khong khi & trang thdi B (I, ds) c6 khdi lugng phan kho 1a Ls va thu dugc
mdt lugng khong khi & trang thdi C (Ic, dc) c¢6 khdi lugng phan kho 1a Lc

Ta c6:
- Can bing khoi lugng:
Lc=La+Ls
- Can bing 4m:
dc.Lc=da.LLa+ds.Ls
- Can bang nhiét:
Ic.Lc=1aLa+1Is.Ls
Sau khi thay thé Lc = La + Ls va trif theo v€ ta c6:
(Ia-Ic).La = (Ic-1).Ls
(da-dc).La = (dc-dB).LB

hay:

IA_IC _ IC_IB (1)
dA_dC dC_dB

=-A C__A 2)

Tir bi€u thifc nay ta rit ra:
- Phuong trinh (1) 1a phuong trinh dudng thing, chiing té di€m C nim trén doan AB.
- Pi€m C chia doan AB theo ty 1& Ls/La
Trang thai C dudgc xdc dinh nhu sau:
Ic =1a.La/Lc + Is.Ls/Lc
dc = da.La/Lc + ds.Ls/Lc
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1. ANH HUONG CUA MOI TRUONG KHONG KHI

Moi trudng khong khi c6 dnh hudng rat 16n d€n con ngudi va qud trinh sdn xuit. C6
nhiéu y&u t6 4nh hudng d&€n con ngudi cu thé nhu sau:

- Nhiét do

g

-bd am

N

- T6c do gid
- Nong

1. Anh huéng téi con ngui.
a. Nhigt dp.

Nhiét @6 12 y&u t& gay cdm gidc néng lanh ddi véi con ngudi. Cd thé con ngudi ludn ludn
c6 nhiét do 1a 37°C. Trong qud trinh vin dong con ngudi ludn ludn nha nhiét qwa. PE duy tri
than nhiét cd thé thudng xuyén trao ddi nhiét véi mdi trudng xung quanh, dudi 2 hinh thic

- Truyén nhigt: Nhiét dugc truyén tif cd thé con ngudi vao mdi trudng xung quanh dugi
3 hinh thitc: dAn nhiét, d8i luu va bitc xa. N6i chung nhiét lugng trao ddi theo hinh thifc nay
phu thudc chii y&u vao do chénh nhiét 6 va mdi trudng xung quanh. Lugng nhiét trao d6i nay
goi la nhiét hién. Ky hiéu gun (sensible heat)

Truyén nhiét dugc thyc hién chii y&u 13 tda nhiét va biic xa tir bé mit da (36°C) hoic
din nhiét qua 16p vdi khi c6 dd chénh nhiét do v6i moi trudng.

Khi nhiét @6 moi trudng nhé hon 36°C co thé truyén nhiét cho mdi trudng, khi nhiét do
cao hon 36°C thi nhan nhi€t. Khi nhi€t do moi trudng qué bé thi co th€ ma't nhiéu nhiét nén cé
cam gid lanh va ngugc lai khi nhiét d6 moi trudng 16n khd ning ra moi trudng gidm nén c6
cadm gidc néng.

- Téa dm: ngoai hinh thitc trén con ngudi con trao ddi nhiét véi modi trudng xung quanh
thong qua hinh thifc téa 4m. Hinh thifc nay c6 thé x3y ra trong moi pham vi nhiét do va khi
nhiét @6 moi trudng cang cao thi tda 4m cang 16n. Nhiét ning clia co thé dudc thdi ra ngoai
cing vdi hoi nuéc dudi dang nhiét 4n, nén lugng nhiét nay dudc goi 1a nhiét 4n. Ky hiéu qa
(latent heat)

Ngay ca khi nhiét @ moi trudng cao hon 36°C co thé con ngudi van thdi dugc nhiét ra moi
trudng thong qua hinh thifc téa 4m. D6 1a thoat mod hodi. Ngudi ta da tinh dudc ring cif thodt
mot giot md hdi thi cd thé thai dugc mot lugng nhiét nhat dinh. Nhiét dd cang cao, dd Am moi
trudng cang bé thi thodt md hdi cang nhiéu vi khi d6 hinh thic thdi nhiét bing truyén nhiét bi
giam.

Tdng nhiét Iugng truyén nhiét va tda 4m phai ddm bao ludn ludn biing lugng nhiét do co
thé san sinh ra.

MOdi quan hé giita 2 hinh thic phdi ludn luén ddm béo:
Jtda = qh + (a
Né&u vi mot 1y do gi d6 mat cin biing thi sé& gdy dau 6m

Nhiét d thich hgp nhat d8i véi con ngudi nim trong khodng 22-27 °C
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b. Po 4m tuong doi.

D6 4m tudng d6i c6 Anh hudng quyét dinh t6i kha ning bay md hoi vao trong khong
khi. Qua trinh nay chi c6 thé ti€n hanh khi ¢ < 100%. P9 4m cang thap thi khad ning thoit md
hdi cang cao, cd thé cam thdy d& chiu. Khi thoit 1g md hdi thi thai 2500 J.

- Khi dj dm cao: Khi o 4m ting 1én kh3 niing thodt md hodi kém, co thé cim thdy rat
ning né va mét, dé gy cAm ctim. Ngudi ta nhin thi'y & mot nhiét do va toc do gié khong d6i
khi 46 &m ting 1&én khd ning bdc md hoi chaAm hodc khong thé bay hdi duge din dé&n trén bé
mit da c6 16p md hoi nhdp nhap. Ngudi ta dd xay dung dd thi bi€u thi mién trang thii & d6
trén bé mit da sé xud't hién md hdi u6t goi 1a mién mod hdi. Trén hinh trinh bay mién mo hoi
trén da. C6 thé thdy khi @6 4m nhd trén bé mit da c6 md hodi u6t khi nhiét @6 khd cao (trén
30°C), con khi ¢ 16n trén da c6 md hdi ngay cd khi nhiét do ra't thap (dusi 20°C)

- Khi d &m thdp: Khi @6 4m md hoi s& bay hoi nhanh va nhiéu lam da kho nift né
Ti 1¢ gitta lugng nhiét trao ddi bing tda 4m 16n hon nhiéu so v4i truyén nhiét.

N6i chung khi @6 m thap bé mit da ludn ludn kho rio.

t,ec

o)

30 ¥ 4/\_'
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c. Téc do luu chuyén khong khi.

T&c dd khong khi xung quanh c6 dnh huéng dé€n cudng do6 trao ddi nhiét va
trao d6i chat (thoat md hoi) giita cd thé con ngudi véi mdi trudng xung quanh. Khi téc d6 16n
cudng do trao ddi ting 1én. Vi vay khi diing truc gié ta cdm thd'y mat va thudng da khod hon
ndi tinh tai trong cling diéu kién vé& d6 4m va nhiét do va hién tugng md hdi nhép nhdp trén
da sé€ it hon.

Khi tdc dd qué 16n thi cd thé mat nhiét, da khd. T6c d6 gi6é thich hdp tiy thude vao
nhiéu y&u t8: nhiét d gié, cudng do lao dong, d6 4m, trang thai sitc khde clia mdi ngudi...

Trong k§ thuat di€u hoa khong khi ngudi ta chi quan tim toc do gi6 trong viing lam
viéc, tifc 1a viing dudi 2m ké tif sin nha.

Bang duéi day cho tdc do gié cho phép trong viing lam viéc phu thudc vao nhiét do

gio:

Nhiét d6 khong khi, °C

Toc dd ok, m/s

16 - 20
21 +23
24 + 25

<0,25
0,25+0,3
0,4 +0,6
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26 +27 0,7+1,0
28 + 30 1,1+1,3
> 30 1,3=1,5

R rang con ngudi ludn ludn chiu 4nh hudng clia 3 y&u t& hét sttc quan trong 1a nhiét do,
dd 4m va téc do gi6. P& danh gid 4nh hudng tdng hdp clia 3 y&u t8: t, @, wk d€ tim ra mién khi
hau thich hgp cho co thé con ngudi c6 nhiéu cach khic nhau.

Tuy nhién mién tién nghi cling mang tinh tuong ddi vi con phu thudc vao cudng do lao
dong, théi quen, tinh trang sic khde clia mdi ngudi. Trong trudng hgp lao dong nhe hoic tinh
tai thi c6 thé d4nh gid thong qua nhiét d6 hiéu qua tuong duong:

thg = 0,5 (tk + tu) — 1,94.(0x)*
Nhiét d6 hiéu qua thich hgp dugc xac dinh nhu sau:
- Mua he: 19 - 24 °C
- Mua dong: 17,2 - 21,7 °C

Ngoai ra ngudi ta con xAy dung mién tién nghi trén dd thi. Khi trang thdi khong khi roi vao
mién d6 thi dudc coi 12 thich hdp d6i véi con ngudi.
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d. Nong dp cdc chdt djc hai.
Khi trong khong khi c6 cdc chat doc hai chi€m mot ty 1& 16n thi né s& c6 dnh hudng
dén siic khde con ngudi. Mic do t4i hai ciia mdi mot chit tiy thudc vao ndng dd clia né trong

khong khi, thdi gian ti€p xic clia con ngudi, tinh trang strc khoe ...

Céc chi't bao gdbm cdc chat chli y&u sau:

- Bui: Bui 4nh hudng d€n hé hd hap. Tac hai clia bui phu thudc vao loai bui va kich
thuSc clia né. Kich thudc cang nhé thi cang c6 hai vi né ton tai trong khong khi 1au va kha
ning thAm nhap vao cd thé cao, khé xi Iy sach. Hat bui 16n kha niing khtt dé dang hon nén it
dnh hudng t6i con ngudi trén thuc t&.

- Khi CO: va hoi nuide: cic khi nay khong doc, nhung khi ndng do clia chiing 16n thi sé
lam gidm ndng d6 O: trong khong khi gy cdm gidc mét mdi va khi ndng do qud 16n c6 thé
din dé&n ngat thé.

- Céc chat d6 hai khic: Trong qud trinh sdn xudt va sinh hoat trong khong khi cé thé
6 ldn cdc chdt doc hai nhuw NH;,...la nhitng chdt rdt c6 hai dén sitc khée con nguoi.

Page 14
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Cho t6i nay khong c6 tiéu chuin chung dé ddnh gid mic d6 dnh hudng tdng hgp clia
cdc chit doc hai trong khong khi. PE ddnh gid mitc d6 6 nhiém ngudi ta dua vio ndng d6 CO:
c6 trong khong khi, vi chit doc hai phd bién nhit 1a khi CO2 do con ngudi th3i ra khi sinh hoat
va sdn xult.

Bing sau day ddnh gid mdc do 4nh hudng cda ndng 4o CO2 téi con ngudi;

Nong do CO2 Mic do dnh hudng
% thé tich

0,07 Chap nhan dugc ngay cd khi c6 nhiéu ngudi trong phong
0,10 Nong dd cho phép trong trudng hop thong thudng
0,15 Nong d6 cho phép khi diing tinh todn thong gi6

0,20 + 0,50 Tuong d6i nguy hiém

> 0,50 Nguy hi€m

Ung v6i ndng do CO2 cho phép ta c6 thé xdc dinh luu lugng khong khi tudi cAn cung
cap cho 1 ngudi trong 1 gid nhu sau:

Kk
Q=—"
B-a
0 day:
- k - 12 lugng CO2 do con ngudi thai ra: m*/(h.ngudi);
- B - Nong @ CO> cho phép, % thé tich
- a - Nong do CO: trong khong khi bén ngoai (thdng thudng 18y 0,03% thé tich), % thé
tich
- Q - Luu lugng khong khi tuoi can cap, m?/(h. ngudi).
Lugng CO2 do ngudi thdi ra phu thudc vao cudng do lao ddng, nén Q ciing phu thudc
vao cudng do lao dong.

Cudng do van dong k, m*/h.ngudi Q, m*/h.ngudi
B=0,1 B=0,15
- Nghi ngoi 0,013 18,6 10,8
- Ratnhe 0,022 31,4 18,3
- Nhe 0,030 43,0 25,0
- Trung binh 0,046 65,7 38,3
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- Ndng 0,074 106,0 61,7

e. D) on
Ngudi ta phat hién ra ring khi con ngudi lamviéc 1au dai trong khu vuc c6 dd 6n cao thi lau

ngay cd thé s& suy sup c6 thé gdy mot sd bénh nhu: stress, bdn chdn va gy cic r6i loan gidn
ti€p khéc.

Vi vay d6 6n 1a mot tiéu chudn quan trong dé thi€t k€ mot hé thong diéu hoa khong
khi.

Ngudi ta d qui dinh do 6n cho phép titng khu vuc diéu hoa nhi't dinh. Khi thié€t k& cdc
hé thong di€u hoa ngudi thi€t k& bit budc phdi tudn thd.

Gid trong Do 6n cuc dai cho phép,
Khu vuc ngay dB

Cho phép | Nén chon
- Bénh vién, Khu diéu dudng 622 35 30
22+6 30 30
- Giang duong, 16p hoc 40 35
- Phong mdy vi tinh 40 35
- Phong lam viéc 50 45
- Phan xudng sdn xult 85 80
- Nha hdt, phong hoa nhac 30 30
- Phong hdi thdo, hoi hop 55 50
- Rap chi€u béng 40 35
- Phong & 6-22 40 30
22-6 30 30
- Khach san 6-22 45 35
22-6 40 30
- Phong &n 16n, qudn 4n 16n 50 45

2. Anh huéng dén sén xudt.

Con ngudi 12 mot y&u td vo cling quan trong, cdc thong s6 khi hau ¢6 4nh hudng nhiéu
tdi con ngudi c6 nghia cling 4nh hudng t6i ning sudt va chit lugng sin phAm mot cich gidn
tiép.

Ngoai ra cic y&u td khi hau ciing Anh hudng truc ti€p tdi chi't lugng sdn phdm
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a. Nhigt do.

Nhiét dd c6 d4nh hudng d&€n nhiéu loai sin phAm. Trong mot qué trinh doi hdi nhiét do
phdi nim trong mot gidi han nhat dinh.

- Keo Socola: 7 - 8 °C
- Keo cao su: 20°C
- B4do qua rau qua: 10°C
- bo ludng chinh xdc: 20 — 22 °C
-Dét :20- 32°C
- Ché& bién thit, thyc phaAm: Nhiét dd cao lam sdn phaAm chéng bi thiu.
b. Pj dm tuong doi.
D6 4m ciing ¢6 4nh nhiéu d€n mdt s6 sdn pham
- Khi @ 4m cao c6 thé gdy nAm mdc cho mot s6 sadn pham nong nghiép va cdng nghiép
nhe.
- Khi @6 4m thap sdn phim s& khd, gion khong t8t hodc bay hoi 1am gidm chdt lugng sin
phdm hoic hao hut trong lugng.
Vidu
- S&n xuat banh keo: Khi d6 4m cao thi keo chdy nuéc ¢ = 50-60%
- Nganh vi dién i, ban dan: Khi dd 4m cao lam mat tinh cdch dién cia cdc mach dién
c. Van td¢ khong khi.
T6c do khong khi ciing ¢c6 dnh hudng d&€n sdn xuat nhung & mot khia canh khdc. Khi tdc do
16n: Trong nha mdy dét, san xuit gidy.. sin phdm nhe sé& bay khip phong hoic 1am r6i sgi.
Trong mdt s§ trudng hgp thi sdn phdm bay hdi nu6c nhanh lam gidm chat lugng.
d. B0 trong sach ctia khdng khi.
Do trong sach ctia khong khi c6 4nh hudng nhiéu téi sdn xuat. C6 nhiéu nganh sdn xud't bit
budc phdi thuc hién trong phong khong khi cuc ky trong sach nhu dién t& bdn din, trang phim,

quang hoc. Mot s& nganh thuc phdm ciing ddi hdi cao vé& khong khi trdnh lam bin cic thuc
pham.

VI. KHAI NIEM VE THONG GIO VA PIEU HOA KHONG KHI.
1. Thong gio.
a. Dinh nghia:

Trong qué trinh sinh hoat va sidn xuat trong mot s6 khong gian cdc yé&u td nhu: nhiét do, do
4m, ndng @6 cac chi't doc hai qua cao khong tdt d6i vdi con ngudi. PE gidm cdc yéu tdc c6 hai
dd ngudi ta ti€n hanh thay khong khi trong phong bing khong khi méi tir bén ngoai. Qué trinh
d6 goi la thong gié.

Thong gi6 1a qué trinh trao d8i khong khi trong nha va ngoai trdi d€ thai nhiét thira, 4m
thira, cdc chat doc hai ra bén ngoai nhiim giit cho cdc thong s khi hau trong phong khong
vudt qué giGi han cho phép.
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Nhu vay trong thong gié khong khi trude khi thdi vao phong khdng duge xt 1y nhiét

o,
=

b. Phdn loai
- Theo pham vi
- Thong gi6 tdng thé: Thong gi6 trén toan bo thé tich phong hoic cong trinh.

» Thong gi6 cuc bd: Chi thong gié tai mdt s& ndi c6 cdc ngudn phdt sinh nhiét thira,
4m thira va cdc chat doc hai nhiéu. Vi du: Nha bép, toilet.

- Theo phuong thitc:
« Thong gi6é cudng birc: Thuc hi€n nhd quat.

- Thong gi6 ty nhién: Thuc hién nhd chuyén dong ty nhién cta gié dudi tic dong cia
nhiét d, do 4m, 4p suit.

2. Diéu hoa khong khi.
a. Binh nghia:

Piéu hoa khong khi con goi 1a diéu i€t khong khi la qua trinh tao ra va giit 6n dinh
cdc thong sé trang thai cia khong khi theo mot chuong trinh dinh sin khéng phu thujc
vao diéu kién bén ngoai.

Definition: Air conditioning is the simultaneous control of the temperature, humidity,

motion, and purity of the atmosphere in confined space.

Trong hé thong diéu hoa khong khi, khong khi da dugc xit ly nhiét @m trude khi thoi vao
phong. Dady la diém khdc nhau ciia thong gio va diéu tiét khong khi, vi the né dat hi¢u qud
cao hon thong gio.

b. Phin loai:
- Theo mtc d§ quan trong:
- Hé thong diéu hoa khong khi cap I: Duy tri ché dd nhiét 4m trong nha v6i moi pham
vi nhiét dd ngoai trdi.
» Hé thong diéu hoa khong khi cAp II: Duy tri ch& do nhiét 4m trong nha vdi sai s6
khong qua 200 gid trong 1 ndm.

- Hé thong diéu hoa khdng khi cap III: Duy tri ch€ do nhiét Am trong nha véi sai s6
khong qda 400 gid trong 1 nam.

- Theo chtc nidng:

»  Kié€u cuc bd: La hé thong nhd chi diéu hoa khdng khi trong mdt khong gian hep,
thudng 12 mdt phong.

» Kiéu phin tdn: Hé thong diéu hoa khong khi ma khiu x& ly nhiét 4m phan tin
nhiéu ndi.

«  Kiéu trung tAm: Khau xt 1y khong khi thuc hién tai mot trung tAm sau d6 phan di
cdc ndi.

V. Thong so tinh todn ciia khong khi trong nha va ngoai troi.
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1. Thong so'tinh todn ciia khong khi trong nha

Bdng chon nhiét dj trong phong

THONG SO MUA HE

KHU VUC
Hang sang

Binh thudng

tr, °C 0, %

tt, °C 0, %

Khu cong cong: Chung cu, nha &,
khach san, vdn phong, bénh vién, 2332244 45 = 50
trudng hoc

25 +26,1 45 +50

Ciia hang, ciia hi¢u: Bank, binh
keo, m§/ phgm, clra he‘lng, cla ha‘lng 244 + 25,6 45 + 50
G chung cu, siéu thi

25,6 +26,7 | 45+50

Phong thu 4m thu 161, nha thg, 24,4+ 25,6 50 +55
qudn bar, nha hang, nha bép...

25,6 +26,7 | 50 +60

Nha mdy, phan xudng, xi nghiép 25 +26,7 45 + 55

26,7+29,5 | 50 +60

2. Thong s6 tinh todn clia khong khi ngoai troi.

Thong s6 ngoai tri dugc sit dung d€ tinh todn tii nhiét dudc cin i vao tAm quan trong
clia cong trinh, tic 12 thy thudc vao cap clia hé thong diéu hoa khong khi va 14y theo bang

dudi day:

Céc thong s6 thi€t k& khong khi ngoai troi

Hé thong Nhiét do tn, °C

A R
0am o, %

Hé thdng cap I
+ Mua he tmax

+ Mua dong Lmin

(P(tmax)
@(tmin)

Hé théng cap II

+ Mua he O’S(tmax + ttbmax) 035[([) (tmax) + (P(ttbmax)]
+ Ml\la déng O,S(tmin + ttbmin) 035[([) (tmin) + (P(ttbmin)]

Hé thong cap 111
+Mua he ax

N A tb .
+ Mia dong imin

(P(ttbmux)
(P(t[bmin)
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Trong do6:
tmax, tmin Nhiét dd 16n nhat va nhd nhi't tuyét doi trong nam.
t®max, t®min Nhiét do clia thing néng nhit trong nim.
@(tmax), O(tmin ) PO 4m ng v4i nhiét d6 16n nhat va nhd nhat tuyét ddi trong nam.
b

P(t®max), O(tPmin ) PO 4m ng v6i thing c6 nhiét dd 16n nha't va nhd nha't trong nim.
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CHUONG 2
CAC HE THONG PIEU HOA KHONG KHI.
2.1 Cdc khdu ciia hé thong diéu hoa khong khi.
Néi chung mét hé thong diéu hoa khong khi bao gio ciing c6 4 khdu chii yéu sau:
2.1.1 Khau x& 1y khong khi.

Khau xit 1y khong khi c6 nhiém vu tao ra khong khi ¢6 trang thai nhiét #m nhat dinh theo
yéu cAu, ddng thdi ddm bio tiéu chuin vé sinh.

Nhu vay khiu xit 1y khong khi bao gdm céc thiét bi chinh:
- Lam lanh hoic sdy néng khong khi.
- Thi€tbi lam 4m hodc lam kho.
- Thiét bi loc bui.
2.1.2 Khdu vdn chuyén va phén phéi khéong khi.

Khau nay c6 nhiém vu van chuyén khong khi da dugc xit Iy d&€n cdc phong (ho tiéu thu),
ddm bdo phan bo déu khong khi trong phong va yéu cAu vé sinh.

Hé thdng bao gdm céc thi€t bi chinh sau:
- Hé thong cdc kénh din gi6 va hdi gid.
- Cdc miéng hiit, miéng théi, cdc clra cAp gi6 va thai gio.
- Céc hop tiéu am va loc bui trén dudng dng.
- Céc thi€t bi phan chia dong khong khi.
- Hé thong cdc quat cip gié va quat hdi gié
- Hé thong kénh din gi6
2.1.3 Khdu ndng lugng.

Khiu ndy c6 nhiém vu cung cAp ning lugng cho hé thdng hoat dong. N6 bao gdm cic
thi€t bi chd y&u sau: Bom, quat, may nén, ngudn hdi néng dé sudi.

N6i chung khau ning lugng phan bd rdi rdc trén toan hé thong
2.1.4 Khau do ludng, bdo vé, diéu khi€n, khong ché ty dong.

Khau nay bao gdm tit cd cdc thi€t bi nhiim lam cho hé thdng hoat dong an toan, 6n
dinh va dat thong s6 nhat dinh.

Khiu nay bao gdm cic thi€t bi chi yé&u sau:

- Thié€t bi do ludng: Pong hod nhiét do, ddng hd 4p sudt, luu lugng k&, toc dd k&, ampe k&,
von k€ ...

- Thi€t bi bdo vé&: van an toan, rd le nhiét, aptomat ....
- Thiét bi diéu khién: van tiét lvu ty dong, thermostat, ....
2.2 Cdc h¢ théng diéu hoa khong khi.
2.2.1 H¢ thong kiéu cuc bp.
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Hé thong diéu hoa khong khi kiéu cuc bo 12 hé thdng chi diéu hoa khong khi trong mot
pham vi hep, thuong chi 1a mot phong riéng doc lap.

Trén thyc t€ loai may diéu hoa ki€u nay gom 2 loai phd bi€n sau:

- M4y diéu hoa dang cira s6 (window type)

- o Tu’f)’ng
c
1 ]
1
o =
] [ gt sl
= L
8 = - :
= -3
HE i
-b-

- Mady diéu hoa kiéu rdi (split type)

- Mady diéu hoa rdi c6 nhiéu dan lanh (multi-split type).
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1. Type of air conditioner
1.4 DigMbubion according o Tunchicn
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1. Mdy diéu hoa khong khi dang ctia s6 (WINDOW)

M4dy diéu hoa dang cita s6 thudng dudc 13p dit trén cic tudng dudi cdc cifa s& nén dugc
goi 12 may di€u hoa khong khi dang cita sd.

* Cdu tao:

DPay 12 mot thiét bi diéu hoa hoan chinh, trén d6 c6 day di dan néng, dan lanh, mdy nén,
hé thdng dudng 6ng ga, hé thdng dién va ga da dudgc nap sin. Ngudi sit dung chi viéc ndi dién
ngudn cho may 14 c6 thé chay bat ctf Itic ndo. Thudng mdy dugc ndi qua mot Aptomat. Cong
sudt aptomat phu thudc vao cong suit dién clia may, phd bién tir 10 - 30 A.

Dan lanh cia mdy diéu hoa cifa s& dugc bd tri bén trong, gié qua dan lanh dudc thdi vao
phong. Dan néng bd tri bén ngoai, gié néng hudng ra ngoai phong. Mdy nén dugc dit & giita
12 loai mdy lanh ki€u kin (Xem hinh). Quat dan néng va dan lanh cling chung mo td va ddng
truc. Quat dan néng ki€u huéng truc con quat dan lanh kiéu ly tam.

Gitta khoang dan néng va khoang dan lanh c6 cira s6 nhd dung cAp khi tudi. Lugng khi tudi
16n hay nhd dugc di€u chinh thong qua cira nay.

Khoang ddy clia vd mdy diing chifa nu§c ngung rdi tir dan lanh va huéng doc ra cita thoat
nudc ngung.
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Hinh 1.1: Ciu tao mdy diéu hoa cira s6

Mit tru6e clia mdy c6 céc nim diéu chinh: Piéu chinh t&c¢ d9 gié, nhiét do phong va chon
cdc ché& @6 van hanh khic nhau.

Viéc ti€t luu thyc hién biing dng mao dan

* So'do mach dién dieu khién

RO LE NHIET

\
| DONG €O
/ NAY NEN

L g—

RO LE
N & K

HOI' DONG

,,,,,,,,

Hinh : So dd mach dién di€u khién

Mach dién don gidn ctia may diéu hoa cita s6 gdm cac thiét bi chinh: rd le nhiét, rd le khdi
dong, tu lam viéc Ci va tu khdi dong C2. Cudn day ctia ro le khdi dong mic ndi ti€p véi cudn
lam viéc clia dong co, con cudn khdi dong clia dong co mic ndi ti€p vdi cac tu dién. Khi khdi
dong dong khdi dong 16n ti€p di€m clia rd le khdi dong d6ng. Khi md to da dat t6c do nhat
dinh, dong gidm xudng thi ti€p diém cilia rd le khdi dong nha ra. Ro le nhiét mic ndi ti€p vdi
dong co, khi dong qua 16n hay khi may qué néng thi cd cAu ludng kim nha ra va miy nén
ding.

* So' do mach di¢n dong co quat
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Uu diém
- Do dugc 1dp dit hoan chinh tai noi sdn xudt nén dé dang 1dp dit va st dung.
- Gid thanh ré.
- R4t tién 1¢i cho cdc khong gian nhd hep va cdc hod gia dinh.
RO LE NHIET

CUON LAM VIEC \

Hinh : So dd mach dién dong co quat
Nhugc diém:

- Cong suat bé.

- D&i véi cdc toa nha 16n, khi 1ip dit may diéu hoa dang cira s& thi s& phd vd ki€n triic
va lam gidm vé my quan cua tdoa nha.

- Dan néng x4 khi néng ra bén ngoai nén chi c6 thé 1ip dit trén tudng ngoai. PFi véi
cdc tudng ngin va tudng dém khong 1ip dit dugc loai mdy diéu hoa ki€u nay vi khi néng sé
x4 ra phong bén canh hoic hanh lang khong t6t. Trong céc trudng hgp d6 ngudi ta st dung
mdy diéu hoa kiéu rdi.

- Ki€u loai khong nhiéu nén ngudi st dung khé khin lua chon.

2. Mdy diéu hoa khong khi kiéu roi (SPLIT): 2 manh

M4y diéu hoa rdi la may diéu hoa ma trong d6 cum dan néng va dan lanh dugc bd tri
tdch r&i nhau. N&i giita 02 cum nay 14 cdc 6ng ddng va day dién diéu khién. M4y nén bs
tri & dan néng do d6 day dién dong luc dudc ndi v6i cum dan néng.

Céu tao chung: Gom hai phan rdi nhau: Phan trong nha - dan lanh (Indoor Unit IU ) va
phan ngoai trdi - dan néng (Outdoor Unit OU)

N6i chung U va OU déu c6 dang 12 dan 6ng dong c6 cdnh nhdm mdng, trong d6 c6 bd
tri quat gidi nhiét. Riéng OU c6 bd tri thém may nén va céc thi€t bi phu ctia hé thong lanh.

N&i giita IU va OU 1a cdc dng dong va diy dién diiéu khién
IU - Dan lanh: La dan trao d8i nhiét ki€u 6ng ddng canh nhom, c6 trang bi quat ki€u
ly tAim (16ng séc). C6 nhiéu dang dan lanh rat khic nhau cho phép ngudi sit dung c6 thé lva
chon ki€u phui hgp véi két cau tdoa nha va khong gian 13p dit. C6 4 loai co ban sau day:

- Loai dét san: Floor Standing

- Loai treo tudng: wall mounted
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Hinh : So d6 nguyén Iy mdy diéu hoa rdi
- Loai treo tran: Ceiling suspended
- Loai dit trén tran:
+ Loai cassette: ceiling mounted cassette
+ Loai v¢€ tinh: ceiling mounted built-in

Tur IU ¢6 dudng thoat nuSc ngung. B diéu khién thudng dude ndi vdi dan lanh hoic diéu
khién tir xa nhiim vao d6. Mot s6 dan lanh c6 bd tri bom thodt nudc ngung rit tién 1gi cho
nhitng khu vuc nuéc ngung khong thé ty chdy dudc.

N6i chung hinh thitc ctia dan lanh dugc quan tAm nhiéu.

- OU- Dan néng. Ciing 12 dan trao ddi nhiét ki€u 6ng ddng cdnh nhdm, cé quat ki€éu huéng
trcuc. Dan néng dugc dit ngoai trdi cho phép khong can che chin mua.

- Ong déng: N&i giita dan néng va lanh 1a mot cip Sng dich di va ga vé va cdc day
dién diéu khién. Cic dng ddng thudng kep ddi véi nhau d€ ting hiéu qui 1am viéc va an toan
cho hé thong. Ong ddng phii dugc boc miit cich nhiét. Day dién diéu khién thudng c6 tir 3 —

5 day tuy theo tirng loai cu thé va kich thuéc khong 16n 1dm: 0,75, 1,5, 2 mm?

- Dady dién dong lyc: Diy dién dong luc dugc ndi véi OU thudng 12 2x4 hodc 2x6mm?

- 0’ng thodt nudéc ngung: Dan lanh phdi c6 dng PVC thodt nudc ngung. P6i véi mdy 2
chiéu thi 6ng nay ciing phdi lip cho dan néng, vi khi chay theo ch& d9 sudi miia dong thi
dan néng bi€n thanh dan lanh nén ¢6 hién twgng dong nuéc ngung.

* Mot s6 luu y khi ldp ddt

- Vitri din néng va lanh: Khi 1ip dan néng va lanh phdi chi y van dé hdi dau. Khi hé thong

lam viéc dau theo ga chidy dén dan lanh. N&u dau tich tu tai dan lanh nhiéu sy trao ddi

nhiét tai d6 kém va dong thdi 1Am mdy nén thi€u dau.

« D& hdi dau dudc tdt nén bd tri dan néng & vi tri thap hon dan lanh.

« N&u bd tri cao hon thi khong dudc cao hon gid tri cho phép ghi trong catalogue clia
may.

« N&u qud cao thi phai lam biy diu.

« Chiéu dai cho phép clia dng ddng cho trong cdc catalogue ctia may. Khi 1ip phai hét
sttc chi y. N&u qué dai thi ning suit clia mdy gidm.
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Dan néng: Khi ldp dit dan néng can luu y may diém:

« Trdnh vt cén phia truGc va sau.

« Trdnh huéng ning hodc can che chin

« Céc dan khong nén thdi viao nhau

« Khong nén thdi vao ciy cdi va ngudi qua lai.

Dan lanh

« Chon loai dan lanh thich hgp.

« Dan lanh phdi ddm bao thodt nudc ngung t6t.

Lip dit dudng dng va day dién

« Canlam sach dudng 6ng.

. Dudng di cang ngin cang tot va khdng dudc vugt qua gidi han chi ra trong catalogue.
. DPudng 6ng nudc ngung phdi ddm bdo do ddc theo yéu cau.

« Cdc mdi han khong dudc nim ngim trong tudng.

* Chu y khi st dung:

Khi stt dung cAn luu ¥ 12 mdy vira tit khong nén bat lai lién ma dgi khodng 10 phiit cho ga
trong mdy can biing rdi méi khdi dong lai. O mot s6 méy c6 ro le thdi gian hay mach tré
cho phép mdy chi c6 thé khdi dong lai sau mdt khodng thdi gian ndo d6 (thudng 1a 3 phiit
).

Khi st dung nén dit nhiét d6 trong nha vira phdi trdnh dit qué thdp vira khong tot vé mit
vé sinh vira tdn dién ning.

Khong nén st dung dan néng may diéu hoa d€ hong kho, sy kho cac vat khac.
Uu diém:

So v6i may diéu hoa cita s8, mdy diéu hoa Split cho phép lip dit & nhiu khong gian khic
nhau.

Do chi ¢6 2 cum nén viéc lip dit twong doi dé dang.
Gi4 thanh ré.
Rat tién 1gi cho cdc khong gian nhd hep va cdc hd gia dinh.
Nhugc diém:
Cong sudt han ché.
Do dai dudng dng va chénh lIéch dd cao giita cdc dan bi han ché.
Giai nhiét bing gi6 nén hiéu qua khong cao, vé miia hé khi nhiét d6 ngoai trdi qui cao
néu st dung R22 thi may khong thé lam viéc dudc. Vi thé chi sit dung R12 14 hgp 1y.
3. Mdy diéu hoa khong khi kiéu roi c6 nhiéu dan lanh (Multi - SPLIT)

M4y diéu hoa multi-split xét vé& thuc chit né 12 mot mdy ghép clia cdc mdy split trén d6

cdc dan néng lip v6i nhau con cdc dan lanh thi bé tri rdi.
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M4y diéu hoa ki€u multi-split c6 nhitng dic di€m va ciu tao tudng tv may diéu hoa kiéu
roi.
2.2.2 H¢ théng kiéu phén tdn.
M4y didu hoa ki€u phan tdn 12 mdy diéu hoa & d6 khau xit Iy khong khi phan tn tai
nhiéu noi.
So dd nguyén 1y chung ciia hé théng ndy nhu sau:
Thuc t&€ may diéu hoa ki€u phan tdn c6 2 dang phd bién sau:
- Mdy diéu hoa kiéu VRV:
- M4y diéu hoa kiéu water chiller
1. Mdy diéu hoa khong khi VRV

M4y diéu hdoa VRV: Variable Refrigerant Volume: hé thong diéu hoa khong
khi c6 Iuu lugng mdi chi't c6 thé diéu chinh dudgc.

Céc mdy lanh Split thudng bi han ché rat nhiéu vé do dai dudng dng va chénh léch do
cao gifta cdc dan nén khong thuin 1gi trong cdc tda nha cao ting. Mit khic cong suat clia miy
diéu hoa Split ciing bi han ch€. Vi th€ xuat hién mdy diéu hoa dic ching, cho phép dit xa dan
lanh v6i dan néng va c6 kha ning diéu chinh ning sudt lanh rit hién dai.

M4y diéu hdoa VRV thuc chi't1a mot mdy diéu hoa ma ¢6 mot dan néng va nhiéu dan
lanh.
* So' do nguyén ly va cdu tao.

- Dan néng: La mdt dan trao ddi nhiét 16n dng ddng, cinh nhdm trong c6 bd tri mot quat
hudéng truc.

- Dan lanh ciing ¢6 nhiéu chlng loai nhu cdc dan lanh clia cic mdy diéu hoa ri. Mot dan
néng dugc 1dp khong ¢d dinh véi mot sd dan lanh nao d6, mién 13 tdng cdng suat clia cic
dan lanh dao dong trong khodng cho phép. Khodng dao dong d6 tuong ddi I6n 1a tir 50 —
130%. N6i chung cdc hé VRV c¢6 t8i da 16 dan lanh.

- N&i dan néng va dan lanh 13 mdt hé 6ng dong va day dién diéu khién. Hé thong dng ddng
dugc ndi v6i nhau bing cdc chi ti€t ghép ndi chuyén dung goi 1a cdc REFNET rat tién Idi.

- Céc dan lanh c6 thé dudc diéu khién bing cic Remote hoiic cdc bo diéu khi€n hé thong.

* Pic diém chung:

- Mot dan néng cho phép 1dp dit v6i nhiéu dan lanh véi nhiéu cong suat, ki€u ddng khac

nhau. Téng ning suit lanh clia cic IU cho phép thay ddi trong khodng 16n 50-130% cong

suit lanh cia OU

- Thay d6i cong sudt lanh cia mdy dé dang nhd thay ddi lvu lugng mdi chat tudn hoan trong
hé thong thong qua thay ddi tdc do quay nhd bo bién tan.
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Hinh 1.5: S0 db nguyén ly may diéu hoa VRV

INDOOR UNIT

- Heé vin c6 thé van hanh khi c6 mot s6 dan lanh hdng héc hay dang sira chita.

- Pham vi nhiét do 1am viéc nim trong gii han rong.

- Chiéu dai cho phép 16n (100m) va dd cao chénh léch giita OU va IU: 50m, giita cdc IU 1a

15m.

- Nhd hé théng 6ng n6i REFNET nén dé dang lip dit dudng 6ng va ting dd tin cdy cho hé

thdng.

- Hé thdng dudng 6ng nhé nén rat thich hgp cho cdc tda nha cao ting khi khdng gian 13p dit

bé.
Nhugc diém:

- Gidi nhiét biing gié nén hiéu qua thap

- SO lugng dan lanh bi han ch& nén chi thich hdp cho cdc hé thdng vira. P3i v6i cdc hé

thong 16n thudng ngudi ta st dung hé thdng water chiller hodc diéu hoa trung tim

- Gia thanh cao nhat trong cac hé thong PHKK

2. Mdy diéu hoa khong khi WATER CHILLER

Hé thong diéu hoa khong khi ki€u Water chiller 1a hé thong trong @6 dan lanh khong

truc ti€p xit 1y khong khi ma 1am lanh nuSc d&€n khodng 7°C. Sau d6 nudc duge din theo dudng

dng c¢6 boc dé&n cdc dan trao ddi nhiét d€ xir 1y khong khi goi 12 cac FCU va AHU. Nhu vay

trong hé thong ndy nu6c st dung 1am chat tdi lanh.

* Cdu tao:

- Cum Chiller 1a mdt hé thong lanh hoan chinh, véi cdc thiét bi sau:

« M4y nén c6 nhiéu dang: Truc vit, 16c kin, Mdy nén pittdng nita kin. Tuy nhién phd bié€n

nh4't 12 mdy nta kin ki€u pittong.

« Thiét bi ngung tu: C6 thé 12 binh ngung gidi nhiét biing nudc hoic dan ngung gidi nhiét
bing gi6. N&u gidi nhiét bing nudc thi hé thong c6 thém thdp gidi nhiét va bom nudc

giai nhiét.

« Binh bay hoi: Duing lam lanh nuc d€n 70C. M6i chat lanh sdi ngoai 6ng, nuéc chuyén
dong trong dng. Binh bay hdi dudc boc cdc nhiét va duy tri nhiét d6 khong duge qud
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dudi 70C nhim ngin ngira nudc déng bing gdy nd v binh.

. Ti dién didu khién.

« Hé thdng dudng 6ng nudc lanh st dung d€ tii nu6e lanh tir binh bay hdi téi cac FCU:

La cdc 6ng thép den c6 boc cdach nhiét bing miit hodc xdp.

« Binh gidn nd va cAp nudc bd sung: C6 cong dung bui gidn nd khi nhiét 36 nudc thay d6i
va bd sung thém nudc khi cAn. Nudc bd sung phai dudc qua xi 1y cd khi cin than.

- Hé thdng cdc FCU va AHU:

« FCU ( Fan coil Unit): Thyc chit chi 12 mot dan trao d8i nhiét 6ng ddng cdnh nhdm trén
d6 c6 quat van chuyén gié. Nuéc chuyén dong trong dng, gi6 khi di qua FCU sé& trao
ddi nhiét &m va dugc thSi vao phong tryc ti€p hodc qua mot hé thong kénh gié.

« AHU (Air Handling Unit): Tuong t¢ FCU nhung 16n hon: Vi AHU c6 cong suat 16n va

quat manh nén d€ phan b gié déu sau AHU la hé thdng kénh gié phan phoi.

Pdc diém chung:

- Cong suit dao dong 16n: Tr 5Ton 1én d€n hang ngan Ton

- Hé thong 6ng nuSc lanh gon nhe, cho phép 1dp dit trong cdc tdoa nha cao ting, cong s noi

khong gian lip dit dng nhd.
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4— BOM NUOC LANH
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Hinh 1.6: So dd nguyén Iy may diéu hoa water chiller

- Hé thong c6 nhiéu cip gidm tdi, cho phép diéu chinh cdng suat theo phu tdi bén ngoai va
do dé ti€t kiém dién ning khi non tdi: Mot mdy thudng ¢ 5 cap gidm tai: 0%, 25%, 50%,

75%, 100%.

- Hé thong hoat dong rat bén, tudi tho c6 thé dat trén 30 nim.

- Thich hgp v6i cdc cong trinh 16n hodc rat 16n.
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- Hé thong hoat dong hiéu qua va dn dinh.
Nhuoc diém:
- Phai c6 phong may riéng.
- Phai c6 ngudi chuyén trach phuc vu.
- Van hanh, stta chita va bdo dudng twong ddi phic tap.
- Tiéu thu dién ning cho mot don vi cong suit lanh cao, dic biét khi tai non.
2.2.3 H¢ thong kiéu trung tam.

Hé thong diéu hoa trung tAm 13 hé thong ma & d6 xi 1y nhiét Am dudgc ti€n
hanh & mot trung tim va dugc din theo cdc kénh gié dén cdc ho tiéu thu

Trén thuc t€ mdy diéu hoa dang td 1a mdy di€u hoa kiéu trung tm. O trong hé théng nay
khong khi s& dugc xt 1y nhiét Am trong mot mdy lanh 16n, sau d6 dugc din theo hé thong
kénh din dén cdc ho tiéu thu.

Co6 2 loai:
- Gidi nhiét bing nu6c: Toan bd hé thong lanh dudc ldp dit kin trong mot td, ndi ra ngoai
chi 1a cdc dudng dng nudc gidi nhiét.
- Gidi nhiét bing khong khi: gdbm 2 manh IU va OU rdi nhau
Cédu tao:
- Cum mady lanh:
Toan bd cum mdy dugc lip dit trong mot ti kin gidng nhu ti 40 quan.
« Midy nén kiéu kin.
« Dan lanh ciing kiéu 6ng déng canh nhdm cé quat ly tAm.
. Thié€t bi ngung tu ki€u dng 1dng 6ng nén rit gon nhe.

- Hé thdng kénh diy gi6, kénh hiit, miéng thSi va miéng hiit gié: kénh gié bing tole trang
k&m c6 boc cach nhiét bong thiy tinh. Miéng thdi cAn ddm bao phan phdi khong khi trong
gian mdy dong déu.

C6 trudng hop ngudi ta 1dp dit cum mdy lanh ngay trong phong 1am viéc va thdi gié truc
ti€p vao phong khong cin phai qua kénh gié va cdc miéng thdi. Thudng duge dit 3 mot géc
phong nao do
- Tuy theo hé thong gidi nhiét bing gi6 hay bing nudc ma IU dugc ndi vdi thdp gidi nhiét

hay dan néng. Viéc gidi nhiét bing nudc thudng hiéu qua va dn dinh cao hon. P&i véi mdy
gidi nhiét bing nudc: O IU ¢6 diy dd dan néng, lanh va mdy nén, ndi ra bén ngoai chi 1a
dudng 6ng nudc gidi nhiét véi thap gidi nhiét (COOLING TOWER).
Uu dié¢m:
- DE 1ip dit va van hanh
- Dé dang dit cdc thi€t bi khit Am va khi bui chung cho toan by hé thdng, nén d6i véi khu
vuc doi hdi dd dn thap thudng sit dung ki€u mdy nay.

- RAt phit hop véi cac khu vuc tip trung dong ngudi vi luu lugng gié cung cip 16n nhu: Rap
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chi€u béng, rap hat, hoi trudng, phong hop, nha hang, dancing, phong #n.
- Gia thanh néi chung khong cao.
Nhugc diém:

- Hé thong kénh gi6 qué 16n nén chi c6 thé st dung trong céc tdoa nha c6 khdng gian trong
trén trin 16n.

- D&i véi hé thong diéu hoa trung tAm do x{ 1y nhiét 4m tai mot noi duy nhat nén chi thich
hop cho cdc phong 16n nhu: Rap hat, Phong hop, hoi trudng va nha mdy. D6i véi cdc toa
nha lam viéc, khich san, cong sd.. hé thong nay khong thich hgp do yéu cAu vé& nhiét 4m
cda mdi phong khdc nhau vd khong cé khong gian di cdc Ong gi6 qud 16n.
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CHUONG 2:
CAN BANG NHIET VA AM TRONG PHONG.

2.1 Phuong trinh cdn bang nhiét va cdan bang dm.
2.1.1 Phuong trinh cdn bdng nhiét va cdan bang dm.
* Phuong trinh cdn bdng nhiét

Xét mot hé nhiét dong bat ky, hé ludn ludn chiu tic ddng clia cidc ngudn nhiét bén ngoai
va bén trong. Cic tdc dong d6 ngudi ta goi 12 cdc nhi€u loan vé nhiét. Thuc t& cdc hé nhiét
dong chiu tdc dong clia cdc nhiéu loan sau:

- Nhiét tda ra tir cic ngudn nhiét bén trong hé: XQuwa
- Nhiét truyén qua két ciu bao che: ZQu
Tdng hai thanh phan trén goi 1a nhiét thira

Q= 2Quwa + 2Qu

P& hé can bing va c6 trang thdi khong khi trong phong khong ddi T (tr, ¢r, It..) ngudi ta
phdi luén ludén cung cAp cho hé mot lugng khong khi ¢6 luu Iugng L (kg/s) & trang thdi V (tv,
¢v, Iv..). Nhu vay lugng khong khi ndy da 1dy di tr phong mot lugng nhiét bing Q, hay néi
cdch khic ta c6 phudng trinh cAn biing nhiét nhu sau:

Qi=L.(Ir-1v)
* Phuong trinh cdn bdng dm
Tuong ty nhu trong hé 1udn ludn c6 cic nhidu loan vé 4m sau
- Am tda ra tif cdc ngudn bén trong hé: Wi
- Am thdm thdu qua két cdu bao che: Wi
Téng hai thanh phan trén goi 12 4m thira
Wi=32Wia + ZWi

P& hé can biing 4m va c6 trang thdi khdng khi trong phong khong ddi T (tr, ¢r, It..) ngudi
ta phdi ludn luén cung cap cho hé modt lugng khdng khi c6 luu lugng L (kg/s) & trang thdi V
(tv, v, Iv..). Nhu vay lugng khong khi nay di 14y di tir phong mot lugng 4m bing Wy, hay néi
cdch khac ta c6 phudng trinh cAn biing nhiét nhu sau:

Wi=L.(dr - dv)
* Phuong trinh cAn bing ndng do chat doc hai (néu cé)
Ga=L.(zTr — zv), kg/s
zr va zv: Nong dd chi't doc hai ctia khong khi cho phép trong phong va thdi vao
Ga: Lugng chat doc hai tda ra va thAm thau qua k&t cAu bao che
2.1.2 Phuong trinh xdc dinh ndng sudt gié.

Tir cac phuong trinh cAn biing nhiét, Am va chit doc hai ta xdc dinh dugc phudng trinh
x4c dinh ning suit gio.
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- Ning sut gié dé thai nhiét:
Lq=Q/(r - 1v)
- Niing suat gié dé€ thii 4m:
Lw=W¢/(dr - dv)
- Ning sudt gié dé thai chi't doc hai:
L: = Gd/(z1 - zv) = Ga/zr

Thudng ddi véi mot hé phai ddm bdo 2 thong s6 nhiét va 4m khong d6i theo yéu ciu
thi€t k&, nén viéc diéu hoa phai thda man ddng thdi 2 phuong trinh cAn bing nhiét va 4m.
Hay néi cach khéc ta c6:

Q/(It — Iv) = Wd/(dr - dv)
Hay:
Qv/Wi= (It - Iv )/(dt - dv)
Hay:
Qv/Wi=Al/Ad = er

Pai lugng er goi 12 hé s& gdc tia clia qud trinh ty thay ddi trang thai clia trong phong do
nhan nhiét thira va &m thira.

Nhu vay tir ddy c6 c6 nhan xét rit quan trong 1a: D€ trang thdi cda khong khi trong
phong khong d6i thi trang thai khong khi thdi vao phong V (tv, @v, Iv..) khong thé bat ky ma
ludn ludn nim trén dudng er= QU/W: di qua diém T (tr, @r, Ir..)

2.2 Xdc dinh luong nhiét thita Q;
2.2.1 Nhiét do mdy méc tda ra Q1.
Q1 = XNa.Kw.Kae (1/m1 - 1 + K1), kW
Nd — Cong suit dit clia cac dong co trong phong, kW

Ki — hé s0 tinh todn , bing ti s§ giita cong sudt lam viéc thuc t&€ véi cong suit dit
ctia dong co.

Ka — Hé s6 khong dong thdi, hé so tinh dé€n sy 1am viéc khong dong thdi clia cdc dong
cO.

Kt — hé s6 thdi nhiét

N1 - Hiéu suét lam viéc thyc t€ clia dong co N1 = Na.Kne

na — Hiéu sudt theo catalogue ctia dong co.

Khe — Hé s6 hiéu chinh tra theo sdch

2.2.2 Nhiét téa ra tii cdc ngudn sang nhan tao Q.
Q2=Ns, kW

N — Téng cong sud't cdc deén chi€u sing, kW

2.2.3 Nhiét do nguvi toéa ra Q3.

Nhiét do ngudi téa 2 gdm 2 thanh phin:
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- Nhiét hign: Do truyén nhiét tif ngudi ra mdi trudng thdng qua ddi luu, bic xa va din
nhi€t: gn

- Nhigt @n: Do tda Am (md hoi va hdi nudc mang theo): qw

Nhiét toan phan bing tdng 2 dai lugng trén:

q=qh+Qqw
Tén tha't do ngudi tda ra bing:
Q3=n.q.0°, kW

n — T8ng s ngudi trong phong

q — Nhiét toan phin dugc xdc dinh theo bang dudi day,
Bang xdc dinh q (qn) kCal/gid.ngudi

q(gn), kCal/gid.ngudi

Nhiét do phong 15 20 25 30 35

Tinh tai 125 100 80 80 80
(100) (75) (50) (35) (10)

Lao dong nhe 135 130 125 125 125
(105) (85) (55) (35) 4)

Lao dong trung binh 180 175 170 170 170
(115) (90) (60) (35) (5)

Lao dong ndng 250 250 250 250 250
(140) (110) (80) (45) (10)

Phong dn, khédch san 175 145 125 125 125
(120) (90) (60) (45) (10)

Vil trudng 235 200 190 230 300
(135) | (100) (70) (50) (15)

2.2.4 Nhi¢t do bdn thanh phdm dua vao Q4.

Khi trong khong gian diéu hoa thudng xuyén dua cdc san phdm nao dé vao ra thi cAn phai
tinh d&€n lugng nhiét do sdn ph&m mang vao.

Q4 = Ga.cp (t1 — t2) + War, kKW
G4 — Luu lugng sin phim, kg/s
cp — Nhiét dung riéng khdi lugng clia sdn phdm, kJ/kg. K

W4 — Lugng 4m tda ra (néu c6) trong mdt don vi thdi gian, kg/s
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r — Nhiét 4n héa hoi ctia nuSc r = 2500 kl/kg
2.2.5 Nhigt tda ra tit bé mqt thiét bi nhi¢t Qs.

N&u trong khong gian diéu hoa cé thiét bi trao ddi nhiét, ching han nhu 10 sudi, thi€t bi
sdy, 6ng din hdi ... thi c6 thém tdn thit do tda nhiét tif b mit néng vao phong. Tuy nhién trén
thuc t&€ it xay ra vi khi diéu hoa thi cdc thi€t bi nay thudng phdi dirng hoat dong.

Nhiét tda ra tir bé mit trao ddi nhiét thudng dudc tinh theo cong thiic truyén nhiét binh
thudng. Ty thudc vao gid tri do dac duge ma ngudi ta tinh theo cdng thic truyén nhiét hay
tod nhiét.

- Khi biét nhiét dp vdch ta tinh theo cong thiic téa nhigt sau:
QS = (Xw.FW.(tw'tT)

Trong d6 ow 12 hé s6 tda nhiét tit bé mit néng vao khong khi trong phong va dudc tinh theo
cong thitc sau:

o = 2,5.At" + 58.6.[(Tw/100)* — (T1/100)*] / At
Khi tinh gin diing c6 thé coi ow = 10 W/m>.K
At=tw-tr
- Khi biét nhiét dp chadt Iéng chuyén dong bén trong thi tinh theo:
Qs = kw.Fuw.(tr-tr)
kw =2,5 W/m>.K
2.2.6 Nhiét do biic xa mdt troi vao phong Q.
T&n that nhiét qua k&t cAu bao che bao gdm 2 thanh phan:
- Do truyén nhiét
- Do bifc xa nhiét

Céc tdn that nay ta c6 thé tinh riéng biét hoic tinh gop lai v6i nhau. Trong trudng hgp tinh
riéng biét thi tdn that do biic xa c6 thé tinh theo cong thifc sau:

Nhiét bitc xa mit trdi vao phong bao gdm cic thanh phin sau:
- Phin ning lugng xuyén thing vao phong (qua ctfa kinh, ctra ra vao) ky hiéu 1a QK

- Mot phan khéc chi€u vao tudng. Phan nay tdch lam 2 dong: Mot phan phén xa lai
khong khi QR, mot phan dudc tudng hap thu QA. Tudng sau khi hap thu phan QA thi néng 1én
va téa mdt phian ra bén ngoai Qu, mot phan truyén vao phong Qbc.

Nhu vy tdng nhiét biic xa thuc sy truyén vio phong 1a:
Qs =Qk + Qbc
Phan QK chi tdn tai khi tudng c6 kinh hoic ctia ra vao.
* Biic xa qua cta kinh:
Qk = Isa.FK.71.72.73.74

I s,d — Cudng dd biic xa mit trdi theo mit ditng, phu thudc vao hudng dia ly, W/m? va
tinh theo bang sau:

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 36



Is, W/m? Mit ngang Mit ditng
Tri trung binh 425 87 182 144 176 134
Tri max 861 209 657 488 590 178
Gid cuc dai 12 12 8, 16 9,15 8,16 9,16
+ 11 — Hé s6 trong sudt cia kinh:
. Cta m§ khong kinh: 11 =1
. Cira kinh 1 16p =09
. Ctra kinh 2 16p 11=0,81
+ T2 - Hé s6 bam ban
. Cta m§ khong kinh tT2=1
. Ctta kinh 1 16p dat ding :12=0,8
. Ctta kinh 1 16p didt nghiéng :12=0,65
. Ctra kinh 2 16p dat ding :12=0,7
+ 13 — Hé s6 khiic xa
. Cta mG khong kinh t13=1
. Clra kinh 1 16p khung gb :13=0,61 + 0,64
. Ctra kinh 1 16p khung kim loai :13=0,75+0,79
. Cra kinh 2 16p khung gb :13=0,3+0,55

A Az < . P - N z <
+ 14 - Hé 6 tdn xa do che chan (khi ctta sd hodc ctlra ra vao cé che chin)

. M4i 6 ving
. Manh manh

. Ctra chép

:14=0,05
:14=0,25
:14=0,30

. Son trdng 1én kinh: 14 = 0,35

. Rem che ngoai

. Rém che trong

:14=0,3
:14=0,6

. Kinh khuéch tin: 4 = 0,7

* Bifc xa mit trdi qua k&€t cAu bao che (Tudng gach, mai)

Qbc = Cs.Ks.sinh.cos0.F.gs.k / an.sin (h+as)

Cs — Hiing s6 bifc xa mit trdi, Cs = 1360 W/m?
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Ks — Hé sd tinh todn:
+ Mua he :Ks =0,97
+ Mua PBong : Ks=1,0
h — G6c cao: G6c giita tia ning véi mit nim ngang
0 - Géc phuong vi: Géc giita bong tia ning Ién mot miit nao d6 v6i phuong bic.
F — Dién tich bé mit nhin biic xa (theo phuong ngang), m?
&s — Hé s0 hap thu clia két ciu bao che.
K — Hé s6 truyén nhiét tir bé mit bao che téi khong khi bén ngoai, W/m?.K
on — Hé s6 tda nhiét bén ngoai vach, W/m2 K,
. Né&u tiép xtic truc ti€p khong khi bén ngoii: an~ 20 W/m2K
. N&u ti&p xtc gidn ti€p khong khi bén ngoai: an~ 10 W/m>.K

as — Hé s0 tinh t&i do trong sudt cta khi quyén: as = 0,30 — 0,54

2.2.7 Nhiét do lot khong khi vao phong Q7.

Khi cé dp chénh dp sudt trong nha va bén ngodi thi sé cé hién tuong ro ri khong khi.
Viéc nay luén luon kem theo ton that nhigt.

Noi chung vigc tinh ton thét nhiét do ro ri thuong rét phiic tap do khé xdc dinh chinh
xdc luu lugng khong khi ro ri. Mdt khdc cdc phong cé diéu hoa thuong doi héi phdi kin.
Phan khéng khi ro ri cé thé coi la mt phdn khi tuoi cung cdp cho hé thong.

Q7=L7(IN-IT)
L7 — Luu lugng khong khsi ro ri, kg/s
IN, IT - Enthalpy ciia khong khi bén ngoai va bén trong phong, Kj/kg

2.2.8 Nhiét truyén qua két ciu bao che Qs.
Nhiét lugng truyén qua k&t cAu bao che dudc tinh theo cong thifc sau diy:
Qtt = Zki.Fi.Ati
Ki — Hé s& truyén nhiét qua bé mit thit i
Fi — Dién tich bé umat thit I

Ati — P9 chénh nhiét do tinh todan ctia bé mit I

2.2.8.1 Xdc dinh do chénh nhiét do tinh todn.

BJd chénh nhiét dd tinh todn dudc tinh cho 2 trudng hgp:

- Trudng hgp nhiét biic xa mit trdi di tinh trong thinh phin nhiét tda:
+ N&u ti€p xtic truc ti€p v6i khi tréi  : AtI=tN - (T
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+ C6 mot khdong gian dém :Atl=0,7(tN - tT)
+ C6 2 khong gian dém : Atl=0,4(tN - tT)

+ Ti€p xidc v6i khong gian c6 diéu hoa: Atl=0

- Trudng hgp tinh gdp nhiét bitc xa mit trdi véi lugng nhiét truyén:
Atl =tTg - tT
t ¢ — Goi 1a nhiét do tdng tirc 1a nhiét dd ngoai trdi c6 tinh t&i biic xa mit trdi.

tTg =tN + &s.Is / on

&s — Hé s6 hap thu clia két cdu bao che.
aN — Hé so tda nhiét bén ngoai vach, W/m2.K, an~ 20 W/m?.K

Is — Cudng do biic xa mit trdi, tra theo bang trén.

2.2.8.2 Xdc dinh hé so truyén nhiét qua tuong va tran.
Ki = I/(RN + RT + ZRi)
RN = 1/an — Nhiét tr tda nhiét bén ngoai tudng, m>.K/W
. Véch ti€p xic truc ti€p khong khi bén ngoai: RN = 0,05 m?. K/W
. Véch ti€p xic gidn ti€p khong khi bén ngoai: RN = 0,1 m* K/W
RT = 1/ar — Nhiét trd tda nhiét bén trong tudng, m* K/W
. Véch tron: RT = 0,1 m>K/W
. Véch ¢6 trang Am: RT = 0,125 m* K/W

Ri = §i/Ai — Nhiét tré dan nhiét clia tudng

2.2.8.3 Xdc dinh hé so truyén nhiét qua nén.

Viéc tinh truyén nhiét qua nén ciing dugc thuc hién theo cdng thifc truyén nhiét néu
trén. Tuy nhién hé s& truén nhiét va dién tich dudc tinh theo phuong phap dii nén:

Ngudi ta chia khong gian diéu hoa thanh cdc ddi rong 2m theo chu vi nén tir ngoai vao
trong. Theo hinh trén nén dudc chia thanh 4 dai. Dién tich v hé s§ truyén nhiét ctia cac dai
nhu sau:

- Hé so truyén nhiét:
+Dail ‘ki= 0,5W/mlK
+Daill k= 0,2 Wm2K
+D3i III: ks = 0,1 W/m2K
+DAaiIV: ks = 0,07 W/m2.K
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- Dién tich:
+ Ddi 1: F1 =2.(2a + 2b) = 4.(a+b)
+ Dai 2: F2 =2.[2 (a-4) + 2(b-8)] = 4.(a+b) — 48 = F1 - 48
+ D4ai 3: F3 =2.[2 (a-8) + 2(b-12)] = 4.(a+b) — 80 = F1 - 80
+ D4i 4: Dién tich phin con lai
Fs=(a-12). (b-12) =a.b- 12(a+b) + 144
Luuy:
+ Khi tinh dién tich Fi dién tich cdc géc dudc tinh 2 1An.

+ Khi F1 < 48 thi tinh cho 1 d&i nén.

2.3 Xdc dinh lugng dm téa ra WTéa
2.3.1 Lugng 4m do ngudi téa ra (Wh).
Lugng 4m do ngudi tda ra dugc xdc dinh theo cong thiic sau:
Wi=n.gn
n — SO ngudi trong phong.
Gn — Lugng 4m do 01 ngudi tda ra trong phong trong mdt don vi thdi gian g/gid

Gn phu thudc vao cudng d6 lao ddng va nhiét dd phong va tra theo bang dudi day:

Gn, g/gid,ngudi

Nhiét do phong 15 20 25 30 35

Tinh tai 40 40 50 75 115
Lao dong nhe 55 75 115 150 200
Lao dong trung binh 110 140 185 230 280
Lao dong ndng 185 240 295 355 415
Phong dn, khdch san 90 90 171 165 250
Vi trudng 160 160 200 305 465

2.3.2 Luong dm bay hoi tit ban thanh phdm (W)

Khi dua cdc sdn phdm w6t vao phong thi cé mot lugng hoi nude boc vao phong. Ngudgc lai
néu dua san pham kho thi né sé& hit mot lugng Am.
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W2 = Ga.(y1% - y2%)/100 kg/s
Y1, y2 — Lan lugt 13 thdy phan cta sdn phaAm khi dua vao va ra.

G2 — Luu lugng cdia san pham, kg/s

2.3.3 Luong d&m do bay hoi doan nhiét ti san dm (W3)

Khi san bi uét thi mét luong hoi dm tic dé c6 thé boc hoi vao khong khi lam tang do dm cia
né. Luong hoi dm dugc tinh nhu sau:

W3 =0,006.Fs.(tT — tu) kg/s
Fs - Dién tich san bi uot, m*

Tu — Nhigt do nhiét k& uét iing véi trang thdi trong phong.

2.3.4 Luong 4m do hdi nudc néng mang vao (W)

Khi trong phong c6 10 1i hoi néng, vi du nhu hdi tir cdc ndi na, ... thi cAn phdi tinh thém
lugng hoi 4m thoat ra tlf cic khu vic nay.

Wi = Gh

Nhu viy tdng 4m thira trong phong biing téng clia cac thanh phan trén
WT =W+ W2+ W3+ Wy

3k

skoskokoskok

Chuiong 3: CAC PHUONG PHAP VA THIET BI XU LY KHONG KHI.

Viéc xtt Iy khong khi bao gdm cdc nhiém vu cd ban sau:
- Xt ly nhiét: Lam lanh hodc gia nhiét.
- X Iy 4m: Lam 4m hodc 1am kho
- X1 1y chat doc hai: Bui, cdc chit doc: Loc bui hodc 1am gidm ndng dd cac chat doc

- Gidm 4m truyén theo khong khi vao phong
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Trong c4dc nhiém vu trén 2 nhiém vu diu déng vai trd quan trong. Vi vdy trong chuong nay
ta s& di sdu vao cdc thi€t bi chinh d€ gidi quy&t cac nhiém vu trén, con cic thi€t bi loc bui va
tiéu Am ta s& xét trong cdc chuong cudi.

3.1 Céc qud trinh x{ 1y nhiét 4m trén db thi I-d:

Bay gid ta xét xem trén dd thi I-d c¢6 thé ¢ cdc qua trinh xt 1y khong khi nhu thé nio,
dic di€m va tén goi clia cdc qud trinh dé.

Trén db thi I-d diém A 13 trang thdi khong khi ban ddu. Cdc diém 1,2,3,4,5,6,7,8,9
1a trang thdi cudi qua trinh xit 1y. Bay gid ta hdy xét tinh chat tirng qud trinh mot.

- Qud trinh A;: Ta c6 Ad=di — dA <0, Al < 0: PAy la qu4 trinh Gidm 4m, gidm nhiét
(Lam lanh, lam kho). Qud trinh nay dudc thuc hién & dan trao d6i nhiét ki€u bé mit hoic &
thi€t bi budng phun c6 nhiét d6 thap hon nhiét 6 dong suong clia trang thdi A.

- Qud trinh Az: Ta c6 Ad =0, Al < 0: Lam lanh ding dung 4m. Qua trinh nay dudc thuc
hién & dan trao ddi nhiét ki€u bé mit hoic & thi€t bi budng phun cé nhiét dd thap.

- Qua trinh A3: Ad > 0, Al < 0: Gidm nhiét, ting 4m: Chi thuc hién & thi€t bi budng
phun.

- Qua trinh A4: Ad > 0, Al = 0: Ting 4m doan nhiét

- Quad trinh A5: Ad > 0, Al >0, At < 0: Tédng Am, ting nhiét, nhiét d6 gidm
- Qua trinh A6: Ad > 0, Al > 0, At = 0: Ting 4m, ting nhiét, ddng nhiét.

- Qud trinh A7: Ad > 0, Al > 0, At > 0: Tédng Am, tdng nhi€t, nhiét do ting.

- Qua trinh A8: Ad = 0, AI > 0, At > 0: Tiang nhiét ddng dung 4m. Qua trinh nay c6 thé
thuc hién & thi€t bi si'y bé mit

- Qua trinh A9: Ad < 0, Al > 0, At > 0: Ting nhiét gidm am.
Trong d6 ta can luu y

+ Cdc qud trinh tir A1 — A7 thyc hién & thi€t bi trao ddi nhiét ki€u hdn hgp
(gitra nudc va khdng khi)

+ Qud trinh A1, A2 thyc hién & thiét bi trao ddi nhiét bé mit nhiét do thap.
+ Qud trinh A8 thyc hién & thi€t bi trao d8i nhiét bé mit nhiét do cao.

+ Qud trinh A9: Thuc hién trong diéu kién dic biét khi diing héa cha't hit &m

3.2 Lam lanh khéng khi.
3.2.1 Biing dan dng c6 canh.

Trong ky thuit diéu hoa khong khi ngudi ta st dung phd bién céc thi€t bi trao d6i nhiét
ki€u bé mit d€ 1am lanh khong khi.
V& c4u tao: Phé bi€n nhat 12 dan trao d6i nhiét ki€u 6ng ddong cdinh nhom. Khong khi
chuyén dong bén ngoai dan trao d6i nhiét. Bén trong c6 thé 1a nudc (chat tai lanh) hoic chinh
mdi chit lanh bay hdi.
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Khong khi khi chuyén dong qua dan mdt mit duge 1am lanh mit khdc mot phan hoi nu6e
c6 thé ngung tu trén bé mit TDN va chiy xudng mang hitrng. Vi thé trén dd thi I-d qud trinh
bi€n ddi trang thdi ctia khong khi sé theo qud trinh Al hay 13 qud trinh 1am lanh lam kho.

Khi nhiét @6 bé mit cao hon nhiét dd dong suong thi qua trinh sé& theo A2: Lam lanh ding
dung 4m.

3.2.2 Bang nuéc phun da xit ly.

Ngudi ta c6 thé 1am lanh khong khi thong qua thiét bi trao d6i nhiét ki€u hdn hgp,
trong d6 ngudi ta cho phun nu6c lanh di xit 1y ti€p xtic tryc ti€p vdi khong khi d€ 1am lanh.
Thiét bi nay con dudc goi 1a thi€t bi budng phun.

Khong khi khi qua budng phun nhiét dd gidm con dung 4m c6 thé ting, khong d6i
hodc gidm tiy thudc vao nhiét d6 cia nudc phun. Khi nhiét @6 nudc phun nhé hoi nude trong
khong khi s& ngung tu trén bé mit cdc giot nu6c va lam gidm dung 4m.

3.2.3 Bang mdy nén — gian khi.

DPé€ 1am lanh khong khi trén cdc mdy bay ngudi ta st dung phuong phap nén va giin nd khong
khi @€ dat dugc khong khi c6 nhiét do thap.

Trong thi€t bi nay ngudi ta ti€n hanh nén va 1lam mat trung gian 2 1an trudc khi dua vao
mdy gidin n§ d€ ha nhiét do.

3.2.4 Biang nuéc phun tu nhién.

Ngudi ta c6 thé thuc hién gidm nhiét d6 ctia khong khi bing cach cho bay hdi nuéc vao
khong khi.

Khi cho bay hdi nu6c tu nhién vao khong khi thi véi mot nhiét dd di nhé ban dau nao
d6 trang thdi ctia n6 c6 thé thay ddi theo qud trinh A4 hoidc As.

Nhu vay nhiét d6 ctia khong khi s& gidm va sé& gidm dang ké khi do 4m ciia né nhd

3.2 Gia nhiét khong khi.

3.2.1 Bang dan éng cé cdnh.

Trong k¥ thuat diéu hoa khong khi ngudi ta c6 thé thuc hién bing thi€t bi trao ddi
nhiét bé mit. Vi du cdc 10 sudi trong nha & cdc nudc chdu Au hoidc cdc dan trao ddi nhiét sit
dung nudc néng cdc 10 hai § cac khach san

Trong thi€t bi nay thudng nudc néng chuyén dong bén trong dian 6ng va khong khsi
chuyén dong d6i luu tw nhién hay cudng bitc bén ngoai dan dng.

Trong cdc mdy lanh 2 chiéu vé miia Pong chay ch& d9 sudi thi dan lanh sé& trd thanh
dan néng va sy néng khong khi trong phong. P&i vdi thiét bi nay mdi chat lanh chuyén dong
bén trong dan dng va khong khi chuyénddng ngang qua chiim dng.

Trén db thi I-d trang thdi khong khi sé& bi€n ddi theo qué trinh A8: Ting nhiét ddng
dung 4m.

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 43




3.2.1 Bdng thanh dién tré.

Ngudi ta c6 thé thuc hién viéc siy khong khi biing cac dién trd thay cho céc thiét bi trao
ddi nhiét bé mit. Thudng cdc ddy dién trd dugc bo tri trén cdc dan lanh cia mdy diéu hoa. Vé
mila Pong may dirng chay lanh, chi c¢6 quat va diy dién tr§ lam viéc. Khong khi sau khi
chuyén dong qua day dién trd sé dugc sudi 4m theo qua trinh ting nhiét ddng dung Am.

Viéc st dung ddy dién tr§ c6 vu di€m 14 gon nhe tuy nhién xét vé géc dd an toan va
kinh t€ thi hiéu qué thap.

3.3 Tdang dm cho khéng khi.
3.3.1 Bang thiét bi buéng phun.

Trong cong nghiép nhiéu trudng hop ddi hdi phai ting 4m cho khong khi d€ dang tng
yéu cAu cong nghé clia qua trinh sdn xuit. PE ting 4m trong cong nghiép thudng ngudi ta si
dung budng phun vi luu lugng doi héi 16n.

Khi phun khong hoi nu6c vao trong khong khi, n€u nhiét do khong khi dd 16n thi mot
lugng hoi 4m sé& bay hoi vao trong khong khi va khong khi s& thay d6i trang thdi theo qu4 trinh
A4 hoic AS. Pic di€ém cd ban clia qud trinh nay la:

- Lugng hoi 4m bay hdi vao khong khi rat it so véi lugng nudc phun.

- Sy thay ddi trang thdi cia khong khi phu thudc vao nhiét dd nude phun.

3.3.2 Bang thiét bi phun dm bé sung.

Khi yéu ciu vé luu lugng khong khi xit Iy khong 16n: Trong sinh hoat hodc cdc cd s§ cong
sudt bé ngudi ta c6 thé sit dung cac thi€t bi sau:

- Hop hoi: Hop hoi dung dién tr§ d€ dung nudc cho bay hoi khuyéc tin vao khong khi.
Trang thdi cda khong khi sé& thay ddi theo qué trinh ding nhiét € = ro

- Dung voi phun hoidc dia quay: Nguyén tic chung 12 1am toi nuGc thanh cdc hat min
va khuy&ch tdn vao khong khi. Trang thdi cia khong khi sé& thay d6i theo qud trinh doan nhiét
e=0.

- Phun 4m biing thi€t bi khi nén: Diing khi nén hiit nuc va xé tdi thanh cdc hat nhd va
cho khuyé&ch tdn vao khdng khi.

3.4 Giam &m cho khong khi.
3.4.1 Bang dan lanh.
Ta c6 thé thyc hién viéc gidm &m cho khong khi biing cdch cho khdng khi chuyén
dong qua thi€t bi trao d6i nhiét kiéu bé mit.
Khi nhiét do ctia bé mit thAp hon nhiét do diém suong cua khong khi thi mot lugng hoi Am
s& ngung tu lai trén b& mit TPN va do d6 dung 4m clia né gidm.
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Thudng nhu ciu gidm 4m it c6 nhu cAu trén thyc t&, qua trinh nay thudng dudc dién ra
keém theo qud trinh l1am lanh.

3.4.2 Bang thiét bi buong phun.

Trong cong nghiép ta c6 thé thyc hién viéc gidm 4m bing thi€t bi budng phun. Khi phun
nudc lanh c6 nhiét dd nhd hon nhiét dd diém suong ctia khong khi thi mot phan hoi 4m trong
khong khi s& ngung tu lai trén bé mit cia cic giot nudc. Do d6 dung 4m ciia nudc gidm.

3.4.3 Bang mdy hiit dm.

Ngudi ta c6 thé thuc hién viéc gidm &m trong mot khong gian bing may hit im. May
hiit &m thuc cha't a2 mot may lanh nhung cic thi€t bi dudc bo tri khac di. Trong thi€t bi nay
khong khi dudc thdi qua dan lanh, & diy mdt phan hdi nudc sé ngung tu trén dan lanh. Sau dé
khong khi dugc dwa qua dan néng va sdy néng dén mot nhiét do nhat dinh. Nhu vay qua thiét
bi hiit &@m nhiét d6 khong khi c6 thé khong d6i nhung do 4m va dung 4m gidm.

3.4.4 Bang héa chat.

Trong mdt s§ trudng hdp nhat dinh ngudi ta c6 thé st dung cac héa chat nhu: Silicagen, voi
song, Zeolit d€ gidm 4m cho khong khi. Nhung phudng phap niy rat han ché vi cic chit dé
nhanh chéng bdo hoa va thudng tda nhiét va dnh hudng nhat dinh d€n khong gian diéu hoa.

&
keksk

sk sk ook skoskok sk

Chuong 4: THANH LAP VA TINH TOAN CAC SO PO PHKK.

Thanh 14p sd @6 diéu hoa khong khi 12 xdc dinh cdc qua trinh thay ddi trang thdi cda
khong khi trén dd thi I-d nhim muc dich xdc dinh cdc khau cin xi Iy va ning suit cia né
dé dat dudc trang thai khong khi cin thiét trudc khi cho théi vao phong.

S d6 diéu hoa khong khi dudc thanh 1ap trén cd s3:
- Piéu kién khi hau dia phuong ndi lip dit cong trinh:tN va @n.
- Yéu ciu cong nghé:tT va ¢r.
- C4c k&t qua tinh can biing nhiét: QT, WT,
- Thda min diéu kién vé sinh:

* Nhiét do khong khi trudc khi thdi vao phong khdng duge qud thap so véi
nhiét d6 trong phong nhiim tranh giy cdm lanh cho ngudi st dung, cu thé nhu sau:

+tV=tT-7 D&i véi hé thong PHKK kiéu thdi tir dugi 1én
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+tV=tT-10 D&i vdi hé thong PHKK kiéu thdi tir trén xudng

Néu diéu kién vé sinh khong thda man thi phdi ti€n hanh siy néng khong khi tdi nhiét do
tV =tT — (7 +10) rdi cho thdi vio phong.

* Lugng khi tuoi cdp vao phong phdi dim bdo dii cho nguoi trong phong.

+ Néu nguoi lam vigc lau dai trong phong thi yéu cdu moi nguoi trong 1 gio' cdn cung
cdp 30-35 kg/gio. Nhu vy néu cé n nguoi thi:

LN = (30 +35)n
+ Néu nguoi lam vigc ngdn han (vai gio) trong phong thi yéu cau moi nguoi trong 1
gio cdn cung cdp 18 kg/gio. Nhu v@y néu cé n nguoi thi:
LN =18.n
Tuy nhién luu luong gié bo sung khong duoc nhé hon 10%.tong lugng gié cung cép cho
phong.

Trong cdc tai liéu Anh - My lugng khong khi tuoi cdn cung cdp dugc tinh bing sé lin thay
doi khong khi trong 1 gio.

4.1 So do thdng
(1.5 tiét)

Sd @6 thing 1a so dd khong c6 hdi gi6 trd lai thi€t bi xit Iy khong khi sau khi di thdi
vao phong.

So db thing dugc trinh bay trén hinh
* So dd nguyén ly:
* Nguyén Iy 1am viéc: Khong khi bén ngoai trdi ¢ trang thdi N(tN,n) qua cira 1dy gi c6 loc
bui (1), dugc dua vao budng xt 1y nhiét 4m (2), tai ddy khong khi dugc bi€n ddi theo chuong
trinh dinh sin d&€n mot trang thdi O nh4't dinh ndo d6 va dudc quat (3) van chuyén theo dudng
ong gi6 (4) vao phong (6). Khong khi tai miéng thdi (5) ¢6 trang thai V sau khi vio phong
nhin nhiét thira va 4m thira va tu thay ddi dén trang thai T(tT, ¢r). Sau d6 khong khi dugc thai
ra bén ngoai qua cdc ctra thai (7).

Sd d6 thing dugc sit dung trong cdc trudng hop sau:

+ Khi kénh gi6 hdi qud 16n viéc thuc hién hoi gié qua tdn kém va c6 thé do khong thuc
hién dudc do khong gian khong cho phép.
+ Khi trong khong gian di€u hoa c6 sinh ra nhiéu chat ddc hai, viéc hdi gié khong cé
1gi.

Bay gid ta thanh 1ap s @6 PHKK trén d thi I-d cho hé thdng nay véi diéu kién mua
he.

Miia hé nudc ta nhiét @6 va dd6 4m bén ngoai phong thudng cao hon nhiét dd va d6 4m
trong phong. Vi th€ diém N thudng nim bén trén phai cia diém T.

* Xdc dinh cdc cdc diém niit: NN, o), TtT, @r), O, V
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- Céc diém nidt N(tN, on), T(tT, ¢r) dudc xdc theo cdc thong sd ban dau.

- Qud trinh VT 12 qué trinh khong khi tu thay d6i trang thai khi nhan nhiét thira va 4m
thira nén c6 hé s6 géc tia € = er = QT/WT

- Do c6 ton that nhiét doc dudng dng nén trang thai khong khi thdi vao V thudng cé
nhiét do cao hon trang thdi cudi qua trinh x{ ly khong khi ¢& 0,5°C va trén dudng dng khong
c6 trao d8i Am nén dung 4m khong ddi. Qua trinh OV do t&n that nhiét trén dudng dng 1a
dudng thing ding. Thudng ngudi ta chon diém O cudi qué trinh xtt 1y khong khi c6 dd 4m ¢o =
0,9 - 0,95.

Trong cdc tinh todn thudng coi O=V. Trang thai thdi vaio V=0 phdi ddm bio diéu kién vé
sinh 13 nhiét d6 khong dugc qué thdp so vdi nhiét do trong phong d€ tranh gay cdm lanh cho
ngudi st dung.

Tir cac phan tich trén trinh ty x4c dinh cdc diém nit nhu sau:
- X4c dinh cac diém N(tN, on), T(T, @r)

- X4c dinh di€ém O: Giao diém cda dudng er = QT/WT vé6i go = 0,9 — 0,95. Ki€m tra
nhiét do di€m O c6 thda mian diéu kién vé sinh khong: N&u théa man thi 18y diém V=0. Qui
trinh VT 14 qud trinh khong khi ty thay di trang thdi & trong phong. NO 1a qud trinh x& 1y
khong khi.

Né&u nhiét @6 di€m O khong phii hdp diéu kién vé sinh thi ngudi ta ti€n hanh siy
khong khi cudi qué trinh xit 1y O tdi nhiét dd thap nha't théa min diéu kién vé sinh tifc 1 t=tT
- (7+10). Nhu vay diém V trong trudng hgp nay 1a giao diém cia er = QT/WT qua diém T véi
dudng t = =tT — (7 +10). Pi€m O mdi khi d6 sé& 1a giao di€m clia dudng @o = 0,9 — 0,95 vdi
dudng thing ding qua V.

Nhu v@y dé thuc hién so do théi thdng cdn co cdc thiét bi: Quat gio, Thiét bi xit 1y,
Thiét bi sd@y cdp 2 va hé thong kénh thoi gié.
* Xdc dinh ndng sudt cdc thiét bi
- Ndng sudt gié théi vao phong:
L = QT/IT- IV) = WT/(dT- dV), kgls
- Ndng sudt lanh cua thiét bi xit ly:
Qo = L.(IN - 10) = QT. (IN - 10)/ IT - IV), kW
- Néng sudt lam kho ciia thiét bi xii ly:
W = L.(dN = dO) = WT. (dN — dO) /(dT - dV), kg/s
- Cong sudt nhiét ciia thiét bi sdy cap II (néu cé):
OSII = L.(IV - 10) = QT. (IV - 10)/ IT - IV), kW
* Nhan xét:
- So do thdng c6 wu diém la don gidn, gon nhe dé ldp dit.

- Khong tdn dung nhi¢t thita ctia khong khi thdi nén hi¢u qua vé mdt nhiét thap.
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- Thuong duoc sit dung trong cdc hé thong noi c6 phdt sinh cdc chdt djc, hoi hodc
duong 6ng qud xa, cong kénh khong kinh t& hodc khéng thé ldp ddt.

4.2 So dd tuan hoan khong khi mot cAp (Muia he)
(1.5 tiét)

P& tan dung nhiét thai clia khong khi ngudi ta st dung so dd 1 cap.

Sd @6 thing dugc trinh bay trén hinh

* Sg d6 nguyén 1y:

* Nguyén 1y lam viéc: Khong khi bén ngoai trdi c6 trang thai N(tN,pn, LN) qua ctra
14y gi6 c6 loc bui (1), dugc dua vio budng hoda tron (2) dé hoa tron véi khong khi hdi c6 trang
thai T(tT,pr, LT). H6n hdp hoa tron c6 trang thai C sé& dugc dua dén thiét bi xtt 1y (3), tai day
né dugc xit 1y theo chuong trinh dinh sin d&€n mot trang thdi O va dugc quat (4) vin chuyén
theo kénh gi6 (5) vao gian may (6). Khong khi sau khi ra khéi miéng thdi (7) c6 trang thai V
vao phong nhan nhiét thira va 4m thira va ty thay d6i trang thdi d&€n T(tT, @r). Sau d6 khong
khi dudc quat hdi gi6é hit v& qua cdc miéng hiit (8) theo kénh (9) va dugc loc nhd thiét bi loc
(10). Mot phan gi6 hodi dudc thdi ra bén ngoai, mot phan dugce dua vé hoa tron véi khi tuoi va
ti€p tuc qud trinh.

* Xdc dinh cdc diém niit trén I-d cho so dé mua he: N, T, C, O,V
- Céc diém nit N(tN, ¢n), T(tT, ¢r) dudc xdc theo cic thong s6 tinh todn.
- Piém hoa tron C: C6 thé xdc dinh khi cho ti 1& hoa tron
Ta c6
TC/CN = LN/LT

- Qud trinh VT 12 qud trinh khdng khi ty thay ddi trang thdi khi nhan nhiét thira va &m
thir nén c6 hé s6 goc tia er = QT/WT

- Trang thdi O ciling dugc chon nim trén dudng @o = 0,9 — 0,95 con nhiét do thudng
thap hon di€m V khodng 0,5°C do ton thit nhiét trén dudng dng.  Trong céc tinh todn thudng
coi O=V

+ Ké dudng er = QT/WT qua diém T cit go = 0,9 — 0,95 tai O. Kiém tra nhiét do di€m
O c6 thda man diéu kién vé sinh khong: N&u thda min thi 14y di€ém V=0. Qu4 trinh VT la qué
trinh khong khi tu thay ddi trang thdi & trong phong. CO 1a qud trinh xif 1y khong khi.

+ Né&u nhiét do di€ém O khong phui hdp diéu kién vé sinh thi di€m V 1a giao diém clia
er = QT/WT tai T vdi dudng t = = tT — (7 +10). Piém O mdi khi d6 s& 1a giao di€m ctia dudng
®o = 0,9 — 0,95 v4i dudng thang ding qua V.

DPé thuc hién so do diéu hoa khong khi mot cap ta phdi cé cdc thiét bi chinh sau ddy:
Quat gié, Thiét bi xit Iy, Thiét bi sdy, hé théng kénh hoi gié va quat hoi

* Xdc dinh ndng sudt cdc thiét bi

- Ndng sudt gio:
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L =QT/IT-1V)=WT/dT-dV), kg/s
- Luong khong khi b6 sung LN dugc xdc dinh theo dié¢u ki¢n vé sinh nhu sau:

+ Néu nguoi lam viéc ldu dai trong phong thi yéu cdu mdi nguoi trong 1 gio' cdn cung
cdp 30-35 kg/gio. Nhu v@y néu cé n nguovi thi:

LN = (30 = 35)n

+ Néu nguoi lam viéc ngdn han (vai gio) trong phong thi yéu cdu moi nguoi trong 1
gio cdn cung cdp 18 kg/gio. Nhu vdy néu c6 n nguoi thi:

LN =18.n

Tuy nhién luu lugng gié bo sung khong duoc nhé hon 10%.L. Vi thé khi LN tinh theo cdc
cong thiic trén ma nhé hon 10% thi ldy LN = 0,1.L

- Luong lugng gié hoi:
LT=L-LN
- Cong sudt lanh ciia thiét bi xi ly:
Qo = L.(IC - 10), kW
- Ndng sudt lam khé ciia thiét bi xii ly:
W=L.(dC - dO), kg/s
- Cong sudt nhiét ctia thiét bi sdy cdp II (néu cé)
OSII = L.(IV - 10), kW
* Nhdn xét:

- Do c6 tin dung nhiét ctia gi6é hdi nén ning sut lanh va ning sui't lam khd gidm so
v6i s0 db thing.

- SJ @6 bit budc phai c6 hé thdng hodi gié nén chi phi ting.

- Khi nhiét @ thdi vao c6 thé khong théa min diéu kién vé sinh va do d6 vin cin
thi&t bi sa'y, khong kinh t€.

4.3 So do tudn hoan khéng khi hai cdp
(1 tiét)

Dé khdc phuc nhuoc diém ciia so do 1 cdp do phdi cé thiét bi sdy cdp 2 khi trang thdi V
khoéng théa man diéu kién vé sinh, nguoi ta sit dung so do 2 cdp co thé diéu chinh nhigt dp
khong khi théi vao phong ma khong cdn cé thiét bi sdy.

1. SO dd diéu chinh nhiét do thdi vao

* S0 dd nguyén 1y:

* Nguyén 1y lam viéc: Khong khi bén ngoai trdi c6 trang thai N(tN,en, LN) qua clra
14y gi6 c6 loc bui (1) vio budng (2) hoa tron véi khong khi hdi ¢ trang thai T(tT,or, LT1) dé
dat mot trang thdi C1 nao d6. Hon hdp hoa tron Ci sé dude dua dén thi€t bi xir 1y (3) va dude
xtt Iy dén trang thdi O. Sau d6 d&n (4) hda tron véi khong khi hdi ¢6 trang thai T(T,@r, LT2)
dé dat trang thai C2 va dudc quat (5) van chuyén theo dudng 6ng gi6é (6) viao phong (7).
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Khong khi sau khi ra khdi miéng thdi (8) ¢6 trang thai C2 vao phong nhin nhiét thira va 4m
thira va tu thay d6i trang thdi d€n T(tT, @r) va ti€p tuc dudc quat hoi lai.

* X4c dinh cdc di€m nit
- C4c diém nut N(tN, on), T(tT, @r) dudc xdc theo cdc thong sd tinh todn.

- Pi€m hoa tron Ca2: Chon nhiét dd tCz = tT — (7+10). Nhu vay diém C2 12 giao di€m
ctia dudng er = QT/WT véi tCz = tT — (7+10).

- Piém O nim trén dudng @o = 0,9 — 0,95 va dudng kéo dai TCa.
- Pi€m C1 dudc x4c dinh theo ti s& hoa tron: LN/LTi = TC1/CiN

Dé thuc hién so do diéu hoa khong khi mét cép ta phdi co cdc thiét bi chinh sau ddy:
Quat gio, Thiét bi xit Iy, hé thong kénh hoi gié va quat hoi.

* Xdc dinh ndng sudt cdc thiét bi
- Luu lugng gio:
L = QT/IT- Icz) = WT/(dT- des), kg/s

- Luong khong khi b6 sung LN dugc xdc dinh theo dié¢u kién vé sinh nhu sau:
LN = 35.n/3600, kg/s

- Luu lugng gio LT> xdc dinh theo phuong phdp hinh hoc dva vao qud trinh hoa tron &
thiét bi hoa tron (4):

(LN + LT:)/LT> = (L-LT;) / LT, = TC>/C>0
- Luu lugng gio LT
LT;=L-LN-LT;
- Ndng sudt lanh cua thiét bi xii ly:
Q0 = (L-LT;).(IC; - 10), kW
- Ndng sudt lam kho cua thiét bi xit ly:
W = (L-LT>).(dC; - dO), kg/s
* Nhan xét:
S0 do tudn hoan 2 cdp cé diéu chinh nhiét dp théi vao cé wu diém:
- Nhiét dj thoi vao cé thé diéu chinh dé théa man diéu kién vé sinh do doé
khong cdn thiét bi sdy cdp I1.
- Ndng sudt lanh va ndng sudt lam khoé yéu cdu ciia thiét bi xi ly giam
+ Cong sudt lanh giam mot liong LT>.(IC; — 10)
+ Luu lugng gio giam mdt lupng LT>.(dC; - dO)
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- Phdi c6 thém budng hoa tron thit 2 va hé thong trich gié dén budnghoa tron nay.

2. S6 db didu chinh nhidt d6 §m
* S0 dd nguyén 1y:

Nguyén 1y lam viéc nhu sau: Khong khi bén ngoai trdi ¢6 trang thdi N(tN,pn,LN) qua
ctra 14y gi6 c6 loc bui (1), vao budng (2) hoa tron véi khdng khi hdi c6 trang thai T(tT,er,LT)
dé dat mot trang thdi Ci nio d6. H6n hdp hoa tron Ci dugc chia lam 2 dong, mot dong LT,
dua dén thi€t bi xtt 1y (3) va dugc xit 1y dén mot trang thdi Q sau d6 duwa dé€n (4) hoa tron véi
dong thit 2 LT2va dat trang thai Cz. Trang thai Cz ctia khong khi thdi vao trong trudng hgp
nay niim bén phai trang thai O nén trang thai khong khi trong phong sé& c¢6 do 4m ¢ cao hon
va ¢6 kha ning diéu chinh dugc thdong qua diéu chinh ty 1& LTi/LT>2

* Xdc dinh ndng sudt cdc thiét bi
- Ndng sudt gié:
L=LT+IN=LT;+LT;
TC./Ciyv=LN/LT
0C,/C>Cy = LT»/LT;
L =0T/IT- Icz) = WT/(dT- dc:), kg/s

- Ndng sudt lanh ciia thiét bi xit ly:
Qo = (L-LT»).(IC; - 10), kW
- Néng sudt lam kho ciia thiét bi xii ly:
W = (L-LT>).(dC: - dO), kg/s
* Nhan xét:
So do tudn hoan 2 cdp cé diéu chinh nhiét dp théi vao cé wu diém:
- Nhiét d théi vao cé thé diéu chinh dé théa mén diéu ki¢n vé sinh do dé
khong cdn thiét bi sdy cdp II.
- Ndng sudt lanh va ndng sudt lam khé yéu cdu cia thiét bi xit ly giam

- D§ dm ciia khong khi trudc khi théi vao phong cé thé diéu chinh duoc.

4.4 SO @6 c6 phun 4m bd sung
(1tiét)

Sd @ nay dudc stt dung nhim tiét kiém ning lugng trong trudng hop cin ting 46 Am
clia khong khi trong phong nhung van ti€t kiém ning lugng.

D& dat trang th4i khong khi trong phong 13 T(tT,@r) ta c6 thé thuc hién bing 2 cdch:

* Cdch 1: Xt ly khong khi d€n trang thdi O nhi't dinh nio d6 va thdi vao phong cho tu
thay ddi trang thdi d&€n T(tT,pr) theo qua trinh OT (er = QT/WT)
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Theo cdch nay ta c6:
- Niing sult gié:
Li = QT/IT- 10), kg/s
- Néng sudt lanh:

Qo1 =L1.(IC-10) =Q0T(IC-10)/IT-10), kW

* Cdch 2: Xt 1y khong khi d&n trang thdi O' vé6i tO' < tO. Sau d6 thdi khong khi vao
phong cho khong khi tu thay d6i trang thdi theo qud trinh et d&€n T', sau d6 phun 4m b3 sung
dé khong khi thay d6i trang thai dén T.

- Niing suét gi6:
L;=QT/IT - 10) =QT/(IT-10) < Ly, kg/s
- Ndng sudt lanh:
Q02 = L>.(IC - 10) = QT(IC - 10) / (IT - 10"), kW
Do IO < 10 nén dé dang suy ra Qo2 < Qo

* Nhdn xét:

- Viéc phun 4m b& sung c6 thé 4p dung cho bt cif sd @4 nao va dem lai hiéu qua nhiét
cao hon. Ning suit gi6 va lanh déu gidm.

- Tuy nhién phai c6 bd tri thém thi€t bi phun 4m bd sung trong phong nén phai cé chi
phi b6 sung. Thuc t& n6 chi c6 thé 4p dung cho cdc phong nhd va c6 yéu ciu dic biét vé do

ooy,

m.

Chuong 6: TRAO POI NHIET AM GIUA KHONG KHI VOI NUGC
VA THIET BI BUONG PHUN.

6.1 Su thay doi trang thdi ciia nudc va khong khi khi trao doi nhiét dm
Khi nghién cttu qué trinh trao d8i nhiét 4m clia khong khi ngudi ta gia thi€t nhu sau:
- Su ti€p xtc giita nudc va khong khi 1a 1y twdng, thdi gian ti€p xidc bing vo cung.
- Khong c6 ton tha't nhiét vi 4m ra bén ngoai hé trong qud trinh trao ddi.

- Kich thudc hat nuSc di nhé dé nhiét do ddng déu

a) Truong hop nudc va khong khi chuyén dpng ciing chiéu
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Xét trudng hop trao d6i nhiét 4m giita nudc c6 nhiét @6 ban diu 1a tni, khong khi c6
trang thdi A(tA, @a). Cudi qu trinh trao ddi nudc va khdng khi c6 ciing nhiét do tnz, @ 4m
clia khong khi cudi qué trinh dat @ =100% (trang thai B)

Ta chia quiang dudng di clia hdn hdp trong budng phun thanh n doan: 1,2, ... n.

Trong qud trinh trao d6i nu6c ting nhiét dd tir tn; tdi tn2, khong khi thay ddi trang th4i
tir trang thdi ban dau A(tA, ¢a) ndo d6 t6i trang thdi B(t=tn2 vd =100%). Vi nhu gid thi&t §
trén qud trinh trao ddi l1a 1y va thdi gian vd cling nén trang thdi khong khi khi ra budng phun
c6 nhiét dd bing nhiét d6 nuéc va d6 4m ¢ = 100%.

Xét hén hop khi tai viing 1: Khong khi tai viing bién sit cdc giot nu6c do trao d6i nhiét
4m v4&i nu6c nén nhiét dd bing nhiét d6 nudc t = tnv va dd 4m ¢=100% (trang thdi Bo). C4c
giot & xa van gii trang thai A. Nhu vy ra khdi viing thi nhat khong khi c6 trang thdi Ai 1a
hdn hop cla 2 khdi khi c6 trang thai A va Bo. Nhiét dd nudc ting 1én dén tn;.

Tuong tu nhur vay khi ra khdi viing 2 s& ¢6 trang thdi Az 1a hdn hgp ciia 2 khdi khi ¢6
trang thdi A1 va Bi (t=tn1 va ¢ = 100%)

Ct ti€p tuc nhu vay cho t6i cudi thi€t bi toan bo dong khong khi sé dat trang thai B

N&i cdc di€m A, Ay, Az, As, .... An, B ta dugc dudc cong bidu dién qua trinh thay ddi
trang thai cia khong khi khi trao d8i nhiét &m v6i nudc. Khi n ting thi qud trinh cang chinh
xdc.

Ngudi ta nhan thdy qué trinh thay d6i trang thdi clia khong khi cling xiy ra tuong tu
khi né trao d6i nhiét Am vdi thi€t bi trao d6i nhiét.

Nhu vay qud trinh thay d8i trang thai ctia khong khi xét vé 1y thuyét 13 mot dudng
cong.

Tuy nhién trén thyc t€ do d6 chénh nhiét do giita nuéc va khdng khi khong qud 16n va
ngudi ta chi chi trong d€n trang th4i cudi nén thudng bi€u dién qu4 trinh thay d6i trang théi
theo duding thing. Mit khdc do trao ddi nhiét im khong dat 1y tudng, thdi gian 1a hitu han nén
dd 4m ciia trang thdi cudi chi dat tdi 90 - 95%, tiic 12 khong khi chi t6i di€m O nao d6 ma
khong dat t6i B.

b) Truong hop nuéc va khong khi chuyén dong ngugc chiéu

Trudng hop khong khi chuyén dong ngugc chiéu so v6i nudc ciing tuong ty nhu trén
nhung dudng cong qua trinh thay ddi trang thdi ciia khong khi c6 dang 16i sang phia phai.

6.2 Cdc yéu t6’ dnh hudng téi hié¢u qud trao doi nhigt &m.
* He 56 hi¢u qud trao doi nhiét dm.

Trén thuc t€ trang thdi khong khi cudi qud trinh trao d8i nhiét 4m v&i nuéc phun khong
thé dat trang thdi ¢ = 100%, ma chi dat mot trang thai O v6i ¢ = 0,9 + 0,95 ma thoi. P& dic
trung cho hiéu qué cda qud trinh trao ddi nhiét 4m gitta nuSc va khong khi trong budng phun
ngudi ta dwa ra mot dai ludng goi 1a hé s6 higu qud trao doi nhiét dm, Ky hiéu 13 E.
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- H¢ 56 hié¢u qud trao doi nhi¢t &m

E=AO/AB<1

1. Anh hudng ctia hé s§ phun.

Hé s6 phun 1a dai lugng dudc tinh biang ti s6 giita Ivu lugng nude phun Gf véi
lugng khong khi xi 1y L.

pn=Gf/L
Thuc nghiém cho thdy khi p ting thi E ting. Tuy nhién E chi ting dang k& khi u < 4

Trén thuc t&€ ngudi ta chi thi€t k€ budng phun véi p < 2 vi ting thém p thi chi ting
thém tiéu tn niing lugng ma E ting thém rat it.

2. Anh huéng ciia két cdu buéng phun.

~ ~ A s 2 e ~ ‘A 2 R A, R 2 A 2 ~ ~ 2
Két cau budng phun c6 dnh 16n dén hi¢u qua trao ddi nhi€t am cua budng phun. Cic yéu td do
bao gdom:

- S6 day voi phun: Khi s6 ddy voi phun ting thi hiéu qué sé cao hon
- S6 voi phun trén mot day: Khi s& voi phun ting thi hiéu qué s& cao hon

- Chiéu phun nuéc so v6i khong khi: Phun ngugc chiéu nudc sé ting hiéu qua trao d6i do
van tdc tuong doi ting 1én.

Dang két ciu Heé s6 p Emax
+ S0 diy z =1, thuin chiéu 0,55 0,6 0,7
ngudc chiéu 0,55 0,65+ 0,75
+S6 day z =2, thudn chiéu + thuin chiéu >1,0 0,85 +0,9
ngudc chiéu + ngudc chiéu >1,0 0,9 +0,95
ngudc chiéu + ngugc chiéu >1,0 0,9 + 0,95
+S8diyz=3 1,5 0,98

3 Anh huéng ciia ché dp phun nudc.

Khi hat nuéc phun cang bé thi bé mdt trao doi nhiét dm ting nén hiéu qua trao doi
nhi¢t dm tdang lén.

Tuy theo kich thuéc hat nudc dugc phun ra ma nguoi ta phéan ra thanh 3 ché do phun
khdc nhau:
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- Phun min
- Phun trung binh
- Phun tho

Thuc nghi¢m va ly thuyét da chiing minh rang dp min ciia nudc phun ra phu thujc vao
duong kinh mii phun do va dp sudt du ciia nudc trude mii phun pf.

Kich thuéc do va dp sudt pf cang lén thi hat nuéc phun ra cang min. Tuy nhién khi dé
doi hdi ndang lugng dén dpng ting va voi phun dé bi tdc.

Theo kinh nghiém

- Phun min khi: do = 1,5 — 2 mm pf > 4 bar

- Phun trung binh khi: do =2 - 3 mm pf =2 - 4 bar
- Phun tho khi: do =2 — 6 mm pf < 2 bar

Viéc chon duong kinh miii phun va dp sudt con tity thudc vao ndng sudt yéu cdu.

4. Anh hudng cta t6¢ do dong khi.

Khi t6c d6 ctia khong khi ting s& 1am ting trao ddi nhiét Am. Nhung n€u ok qué cao thi c6
kha ning cudn theo cdc hat nu6c vao gian mdy. Trong k§ thuat ngudi ta khdng ché& wk theo tri
s6 luu toc pok mot cdch hgp 1y. Thudng chon pok= 3,5 kg/m>.s

5 Anh huéng ciia chidu dai quing duong dong khi.

Khi ting chiéu dai quing dudng di ciia khong khi thi thdi gian ti€p xic 16n khi d6 E
ting. Tuy vay kich thudc clia budng phun ting nén lam ting gi4 thinh va van hanh lip dit
khé khin. Vi vay chi khi thyc sy can thi€t ngudi ta méi ting 1, vi du nhu khi khong khi ban dau
c6 do 4m qud bé.

Thdi gian ti€p xidc hgp 1y gilta nuéc va khong khi 1a 1 gidy.

6.3 Thiét bi buong phun.
* Phdn loai va cdu tao.

Budng mdy diéu hoa khong khi con goi 12 budng diéu khong 12 thiét bi duge st dung dé xit 1y
khong khi trudc khi thdi vao budng may

C6 nhiéu cdch phin loai buéng
- Theo cdch bd tri: budbng ditrng, nim ngang, kiéu thing va ngoit.
- Theo 4p sudt lam viéc: Ki€u hiit, thdi, va k&t hop

- Theo dic tinh: Ki€u khé, udt

1. Bubng phun kiéu hiit nam ngang
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Dang thing 1am viéc theo so dd 2 cap.
* Cdu tao

1- Ctta diéu chinh gi6 vao

2- Pudng hoi gié

3- Budng hoa tron

4- Loc bui

5- Caloriphe

6- Chdn nuGe

7- Hé thdng dng din nudc va voi phun.
8- Budng phun

9- Chdn nude

10- Budng hoa tron

11- Pudng gi6 hdi cap 2

12- Caloriphe

13- 6ng gi6 ra

14- Médng hing nuéc

15- Bom nudc x@ 1y

* Nguyén ly hoat dong: Khong khi bén ngoai dudc dua qua van diéu chinh vio budng
hoa tron 3 dé hoa tron véi gié hdi. Sau dé6 duge dua vao budng phun d€ 1am xi Iy nhiet 4m.
Né&u can sudi néng thi sit dung caloriphe. Trong budng phun c6 bd tri hé thong 6ng din nudc
phun va céc vdi phun. Nudc dugc phun thanh cdc hat nhé dé dé dang trao d6i vdi khong khi.
Pé€ tranh nu6c cudn di theo ludng gié va bin vao cic thi€t bi khic phia trudc va sau budng
phun ¢6 cdc tAm chin nuSc dich dic. Khong khi sau khi x& 1y xong dudc dua vao budng hoa
tron 10 d€ ti€p tuc hoa tron vé6i gié hdi cap 2. Caloriphe 12 diing d€ sudi khong khi nhim ddm
bdo yéu cau vé sinh khi can. Nudc da duge x 1y lanh dude bom 15 bom 1én cdc voi phun véi
4p suit phun kh4 cao. NuSc ngung dong s& dudc hitng nhd mang 14 va din vé lai d€ ti€p tuc
lam lanh.

Céc tAm chin nudc c6 danh dich dic

Chi ti€t voi phun ¢6 4nh hudng nhiéu téi hiéu qua trao ddi nhiét Am.

* Cdc ddc diém ciia budng phun kiéu thing

- Hiéu qua trao ddi cao do tdc d6 tuong ddi giita gié va nudc cao va thdi gian trao ddi
ciing kha lau.

- Thich hgp cho hé thdng 16n trong cong nghiép.

- Cong kénh chi€m nhiéu dién tich lip dit.
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2. Budng tugi
* Cdu tao
I- Bom nuéc
2- L6p vat liéu dém: G6, Kim loai, sanh st ...
3- Hé thong 6ng dan nu6c va voi phun
4- Chin nuéc
5- Quat ly tAim van chuyén gi6
6- Cua ldy gi6
7- Dan lam lanh nuéc
* Nguyén ly hoat dong:

Khong khi bén ngoai dugc hiit vao clra 18y gié 6 vao budng tu6i nhd quat ly tAm 5. 0
budng tudi né trao d6i nhiét Am v6i nude duge phun tir trén xudng. PE ting cuong lam toi
nudc vag ting thdi gian ti€p xtc gitta nude va khong khi ngudi ta thém 16p vat liéu dém dit &
giita budng. Vat liéu dém c6 thé biing cdc dng sit, gdm, sanh sit, kim loai, gb c6 tdc dung lam
toi nuc va can trd nudc chuyén dong qua nhanh vé phia dusi ddng thdi tao nén mang nudc.

Nudc dugc lam lanh tryc ti€p § ngay méng hitng nhd dan lanh 7.

* Cdc ddc diém ciia budng tudi
- Hié¢u qua trao ddi nhiét im khong cao 1im do quing dudng di ngin.
- Thich hgp cho hé thong nhd va vira trong cong nghiép.

- Chi€m it dién tich 1dp dit.

Chuong 7: TRAO POI KHONG KHI TRONG NHA. (6 tiet )
7.1 Tinh hinh ludn chuyén khéng khi trong nha. (1 tiét )

Muc dich clia viéc thong gi6é va diéu hoa khong khi 1a thay ddi khong khi da bi &
nhiém do nhiét, 4m, bui..3 trong phong bing gié mdi. Sy trao ddi khong khi dudc thuc hién
nhd khong khi chuyén dong. Khong khi trong khong gian phong tham gia cac chuyén dong
sau:

- Chuyén dong doi luu ty nhién: Do c6 chénh 1éch nhiét dd va d6 4m nén mat do thay
ddi. Dong néng va khd bdc 1én cao va lanh, m chim xudng. Tuy nhién chuyén dong nay chi
yé&u 1a do nhiét d9, khi nhiét @6 chénh léch cang cao thi chuyén dong cang manh.

- Chuyén dong doi luu cudng biic: Do quat tao nén va doéng vai trd quyét dinh trong
viéc trao d6i khong khi.
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- Chuyén dpng khuyéch tan: Chuyén dong khuyéch tan 1a sy chuyén dong ciia khong khi
diing yén vao mot dong khong khi chuyén dong.

Chuyén dong khuéch tdn c6 y nghia I1én trong viéc gidm tdc dd clia dong khong khi sau khi
ra khdi miéng thdi, lam déng déu tc dd khong khi trong phong va giy ra su xdo tron cAn thiét
trén toan bo phong.

Pé ddnh gia mic dd hoan hio clia viéc trao ddi khong khi trong nha ngudi ta dua ra hé
s6 dong déu sau:

KE = (tR-tV) / (tL - tV)
tR, tV - Nhiét dd khong khi ra vao phong

tL - Nhiét do khong khi tai ving lam viéc. Tic 1a khodng khong gian tif sin dén do
cao 2m.

Hé s6 ke cang cao cang tot

7.2 Lubng khéng khi
(2 tiét)

Ludng khong khi 12 dong khong khi chuyén dong va chodn toan b khdng gian do.

Viéc nghién ctru ludng khong khi vao ra & cic miéng thdi cé y nghia rat quan trong 13 & chd
trén cd s& xac dinh dugc toc d6 khong khi tai mot diém nao dé clia ludng dé c6 thé ba tri
miéng thdi va miéng hiit trong khong gian phong hgp 1y nhim ddm bio tdc dd trong viing 1am
viéc ndm trong gidi han cho phép.

7.2.1 Céu triic ctia lubng khong khi tit mi¢ng thoi

* Xét mot ludng khong khi dude thdi ra tir mot miéng thdi tron c¢6 dudng kinh do, téc
dd & dau ra miéng thdi 12 vo va dudc coi 12 phan bd déu trén toan tiét dién miéng thdi 0 - 0

- Cang ra xa miéng thdi dong ning ctia dong khong khi gidm nén téc d6 trung binh gidm.
Phan b6 tdc dd doc theo dudng di thay d6i. Do 4nh hudng ctia ma sat khdng khi ditng yén bén
ngodi nén tdc d ludng tai bién biing 0, con tdc do tai viing tAm ludng van con giit dugc & vo.
Ngudi ta nhan thiy trong khodng cdch x < xd ndo d6 tdc do tai tim ludng ludn bing vo. Profil
toc do trén ti€t dién trong khodng nay cé dang hinh thang véi chiéu cao biing vo.

- Ngoai khodng x > xd tdc dd tai tim ctia ludng gidm dan.

Ngudi ta nhan thdy cling v6i viéc gidm toc do, tiét dién clia ludng cling ting 1én. Didu
nay c6 thé gidi thich nhu sau: Theo dinh luat Becnuli cdc phin tif khong khi trong ludng
chuyén dong nén cé 4p sudt tinh nhd hon cic phan ti ditng yén bén ngoai, két qua 1a khong
khi xung quanh tran vio ludng va tao thinh mot bd phin clia ludng nén ti€t dién ludng ting
dan.

Phan than ludng ndi téc d6 thay d6i goi la bién ludng, phdn ¢ van tdc khong ddi v=vo
goi 12 nhan ludng.

Poan tir tiét dién 0-0 § ddu ra miéng thoi dén ti€t dién 1-1 trén thyc t&€ rat ngdn no it
dnh hudng tdi su luan chuyén khong khi trong phong. Poan tir ti€t dién 1-1 trd di goi 12 phidn
chinh va dnh hudng quyét dinh d&n sy luan chuyén khong khi trong phong.
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* Trén diy 13 hinh ddng ctia ludng ddi v6i miéng thdi khong c6 canh. Thuc t€ hinh
ddng ctia ludng diu ra miéng thdi phu thudc rat nhiéu vao k&t cAu miéng thdi. Pdi v6i miéng
thdi det (miéng thdi ma mdt canh 16n hon canh kia it nhat 5 14n a/b > 5) ngudi ta nha thdy
ludng chi phat trién theo hudng canh nhd ctia miéng thdi, con chiéu kia hiu nhu khong md
rong ra.

Viéc nghién cttu ludng va xdc dinh téc do clia ludng cé ¥ nghia ri't Ién trong viéc chon
miéng thdi va bd tri chiing trong khong gian diéu hda. Theo qui dinh vé vé sinh thi téc do gié
trong viing 1am viéc p[h4i nhd hon 0,25 m/s. Vi vay tdc do ludng khi di vao viing nay phai
ddm bdo yéu cau trén.

- Chiéu dai xd
+ P6i v6i ludng khong khi tir miéng thdi tron:
xd = 1,145.do/tga.
+ D&i véi ludng khong khi tir miéng thdi det:
xd = 1,26.bo/tgot o
oo - La géc mép khuyéch tdn clia doan ddu: oo = 14°30' véi miéng thdi tron va oo =
12°40' véi miéng thdi det
do, bo - Pudng kinh ctia miéng thdi tron va chiéu nhd ctia miéng thdi det
- Phén bé'toc dp tai truc ciia ludng & vitng chinh:
+ D&i v6i ludng khong khi tir miéng thdi tron:

vX=vo.m/x"

+ P&i v6i ludng khong khi tir miéng thdi det:
vx =vo. m /N x"

m - La hiing s& phu thudc vao kich thudc va loai miéng thdi: niéng thdi tron tép dau
m=6,8, tron c6 loa khuyé&ch tin m=1,35, miéng thoi det m=2,5.

X" toa 0 khong thit nguyén: miéng thdi tron x" = x/do, miéng thdi det x" = x/bo

Nhu vay khi chon miéng thdi chiing ta phai cin cif vao tri s6 m

+ Mudn ludng khong khi di xa cAn chon m 16n, toc dd ludng suy gidm cham va
khi cAn ludng di gan thi chon m nhé, ludng suy gidm téc d6 nhanh. Vi vay trong cdc xi nghiép
cong nghiép khi khong gian diéu hoa rong, toc d6 cho phép 16n c6 thé cho miéng thdi det, con
trong cdc phong lam viéc, phong & khong gian thudng hep, tran thip, toc dd cho phép nhé thi
nén chon miéng thdi kiéu khuyé&ch tin hoic c6 cic cdnh huéng.

- Phén bo'toc dp trung binh ciia ludng 6 ving chinh:
+ P3i véi ludng khong khi tir miéng thdi tron:

vx =3,29vo /(1 + 2xtga/do)
V' = 0,645v0 /(1 + 2xtgan/do) = 0,2.vx
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+ D3&i v6i ludng khong khi tir miéng thdi det:
vx = 1,88vo N1 + 2xtgo/bo)
v'"x = 0,78vo / V1 + 2xtgow/bo) = 0,4.vx

7.2.2 Cdu triic ciia dong khéng khi gdn mié¢ng hiit.

Khéc vdi ludng khong khi trudc cdc miéng thdi, ludng khong khi truSc cdc miéng hiit
c6 2 dic di€ém khdc cd ban:

- Ludng khong khi trudc miéng thdi c6 géc loe nhd, ludng khdng khi chi€m toan bo
khong gian trudc mi€ng hut.

- Luu lugng khong khi trong ludng trudc miéng thdi ting din, con miéng hit 12 khong
doi.

Do 2 dic diém trén nén khi di ra cach xa miéng hit mot khodng ngin t6c d6 gidm mot
cach nhanh chéng. Nén c6 thé néi ludng khong khi trudc miéng hit triét tiéu rat nhanh.

T6c do trén truc ca ludng khong khi truSc miéng hiit xdc dinh theo cong thifc sau:

Vx = kH.vo.(do/x)?

Vo - Tdc @6 khong khi tai diu vao miéng hit, m/s

Do - Budng kinh ctia miéng hut

X - Khodng cach tir miéng hiit t6i diém xdc dinh

KH - Hé s6 phu thudc dan miéng hiit

Bing xdc dinh hé s6 kH

So do Dang Ti€t dién ngang
Tron, vudng Det
- Lip nho 1én cao G6c khuyé€ch tdn o > 0,06 0,12
180°, mép c6 canh
- Lip sdt tudng, tran a=180°, C6 mit bich 0,12 0,24
-Lip & géc a=90°, bd tri § géc 0,24 0,48

Tur gid tri kH ta c6 nhian xét 12 t8c d6 khong khi tai tim ludng truSc miéng thdi gidm
rat nhanh khi ting khodng cdch x. Vi du ddi v6i miéng thdi tron, khi bd tri nhd 1én khdi tudng
(g6c khuyéch tdn o > 180° ) khi x=do thi vx = 0,06.vo tdc d6 khong khi tai tim ludng chi con
6% toc dd dau vao miéng hit.
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Véi cdc k&t qua trén ta c6 thé rit ra k&t ludn sau:

- Miéng hiit chi gy xdo dong khdng khi tai mot viing ra't nhd truée né va do d6 hau
nhu khong dnh hudng ti sy luan chuyén khong khi & trong phong. Vi tri miéng hit khong 4nh
huédng t6i viéc luan chuyén khong khi.

- Viéc bd tri cac miéng hiit chi c¢6 ¥ nghia vé mit thim m§y. P& tao diéu kién hiit dugc
déu gi6 trong phong va viéc thai kiét cac chit ddc hai cin tao ra su x4o tron trong phong nhd
quat hoic ludng gi6 cAp.

7.2.3 Ludng khéng khi doi luu tu nhién.

Khi nghién cttu ludng khdng khi ddi lvu ty nhién ngudi ta nhin thdy ciu tric clia ludng
tuong ty nhu ludng khdng khi trudc cdc miéng thdi.

Xét trudng hgp mot tAm tron tda nhiét dit trén mit san, khong khi trén bé mit sé dudc
ddt néng va bdc 1én.

- T8¢ @6 trung binh tai ti€t dién cdch bé mit mot khodng x
V' = 0,058 (Q/x)"3, m/s

- Toc dd tai tAm ludng:
vxmax = 0,046 (Q/dtd)"?, m/s

dtd - Pudng kinh tuong duong ciia bé mit néng: did = V4.F/n

7.2.4 Luong khéong khi khong ddng nhiét.

Cic cong thitc xdc dinh do dai xd va cdc téc do & trén chi xét trong diéu kién dong
khong khi ding nhiét, tic 12 c6 nhiét dd bing nhiét do khong khi trong phong. Trong thuc t&
nhiét d6 cta dong khong khi thdi vao bao gid ciing khic nhiét do khong khi trong phong. Vé
mila hé khi PHKK thi nhiét d6 dong bé hon va vé mua dong khi sui thi nhiét do khong khi
trong ludng cao hon.

Do ¢6 su chénh 1éch nhiét @0 d6 ma luéng khong khi s& c6 xu huéng bi deAfy 1én trén
hay xudng dudi tuy theo nhiét o ctia ludng cao hon hay thiAp hon nhiét d6 phong.

Khi nhiét d6 ludng bé hon ngudi ta xdc dinh mdi quan hé tdc dd nhu sau:
(tT - tC)/(tT-tS) = 0,8.vc/vo

tT, tC, tS - La nhiét do trong phong, nhiét 6 tim ludng tai vi tri khdo sat va nhiét do
khong khi tai miéng thoi.

Ve, vo - Toc dd khong khi tai tAm truc & vi tri khdo sat va tai miéng thdi.

7.3 Ludng khong khi thuc té trong phong.

Ludng khong khi thuc t& trong phong chiu 4nh hudng clia trin, vach phong va dnh
hudng qua lai nhau nén cau tao ludng cé nhiéu thay ddi.

a. Anh hudng ciia trdn va vdch.
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Khi ludng khong khi dudc thdi ra miéng thdi doc theo tran hoic vach thi hinh
dang c6 nhiéu thay ddi.

Giai doan dau dong khong khi phat trién binh thudng va mé rong vé 2 phia.

Giai doan sau khi ludng da phat tri€n 1én tin trin, do khong c6 khong khi khuyéc tdn
vao ludng nén téc dd ludng khu vuc st tran van duy tri 8 tdc do cao, nén 4p suat thap. K&t
qud xuat hién lvc ning ning toan bo ludng 1én sit tran. Vi vay ludng di dudc xa hon va xam
pham it vao vung lam viéc.

Nhd vy c6 thé chon tSc do thdi cao.

b. Tdc dong giita 2 ludng théi nguoc chiéu nhau

Khi hai ludng thdi ngugc nhau thi t6c d6 khong thi tai di€m va dap 2 dong sé& d6i
huéng gidng nhu vAp mot buc tudng thing ding va 2 ludng cé xu huéng di xudng. Vi thé nén
trdnh 1ip dit 2 miéng thdi d6i dién nhau. Trong trudng hop bit budc thi khodng cich giita 2
miéng thdi khong dude qua gan.

c. Tdac dong qua lai giita 2 luong dit canh nhau.

Khi 2 ludng khong khi dit canh nhau v6i mot khodng cdch D, 2 ludng nay sé giao vdi
nhau tai diém A. Trudc khodng cich A, cdc ludng van phét trién binh thudng. Bit dau tir A trd
di c4 2 ludng nhap lai mdt va truc cda ludng mdi 1a truc di qua A.

Chuong 8: HE THONG VAN CHUYEN VA PHAN PHOI KHONG KHI. (9 tiét)

Hé thong phan phdi va van chuyén khong khi bao gdm cdc phin sau
- Hé thong kénh gi6
- Hé thong cdc miéng thdi va hiit

- Céc thi€t bi phu: Té€, cit, chac ba, chac tu, van diéu chinh, van chin lira, loc bui,
miéng thdi, miéng hiit, cinh huéng,.

8.1 He thong kénh gié (2 tiét )
8.1.1 Phén loai
Pudng dng gi6 dugc chia 1am nhiéu loai tiy theo cdch phin loai khdc nhau:
* Theo chiic ndng:
- Kénh cap gié (Supply Air Duct - SAD)
- Kénh hdi gi6 (Return Air Duct - RAD)
- Kénh c4p gi6 tuoi (Fresh Air Duct)

- Kénh thong gi6é (Axhaust Air Duct)
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* Theo téc do gio:

Loai kénh gi6 | Hé thong diéu hoa dan dung | Hé thong diéu hoa cong nghiép
Cap gi6 Hoi gi6 Cap gi6 Hoi gi6
- Toc do thap < 12,7 m/s < 10,2 m/s < 12,7 m/s < 12,7 m/s
- Tdc dod cao > 12,7 m/s - 12,7-25.4
* Theo dp sudt
- Ap suit thap : 95 mmH20
- Ap suit trung binh : 95 - 172 mmH20
- Ap suit cao : 172 - 310 mmH20

* Theo két cdu va vi tri ldp ddt:
- Kénh gi6 treo

- Kénh gié ngim

8.1.2 H¢ thong kiéu kénh ngam

- Kénh thuong duogc xdy dung bang gach hodc bé tong. Kénh gié ddt dudi san va
thuong cho cdc duong nudc, dién, dién thoai di kem nén gon gang va tiét kiém chi phi néi
chung.

- Kénh gi6 ngam thuong si dung lam kénh gié hoi, rat it khi si dung lam kénh gié
cdp sg dnh hudng chdt lugng gié sau khi da xit Iy, vi dm méc trong kénh, ddc biét la kénh gié
cii dd hoat dong ldu ngay. Khi phdi bdt budc thi phdi xit Iy chong thdm thit tot.

- Kénh thuong co tiét dién chit nhdt va duoc xdy dung sdn khi xdy dung cong trinh.

- H¢ thong kénh gié ngam thuong duoc sit dung trong cdc nha mdy dét, rap chiéu
bong. Cdc kénh gié ngdm néy cé khd ndng hiit tt cdc sgi bong bay nén khit bui trong xudng
tot.

8.1.3 Hé thong 6ng kiéu treo.

Hé thong kénh treo 13 hé thong kénh dugc treo trén cdc gid dd di trén cao. Do d6 yéu

- Nhe
- Bén va chic chin
- Khong chay

Thong thudng kénh gi6 ki€u trao 1am bing ton traing kém c6é bé day trong khodng tir 0,5 —
1,2mm theo tiéu chuidn qui dinh phu thudc vao kich thudc dudng dng. Trong mot sd trudng hop
do mdi trudng c¢6 d6 in mon cao co thé sit dung chit déo hay inox. Hién nay ngudi ta c6 st
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dung foam dé 1am dudng 6ng: wu di€m nhe nhung dé chdy vi thé phdi c6 16p gidy bac chong
chdy.

Khi thiét k& dudng dng c6 thé chon d6 day cia tole theo bing dudi day:

Canh 16n cia 6ng gié, mm Do day, mm
<300 0,5mm
301 = 750 0,6 mm
751 + 1350 0,8 mm
1351 + 2100 1,0 mm
>2100 1,2 mm

- P€ tranh t8n that nhiét dudng 6ng thudng boc mot 16p cach nhiét biing bong thiy
tinh, hay stirofor, bén ngoai boc 16p gid'y bac chdng chdy va phin xa nhiét. P& tranh chudt
1am héng ngudi ta c6 thé boc thém 16p 1u6i sat mong.

- Khi dudng 6ng di ngoai trdi ngudi thém 16p ton ngoai ciing d€ bdo vé mua ning
- Pudng ong di trong khong gian diéu hoa c6 thé khong cin boc cdch nhiét

- B€ tién cho viéc ldp rdp, ch€ tao, van chuyén dudng 6ng dudc gia cong tirng doan
ngin theo kich ¢d clia cdc tAim ton. Viéc ldp rap thuc hién bing bich hoic bing cdc nep ton.
Bich c6 thé 1a nhom dic, sdt V hoic ban thin 6ng ton.

- Viéc treo dudng ong tily thudc vio k&t cdu cong trinh cu thé: Treo tudng, trin nha,
xa nha...

- Hinh ddng kénh gi6 rit da dang: Chita nhat, tron, vudng,.. Ong chit nhat dudc sit
dung phd bi&€n hon ¢4 vi né phit hgp v6i két cAu nha, dé treo dd, d& ché tao, dé boc cach nhiét
va dic biét cdc chi tiét cua, ciit, xuyét, chac 3, chac 4.. d& ch€ tao hon 6ng tron nhiéu.

- Khi lvu lugng khong khi trong kénh gié gidm thi kich thuéc clia né ciing can gidm xudng
tuong ng: Piéu nay c6 1¢i 12 ti€t kién va hé s& khong déu kkd gidm

- Khi ndi kénh gié vdi thi€t bi chuyén dong nhu quat, ddng co thi cin phai ndi
qua dng ndi mém d€ gidm viéc truyén chin dong theo kénh gid.

- Khi kich thuéc 6ng 16n can lam gin gia cudng.

- Pudng &ng sau khi gia cong xong can lam kin biing silicon.

8.2 Su phan bé cit dp tinh doc duong.

Nhiém vu clia ngudi thi€t k&€ hé thong kénh gié 12 phdi ddm bdo phan bd luu lugng gi6
cho cdc miéng thdi déu nhau. Gia st tit c4 cdc miéng thdi c6 kich c& giong nhau thi d€ luu
lugng clia cdc miéng thdi bing nhau ta chi can khdng ché téc do gi6 ra cic miéng thdi bing

nhau 1a dudgc:

gx = fX.vx
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gx, fx 12 luu lugng va ti€t dién miéng thdi.

8.2.1 Quan hé¢ giita cét dp tinh va vin toc khong khi & miéng théi doc theo duong ong.

T6c do khong khi vL tai ving lam viéc 1a dai lugng dic trung quan trong d6i v6i hé
thong phan phdi khong khi va do tri s6 tdc dd vx trén ludng quyét dinh

Tri s toc dd vx dudc tinh nhu sau:
vx = gx/fx, m/s
Thuc ra do bi nén ép khi ra khdi miéng thdi nén ti€t dién bi gidm
Cot ap tinh ciia dong dugc xdc dinh nhu sau:
Ht = p.(B’.vx)* /2 = px - po, Pa
px, pola 4p suat tai ti€t dién truSc miéng thSi va mdi trudng, Pa
B> Hé so thu hep dong phu thudc diéu kién thdi ra cia dong khong khi
Ht — Cot 4p tinh tai miéng thdi
vx = B’ N2Ht/p, m/s

Theo quan hé trén c6 thé khio sat Ht doc theo dudng dng thay cho khdo sat vx hay gx
vi ti€t dién clia cdc miéng thdi déu nhau.

Tir cong thic trén ta tha'y dé ddm bio toc d6 gi6é ra cdc miéng thSi déu nhau ta chi can
duy tri cot 4p tinh trén toan tuy&n dng biing nhau la dudgc.

8.2.2 Su phdn bo ¢t dp tinh doc duong ong dén gio.

Xét mot dudng dng gid, tdc do trung binh va cot 4p tinh clia dong khdng khi tai tiét
dién c6 miéng thdi diu 1a 1 va Hi clia miég thdi thit n 12 o (m/s) va Hn (Pa)

Trd khang thiy lvc tdng clia dudng 6ng 1a ZAp

Theo dinh luit Becnuli ta c6:

Hi + po? /2 = Hn + pw*n/2 + ZAp
Hay:
Hn = Hi + p(0°1 - ©*)/2 - ZAp

Thanh phin p(®?i - ®*n)/2 goi 1a dd gidm cot 4p dong

Né€u ti€t dién dudng 6ng khong thay d6i thi cang vé cudi:

- Luu lugng cang gidm nén tdn that cot 4p dong cang 16n, tdn thit nay déu dugc bién
thanh cdt 4p tinh.

- Téng tn that TAp cang 16n.
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a) Truong hop p(a#1- &n)/2 = ZAp: Hi = Hn nghia 14 cot 4p tinh khong thay ddi doc theo
dudng 6ng. Pay 1 trudng hgp 1y tudng: vi khi d6 tdc dd va luu lugng cdc miéng sé& déu nhau.

b) Truong hop p(&’1- &n)/2 > ZAp: H; < Hn
Trong trudng hgp ndy cot 4p tinh cudi dudng dng 16n, cdt 4p tinh dau dudng dng thap,
Thudng xay ra khi:

- T6c dd doan ddu qué 16n: Tao nén hién tugng hit ki€u EJecto

- T6c do phia sau qua nhd: Do luu lugng gidm nhung ti€t dién khong gidm

- Pudng 6ng ngidn nhung c6 nhiéu miéng thdi: Khi d6 trd luc thay ddi it, nhung
d6 gidm dong ning 16n.

C6 thé tao chan khong tai viing diu va do dé cdc miéng thdi c6 thé trd thanh miéng hiit.
c) Truong hop p(@'1- @’)/2 < ZAp: H; > Hn
Trudng hgp nay thudng xay ra khi:

- Tdc @6 doan dau dudng 6ng nhd.

- T6n that dudng dng qud 16n: Nhiéu gap khic, dudng 6ng qua dai..

- Pudng 6ng xuyét qua gdp nén mic du luu lugng gié gidm nhung tdc dd van ting, nén
p(®*1 - ©*)/2 nhd.

Vi vay khi thi€t k& dudng 6ng can phai chd y:
- Lam dudng 6ng nhé dan hgp ly:
Thudng dugc chon phdi hgp giita: Zf/Fo va Fn/Fo
F =Fn/Fo =1 cin chon f = 2f/Fo < 2
F = Fn/Fo =2 - 4 can chon f = f/Fo > 2

- Téc dd doan ddu phai hgp 1y: khong dugc qué 16n hoic qua bé

8.2.3 Su phan bd cot 4p tinh trén dudng 6ng hit.
Phuong trinh Becnuli viét cho kénh hiit nhu sau

Xét mot kénh hiit, toc dd trung binh va cot 4p tinh clia dong khong khi tai ti€t dién ¢
miéng hiit ddu 1a 1 va Hi cia miéng hiit thit n 13 o (m/s) va Hn (Pa)

Trd khang thiy luc tdng clia dudng 6ng 13 ZAp

Theo dinh luat Becnuli ta co:

Hi + po?i /2 = Hn + po*n /2 + ZAp
Hay:
Hn = Hi + p(0’1 - ©*)/2 - ZAp

Hay:
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AH = Hn - H; = p(0? - ©*0)/2 - ZAp
D& AH = 0 ta phdi ddm bdo: p(w*1 - ®*)/2 - TAp =0

Hay néi cach khic t6c d gi6 doc theo chiéu chuyén d6 phai gidm dan va mic do gidm phai
tuong ng vdi ton that TAp.

Do luu lugng doc theo chiéu chuyén dong clia gi6 trong kénh hiit ting din va tdc do
gi6 ciing phdi gidm dan, vi thé tiét dién kénh hdt phdi 16n dan.

8.3 Tinh todn thi€t k€ dudng 6ng din khong khi. (1tiét)
8.3.1 Phuiong phdp thiét ké'ly thuyét
* Yéu cdu ciia viéc thiét ké duong ong:
- Pam bdo phan b gié déu trén toan tuyén dng, tifc 12 phdi ddm bio:
p(w? - 0*n)/2 - ZAp =0

- Do on do gi6 giy ra khdng dudce vugt qua mitc cho phép. Khi téc dd ting do
on ting.

- Tng chi phi ban ddu va van hanh thip nhat. Khi tdc dd bé dd 6n sé& nhd
nhung chi phi ban dau va van hanh sé cao.

Cdc budc tinh todn thiét ké:
1. Lua chon toc do khong khi ddu tuyén 6ng o

Tir cdc yéu cau dé ngudi ta dd x4c dinh téc dd hop 1y clia khong khi trén cdc dudng
dng nhu sau:

Khu vuce Do 6n nhd Binh thudng
Ong cip Ong nhdnh
6ng di 6ng vé 6ng di 6ng vé
-Nha & 3 5 4 3 3
- Phong ngt 5 7,6 6,6 6 5

- Phong ngt k.s va bénh vién

- Phong lam viéc 6 10,2 7,6 8,1 6
- Phong gidm doc

- Thu vién

- Nha hdt 4 6,6 5,6 5 4

- Gidng dudng
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- Véin phong chung 7,6 10,2 7,6 8,1 6

- Nha hang, ctta hang cao cap

- Ngin hang

- Ctta hang binh thudng 9,1 10,2 7,6 8,1 6
- Cafeteria

- Nha mdy, xi nghi€p, phan x 12,7 15,2 9,1 11,2 7,6

2. Xdc dinh duong kinh tuong duong
DPé€ van chuyén khong khi ngudi ta sit dung nhiéu loai dng gié:
- Chit nhat, vudng.
- O van.
- Tron.

D€ tinh todn thi€t k& dudng 6ng gié thong thudng ngudi ta xAy dung cic gidin dd cho cic
ong din tron. Vi vay cAn qui mot tiét dién loai khdc ra ti€t dién tron tuong dudng, trong d6 tdn
thi't 4p sudt cho mot don vi chiéu dai dng 1 tuong duong nhau, khi ¢6 cing mot luu lugng gié
nhu nhau di qua.

* Pudng kinh tudng duong cla ti€t dién chita nhat dugc xdc dinh theo cong thifc sau:
dtd = 1,3 [(a.b)’ /(a+b)* ] '8, mm

a, b 1a canh chit nhat, mm
Tuy t6n thit giong nhau nhung ti€t dién trén 2 6ng khong gidng nhau

S'=axb>S=nxdd*/4
* Pudng kinh tudng duong clia 6ng & van:

dtd = 1,55.A%6% /p0’25, mm
A - Ti€t dién 6ng 6 van:

A=nxb?/4+b(a-b)
a, b1a canh dai va canh ngdn ctia 6 van, mm
p La chu vi mit cdt, mm
p=m.b+2(a-b)
3. Tén thdt dp sudt.
a. Ton thédt ma sdt.
Apms = L.(1/d)p.®?*/2, mmH20

A - Hé s0 trd luc ma sdt
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1 - chiéu dai dng, m
d - dudng kinh 6ng, m
p - Khdi lugng riéng clia khong khi, kg/m?
o - Toc do khong khi, m/s
b. Ton thét cuc bo
Apcb = £.pw?/2
tri s& & tra theo sach phu thudc vio dang tdn thit: Ciit, con, Té, Chac.., kich thudc tiét
dién va toc do khong khi.
Né&u téc do trén toan bd 6ng déu thi c6 thé x4c dinh
Apcb = pw?*/2 x ZE.

C6 2 cdch xdc dinh tén thdt cuc bo:

- X4c dinh hé s6 & cho tirng ki€u chi tiét: Ciit, con, Té, Chac.

- Qui ddi ra dd dai ong thing tuong duong.
* Xdc dinh hé s6' &

Vi du ciit 90° tron véi dudng kinh D va bdn kinh cong qua tAm dng la R, thi & xdc dinh
theo bang sau:

R/D 0,5 0,75 1,0 1,5 2,0 2,5

a 0,71 0,33 0,22 0,15 0,13 0,12

* Qui doi chiéu dai tuong duong:

T&n that cuc bo c6 thé coi nhu 12 tn that ma sat vdi mot chiéu dai tuong duong nao

Apcb = £.pw?/2 = L.(Itd/d)p.w*/2

Thong thudng ngudi ta xdc dinh chiéu dai tuong duong thong qua dudng kinh tuong
duong clia ti€t dién ng. Tri s6 a tra theo cdc bang trong céc tai liéu:

Itd =a.D
Gop laitaco

Ap = 2Ri.li + Z(pw*/2 x ZE.)

4. Tinh van toc doan tiép theo.

T6c do doan ti€p theo dugc xdc dinh theo cong thic:
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p(w* - 0*2)/2-XAp=0
hay:
p0*2/2 = ZAp - pm*1/2
hay:
w2 = 0% - 2.ZAplp

Tinh tr§ luc doan dng s6 2 va lip lai cidc bu6c trén cho toan bd tuyén 6ng.

8.3.2 Cédc phuong phap thié€t k& theo dd thi (2 tiét )
1. Phuong phdp gidm dan tdc do

Dé phén bé déu gié trén toan tuyén cdn phdi giam ddn téc do trén tuyén ong. Phuong
phdp giam dén téc dp dugc thuc hién nhu sau:

- Chon téc dp trén kénh chinh ddu tuyén éng
- Chii dong gidm dan toc do gié doc theo tuyén dng

- Trén co s6 luu lugng va toc do trén moi doan tién hanh tinh todn kich thudc ciia cdc
doan do.

- Tinh ton thdt dp sudt theo doan 6ng lén nhdt dé chon quat gio.
* Phuong phap nay c6 dic diém:

- Thiét k& nhanh

- Khong dam bdo chdc chdn phédn bé gio déu.

- H¢ thong doi héi phdi trang bi van diéu chinh gié

- Poi héi nguoi thiét ké phdi co kinh nghié¢m.

2. Phuong phap ma sit dong déu

N¢i dung ctia phuong phdp ma sdt dong déu la thiét ké h¢ thong kénh gié sao cho ma
sdt trén 1m 6ng bang nhau trén toan tuyén. Phuong phdp nay ciing dam bdo toc dp giam dan.

Cdc budc thiét ké:

- Lua chon tiét di¢n ddu lam tiét dién dién hinh. Chon téc do cho tiét dién do
va tinh kich thuéc doan 6ng dién hinh.

- Tit luu ligng va toc do tién hanh tinh ton thdt dp sudt cho 1 m dng tiét dién
dién hinh. Gid tri dé dvoc cé dinh cho toan tuyén.

- Trén co sé ton thdt chudn tinh kich thudc cdc doan con lai. D ti¢n lgi cho
viéc tinh téan nguoi ta da xdy dung bang quan hé % giita luu lugng va tiét dién so vdi tiét dién
dién hinh. Theo bdang nay cdn cit vao % luu lugng ciia mét tiét dién badt ky so vdi tiét dién dién
hinh ta xdc dinh dvoc % dién tich tiét dién ciia né so vdi tiét dién dién hinh.
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Luu Tiét di¢n Luu Tiét dién Luu Tiét di¢n Luu Tiét dién
luong, % % luong, % % luong, % % luong, % %
1 2,0 26 33,5 51 59,0 76 81,0
2 3,5 27 34,5 52 60,0 77 82,0
3 55 28 35,5 53 61,0 78 83,0
4 7,0 29 36,5 54 62,0 79 84,0
5 9,0 30 37,5 55 63,0 80 84,5
6 10,5 31 39,0 56 64,0 81 85,5
7 11,5 32 40,0 57 65,0 82 86,0
8 13,0 33 41,0 58 65,5 83 87,0
9 14,5 34 42,0 59 66,5 84 87,5
10 16,5 35 43,0 60 67,5 85 88,5
11 17,5 36 44,0 61 68,0 86 89,5
12 18,5 37 45,0 62 69,0 87 90,0
13 19,5 38 46,0 63 70,0 88 90,5
14 20,5 39 47,0 64 71,0 89 91,5
15 215 40 48,0 65 71,5 90 92,0
16 24,0 41 49,0 66 72,5 91 93,0
17 24,0 42 50,0 67 73,5 92 94,0
18 25,0 43 51,0 68 74,5 93 94,5
19 26,0 44 52,0 69 75,5 94 95,0
20 27,0 45 53,0 70 76,5 95 96,0
21 28,0 46 54,0 71 77,0 96 96,5
22 29,5 47 55,0 72 78,0 97 97,5
23 30,5 48 56,0 73 79,0 98 98,0
24 315 49 57,0 74 80,0 99 99,0
25 32,5 50 58,0 75 80,5 100 100
Phuong phdp thiét ké kiéu nay cé ddc diém:
- Pam bdo toc dp giam dan theo tuyén ong.
- Tinh todn rdt nhanh cho bét ci tiét dién nao.
- Khong dam bdo phdn bé luu lugng déu nén phdi cé van diéu chinh.
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- Chon ton thdt bao nhiéu chon 1m doan éng cho hgp ly. Thuong chon Ap=10,5 - 1,5
N/m? cho 1 m 6ng

- Phuong phdp ma sdt dong déu dugc sit dung rdt pho bién.

3. Phuong phap phuc hdi 4p suit tinh
N¢i dung phuong pdp nay tuong tu nhu cdch tinh téan Iy thuyét song da duoc do thi

* Cdc budc nhu sau:
- Chon toc d hop Iy ciia doan 6ng chinh ra khéi quat va tinh kich thudc doan éng do.
- Tinh ti s6' Ltd/Q cho doan dng dau.
- Dung do thi tra dugc téc dp doan dng ké tiép va tinh duoc kinh thudc ciia né.
* Pic diém cla phuong phap:
- Pam bdo phdn bé luu lugng déu va do dé hé thong khong can van diéu chinh.
- Khéi lugng tinh todn nhiéu.

- Kich thuéc duong ong l6n hon cdc canh tinh khdc, nén chi phi duong éng cao.

8.4 Cdc loai mi¢ng thdi va miéng hiit
8.4.1 Miéng thoi

Cau tao clia miéng thSi ¢ y nghia ri't 16n trong viéc luan chuyén khong khi trong phong, kha
ning md rong, tAm vdi clia ludng..

* Phdn loqi:

- Theo hinh dang: Miéng thdi tron, vudng, chif nhat, det

- Theo vi tri lip dit: Miéng thdi gin trdn, gin tudng

- Theo ki€u phan phdi gié: Khuyé&ch tin, duc 16, cinh huéng

* Toc d gié ra miéng thoi:

Khu vuc Toéc do

- Phong studio, phat thanh vién
- Nha 4, tu dinh

- Phong thué, nha thué

- Nha tho

- Phong khach san

- Nha hdt

- Phong lam viéc riéng
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- Phong 16n

- Kho bdo quén, cic lau trén

* Migng thoi kiéu khuyéch tdn (DIFFUSER): La loai miéng thdi dudc st dung phd
bi&€n nha't vi don gidn va bé mit dep. Thudng dugce gin trén trin, dong khong khi khi di qua
miéng thdi sé dugc khuy&ch tdn rong ra theo 4 huéng nén tdc do6 khong khi tai viing 1am viéc
nhanh chéng gidm nhd va ddng déu. Nhd vy miéng thdi kiu nay thudng dugc sit dung nhiéu
trong cdc cong s§ khi ma do cao tran ca phong 1am viéc rat thap.

Cau tao: GOm phan vé va phan canh. C4c canh nghiéng mot gée tir 30 - 60°, loai
nghiéng 60° nhin tir phia dudi dep hon. Bo phin cdnh c6 thé thdo rdi d€ vé sinh ciing nhu
thuén tién khi lip miéng thdi.

Miéng thSi nay c6 dang hinh vudng 13 phd bi€n nhat, c4 biét vin c6 cac miéng thdi
dang hinh chif nhat. V6i hinh dang nay né rit dé Iip dit. C6 thé phoi két hop vdi cdc bo den
hinh thi khéc nhau tao nén mdt mit bing dep.

* Miéng thoi kiéu chdn mua (LOUVRE):
Miéng théi ki€u chin mua dugc sit dung d€ gin Idp trén tudng.

C4u tao gdm: phan v4 va phan cdnh. C4nh thudng dudng nghiéng theo 1 chiéu (xudng
dudi) hodc 3 chiéu (dudi va 2 bén). Do nghiéng clia cdnh ciing tly thudc vao dd cao clia tudng
ndi né dugc lip dip ma cé thé chon 300, 450 v 600.

* Migng thoi kiéu lugi:
Miéng thdi ki€u ludi 1a loai miéng thdi c6 2 hé thong canh hudng vudng géc vSi nhau.
Nh& diéu chinh cdc cinh huéng nay ma cé thé diéu chinh duge hudng gié.

Miéng thdi ki€u ludi c6 thé 1dp cho trin hoic tudng.
8.4.2 Miéng hiit

Miéng hit hiu nhu khong dnh hudng t6i sy x4o tron khong khi trong phong nén két
ciu clia n6 cling khong dnh hudng t6i tuan hoan khong khi. Chon k&t cAu ndo 12 do yéu ciu cu
thé cong trinh va thim my quyét dinh. Thudng dugc chon tuong ty miéng thdi dé ¢ sy hai
hoa trong phong.

Miéng hiit thudng c6é gin phin loc dé loc bui.

8.5 Tinh chon quat gi6
(2 tiét)

8.5.1 Khdi ni¢m va phdn logi
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Quat 12 thi€t bj diing d€ van chuyén va phan phdi khong khi 13 thi€t bi khong thé thidu
dudc trong hé thong diéu hoa khdng khi va ddi song.

Hai thong s6 co bdn clia quat gi6 1a:
- Luu lugng khong khi ctia quat: V, m%/s, m*/hr

- Cot ap Hq (4p sudt thira ma quat tao ra): Pa hodic mmH20

* Phan loai
- Theo dic tinh khi dong

+ Hu6ng truc: Khong khi vio va ra di doc theo truc. Gon nhe c6 t€ cho luu
lugng 16n véi 4p sudt bé. Thudng dung trong hé thong khong c6 dng gié hodc dng ngén

+ Ly tam: Bi vao theo hudng truc quay di ra vudng géc truc quay, cdt dp tao ra
do ly tAm. Vi vdy cin c6 dng din gi6 méi tao 4p sui't 1én. N6 c6 thé tao nén ludng gié c6 4p
sudt 16n. Trong mot s6 mdy PHKK dang Package thudng st dung quat ly tAm.

- Theo cot ap:

+ Quat ha 4p: Hq < 1000 Pa

+ Quat trung 4p: 1000 pa < Hq < 300 Pa

+ Quat cao 4p Hq > 3000 Pa

- Theo cdng dung

+ Quat gi6é

+ Quat khoi

+ Quat bui

+ Quat thong hoi

8.5.2 Cau tao clia mot s6 loai quat

* Quat ly tam:

Goim vé quat, guong canh, canh quat, miéng vao, dng khuyéch tin, miéng ra va dong
CO.

Khi lam vigc gudng quat quay nhanh tao ra mét viing dp thép trong gudng canh va
khong khi bén ngoai tran vao. Khong khi bi duoc gia toc va ép lén thanh v quat dudi tdac
dung ciia luc ly tdm va tao ra dp sudt. Ong khuyéch tin cé tic dung bién mét phin dp sudt
dong thanhdp sudt tinh, nhu vdy dong khi qua quat sé thuong doi huong 90° Cdc quat ly tim
c6 thé la quat ha dp, trung dp hay dp cao.

Trong DHKK thuong st dung quat ly tim nhiéu cdnh cé dj on nhé

Ngoai ra nguvi ta con si dung mot sé quat ly tdm dang khdc dé thong gié hodc diéu
hoa khong khi

- Quat ly tim thoi thang (dang ong): (Tubular centrifugal fan, in-line centrinfugal
Jfan)
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N6 gom mot vé hinh tru, guong cdnh, canh, miéng hiit va dng con. Dong khi di vao
quat theo truc, qua quat doi huéng 900 ép vao vé tru tao nén dp sudt, sau dé lai doi hudng
song song vdi truc. Quat nay thoat trong giong quat hudng truc nhung nguyén ly khi dong
khdc hdn. Quat nay cé hiéu sudt thap va d on cao, nhung khéng thay déi dong nén duoc sit
dung thay cho quat huéng truc khi cdn dp sudt cao.

- Quat mdi: La quat ly tim: Dong khi khi qua quat sé chuyén huéng vudng géc vdi truc va
thodt ra khoi chup bdo vé. Pacj tinh ctia quat nay tuong ty quat huong truc.

* Quat hudng truc:
Cé 3 loai chui yéu:
- Quat doc truc kiéu chong chong
- Dang 6ng
- C6 canh huéng
Do I6n cot dp phu thudc vao ty s6 duong kinh chéan cdnh va dinh canh rh = Do/D;

Loai chong chéng: Sit dung tuong doi rong rdi, cé 3 — 6 cdnh, ty s6 rh nhé hon 0,15
nén cjt dp bé trong khi luu lugng lon. Loai nay thuong thém vanh canh hay vanh dia phia
trudc.

Loai dang éng thuong cé 6 — 9 cdnh, ddt trong vé tru, hai ddu uén cong dang khi
dong. Ti s6'rh khong qud 0,3. Quat c6 luu lugng va cot dp so vdi kiéu chan vit.

Quat c6 canh huong: Co thém canh huéng phia sau canh quat co tac dung huéng
dong, trigt tiéu xody va bién mét phdn cot dp dong thanh dp tinh, khe hé giita vé va dinh
cdanh hep hon. Ti s6'rh > 0,3, né c6 kha néng tao ra dp sudt cao va luu lugng lén.

8.5.3 Pic tinh quat va di€m 1am viéc clia quat trong mang dudng 6ng.

* Po thi ddc tinh:

Do thi bi€u di&n quan hé giita cot 4p H va luu lugng V tng v6i sd vong quay n clia
gudng canh clia quat goi 14 dé thi ddc tinh ciia quat.

Trén d6 thi dic tinh ngudi ta con biéu thi cic dudng tham s& khic nhu dudng hiéu suit
quat g, dudng cong suit quat Ngq.

* Ddc tinh mang duong ong:

M&di mot quat & mot tdc dd quay niao d6 déu cé thé tao ra cac cot 4p Hq va luu lugng
Hq khac nhau @ng véi tong trd luc Ap dong khi di qua

Quan hé Ap — V goi 1 ddc tinh mang duong ong.

Trén d6 thi dic tinh di€ém A dudc xdc dinh bdi tdc dd 1am viéc clia quat va tdng trd lyc
mang dudng dng goi 12 diém lam vigc ciia quat. Nhu viy & mot toc dd quay quat ¢ thé cé
nhiéu ch&€ d6 lam viéc khdc nhau tuy thudc dic tinh mang dudng dng. Do d6 hiéu suit clia
quat s& khdc nhau va cong suat kéo doi hdi khac nhau.
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Nhiém vu clia ngudi thi€t k€ hé thong dudng 6ng 1a phdi lam sao v6i mot luu lugng V
cho truSc phdi thi€t k& dudng dng sao cho dat hiéu suit cao nhi't hoic chi it cAng gan Nmax
cang tot.

8.5.4 Tinh chon quat gio.
Mudn chon quat va dinh di€ém lam viéc clia quat cAn phai ti€n hanh x4c dinh
- Luu lugng tinh todn Vit
- Cot ap tinh todn Htt

- Sau d6 can luu y mdt s6 y&u té nhu: dd dn cho phép,, dd rung ndi dit mdy, nhiét do
chat khi, kha ning gdy An mon kim loai, ndng dd bui trong khi

a) Luu lugng tinh todn Vtt d6i vdi hé thong diéu hoa khong khi chinh 13 lvu Iugng thé
tich Lv

b) Cot dp tinh téan chinh la Htt = XAp
¢) Luu lugng can thiét clia quat chon nhu sau:
- V6i moi trudng sach: Vg = Vit
- V6i quat hit hay tai liéu: Vg = 1,1 Vit
d) Cot 4p can ti€t ciia quat Hq chon theo dp sudt khi quyén va va nhiét do cha't khi
Hq = Htt. [(273+)/293]. [760/B].[pi/pi]
Pk, pkk mat do cla chat khi va khong khi tinh & 0°C va Bo = 760mmHg
- Né€u quat tai bui hodic cdc vat rin khdc (bdong, vai, sgi.. ) thi chon
Hq = 1,1.(1 + K.N).Hit
K 12 hé s6 tuy thudc vao tinh chit clia bui

N — Nong d6 hdn hgp van chuyén = Khéi lugng vat chat tdi / khdi lugng khong
khi sach, kg/kg

e) Cin ctt vao Vq va Hq ti€n hanh chon quat thich hdp sao cho dudng dic tinh H-V ¢6
hiéu suat cao nhat (gan Nmax).

f) Pinh di€m lam viéc clia quat va xdc dinh s& vong quay n va hiéu sudt cda né. Tir d6
tinh dudc cdng suat dong co kéo quat.

Khi chon quat cin dinh tc d6 ti€p tuy&n cho phép nim trong khodng u < 40 — 45 m/s
dé tranh gay dn qud mifc. Riéng quat c6 kich thudc 16n hon Do > 1000mm cho phép chon u <
60m/s

g) Cong sudt yéu cau trén truc
Nq = Vq.Hq.10%/mq, kW
Trong d6 Vq m*/s va Hq, Pa
Vi quat hit bui hodc quat tai:
Ng = 1,2.Vq.Hq.10%/mq, kW
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h) Cong suit dit cia dong co:
Ndc = Nq.Kdt/ nu
N — Hiéu sui't truyén dong
+ Tryc ti€p nu = 1
+ Khép mém: nw = 0,98
+ Pai: nu=0,95

Kdt — Hé s& du trit phu thudc cong sui't yéu cau trén truc quat.

Nq, kW Quatly tim Quat doc truc
<0, 1,5 1,20
0,51-1,0 1,3 1,15
1,1-2,0 1,2 1,10
2,1-5,0 1,15 1,05
>5 1,10 1,05

Khi chon quat phdi lvu y do 6n. Do 6n clia quat thudng dudc cdc nha ch€ tao dua ra
trong céc catalogue. N&u khong c6 catalogue ta c6 thé ki€m tdc do dai trén dinh quat. Toc do
dé khdng duge qué 16n

o =7.Dl.n<40+45 m/s

[ [

Chuong 9: PIEU KHIEN TU PONG HE THONG PHKK ( 3 tidt)

Chifc ning clia hé thdng diéu chinh ty dong 12 nhim duy tri va gitt 6n dinh c4c thong
s6 van hanh cla hé thong diéu hoa khong khi khong phu thudc vao diéu kién khi hau bén
ngoai va phu tai bén trong.

Céc thong s6 cd ban cAn duy tri la:
- Nhiét do.
- Po4m
- Ap suit.

- Luu lugng.
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Trong cdc thong so trén nhiét do 13 thong sd quan trong nhat.

9.1 So db diéu khién.

Céc hé thdng diéu khién ty dong trong diéu hoa khong khi hoat dong dua trén nnhiéu
nguyén tic khac nhau. Tuy nhién mot hé thdng diéu khién déu c6 cac thiét bi tuong tu nhau.

CONTROLLER
SET POINT SENSOR

Ts

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SENSOR
|
t

T. - AIR

|
|
|
i
i
i
i
i
i
i
i
i
i
CONTROL DATA |
|
|
|
|
|
|
i
i
i
i
i
i
i
i
|

CONTROL DEVICE

Ta nghién cttu sd d6 diéu chinh nhiét do:

Hé thong dudc sit dung d€ diéu chinh nhiét dd khong khi ra. Khong khi duge lam lanh
bing nudc lanh vao AHU.

Khi nhiét d6 gié ra TM nhd hon gid tri dit truSc TS hé thdng diéu khién tic dong déng
van dién tir khong cho nu6c lanh vio dan trao d6i nhiét cia AHU. Ngudc lai khi nhiét dd cao
hon gid tri dit TS thi m& van dién tir cho nu6c lanh vao san trao ddi nhiét cia AHU d€ 1am
lanh nuéc.

- B6 cdm bi&n (sensor): Ghi nhin su thay ddi clia dit liéu diéu khién (TM)

- B6 diéu khién (controller): Pem so sinh gi4 tri ghi nhian dudc véi gid tri dit TS. Ty
theo quan hé cda 2 thong s6 nay ma tin hiéu ra sé khac nhau.

- Bo diéu khién tdc dong 1én cd cAu thira hanh (control device) dé diéu khié€n dong hay
mdG van dién tur.

+ Khi TM > TS: M4 van
+ Khi TM < TS: Béng van

9.2 Cdc ngubn ndng lugng cho hé thong diéu khién:

Ngudi ta st dung nhiéu ngudn ning lugng khic nhau cho cdc hé thong diéu khién:
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- Pién ning: Pai bd phan cdc hé thdng diéu khién st dung dién ning dé diéu khién do
tinh gon nhe va dé dang st dung. Ngudn dién cé dién 4p thudng nim trong khodng 24 - 220
V. Mot s& hé thong st dung hé thong c6 dién 4p va dong thap: U < 10V, I=4-50mA.

- Hé thong khi nén: Ngudi ta c6 thé st dung hé thdng khi nén dé€ diéu khién. Hé thdng
d6 c6 dp suat P=0 - 20 1b/m?

- Heé thong thdy lyc: Hé thdng nay thudng c6 4p sud't1én P = 80 - 100 Ib/m?

9.3 Cdc phuong phdp diéu khién:
a) Phuong phdp diéu khién ON-OFF
Phuong phdp nay thudng dugc sit dung trong cdc hé théng nhd.
Khong ché trang th4i cda mot phin tif nao d6 & 2 trang thdi: Péng v mé

Vi du: D€ diéu chinh nhiét do khong khi trong phong, may diéu hoa cira s6 thuc hién
nhu sau:

+ Nhiét do dit trong phong 1a 22 °C
+ Khi nhiét d6 trong phong xudng 21°C may sé& dirng chay.

+ Khi nhiét d6 1&én 23 °C thi m4y bit dau chay lai.

23C NN A A S

NN N

ON OrFF ON OoFrF ON OFF | ON

Nhu vy mdy sé& lam viéc trong khodng nhiét do tir 21 - 23°C.

Do chénh nhiét d6 giita 2 vi tri ON va OFF goi la vi sai diéu khién.

Bay gid ta hiy biéu thi trén do thi sy thay d6i nhiét do phong va cong suit theo thdi
gian.

Trong diéu kién 1y tudng khi nhiét do 1&én 23°C thi mdy bit diu chay va ngugc lai khi
nhiét do dat 21°C thi mdy dirng nhung do qu4 tinh nhiét nén d&€n 230C va 210C nhung nhiét d6
phong van thay d6i mot khodng niao dé.

* Pic di€m cda phuong phap diéu khién ki€u ON-OFF
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- Pon gidn nén thudng st dung cho he thdng nhd.

- Cong suat gifta cdc ky dao dong 16n. Nén khong thich hdp cho hé thdng 16n va diéu
khién chinh x4c.

b) Phuong phdp diéu khién budc.

Thudng dugc st dung cho hé thong 16n cé nhiéu mdy. Phuong phap nay ¢ uu diém
han ch& dudc sy sai léch 16n cong suit giita cdc ky.

9.4 cdc thiét bi dieu khién chinh:
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Chuong 13: THONG GIO CONG NGHIEP

13.1. PHAN LOAI CAC HE THONG THONG GIO CONG NGHIEP:

Céc qud trinh sdn xuat trong cong nghiép ton tai mdt van dé 12 ludn ludn 12 kem theo
hién tugng tod ra cac chat khi hodc hoi ddc hai, cdc loai bui cong nghiép va nhiét. do nhitng
y&u t& nay ma khong khi trong cdc gian may thudng bi nhiém ban va thay d6i tinh chat, c6
dnh x4u dén sitc khoé ciing hu cdm gidc cla con ngudi, dn t6i lam gidm ning xuit lao dong.

Con ngudi trong qué trinh lao dong, 1am viéc trong cdc gian may cling thudng xuyén
toa nhiét, 4m va khi cacbonic. vin dé nay da dugc nguyén cttu trong cic chuong trudc day.
Do viy mot yéu cAu khong thé thi€u dugc ndi véi cac nganh cong nghiép, dic biét 1a cdc xi
nghiép cong nhiép chua c6 diéu kién trang bi cdc hé thong diéu ti€t khong khi hoan chinh,
hoic cdc xi nghiép hoat dong trong diéu kiém 6 nhiémnghiém trong, d6 1a phai c6 moat hé
thong thong giénhim tao ra moat moi trudng khong khi ¢é nhiét do, @6 Amva toc d6 chuyén
dong ctia khong khi & mitc dd hop 1y ddm bdo cdm gidc twong ddi binh thudng cho con ngudi
lao dong trong moi trudng do.

Khong khi trong cdc gian mdy can phdi ddp ¢ng dugc nhitng yéu cau: khong bi &
nhiém do bui, cdc khi doc hai, nhiét do va dd 4m & mic hdp 1i, hoidc ndng do cic khi doc hai
va bui & mic d6 cho phép theo tiéu chuan vé sinh cong nghiép. d€ dat dugc yéu ciu d6, ngudi
ta phai st dung hé thdng thong gié cong nghiép d€ thai khong khi da bi nhiém ban ra khdi
gian mdy va thay khi n6 bang khong khi sach tir bén ngoai vao sau khi da xit 1i s6 bd.

Khong khi dugc dua tir ngoai vdo gian mdy ngudi ta goi la “khong khi thai vao™.
Ngudc lai, khong khi dugc thdi ra khdi gian mdy goi 1a “khong khi thai”.

Viéc phan loai cdc hé thdng thong gié thudng dua trén mot s& co s sau:
1-Theo chic ning mot hé thong thdong gid cé ba loai:

- Hé thong thong gi6 thSi: dung d€ thdi khong khi sach vao gian mdy.

- Hé thong thong gi6 hiit: ding d€ thai khong khi bi nhiém ban ra khdi gian mdy;

- Hé thong thong gi6 k&t hop thdi va hiit: ding dé thuc hién ddng thsi ca hai nhiém vu thdi
khong khi sach vao va thdi khong khi bi nhiém ban ra khdi gian mdy;

2-Theo phuong phap tao chuyén dong ctia dong khdng khi c6 hai loai:

- Hé thong thong gié tu nhién: chuyén dong ctia dong khong khi do tic dong clia d6 chénh
nhiét do khong khi trong nha va ngoai trdi va do 4nh hudng clia 4p xui't gid, tic 1a do cdc y&u
td tu nhién gay ra.

- Hé thong thong gié nhan tao (con goi 1a hé thong cudng biic hay cd
hoc): chuyén dong ctia dong khong khi do tic dong nhin tao tic 1a duing cdc loai quat gié tao
ra.

3-Theo phuong phap t6 chitc khong khi c6 ba loai:

- Hé thong thong gi6 cuc bo: hé thdng va thdi va hit khong khi dugc bd tri truc tiép tai mot
vi tri nhat dinh trong gian mdy. hé thdng it cuc bd nhim thdi khong khi bi nhiém ban ra ngoai
khong d€ cic chit doc hai va nhiét 4nh hudnglan rong ngoai ra toan gian mdy. con hé thong
thdi cuc bd nhim cung cAp khong khi sach di st Iy sd bd c6 nhiét @6 va dd6 4m nhat dinh dén
vi tri cAn thiét tao ra mdi trudng khong khi thich hgp cho con ngudi va cong nghé;

- Hé thong thong gi6 trao ddi hoan toan (con goi la thong gié tdng thé): ¢6 thé dugc ba tri
ca ki€u hiit va ki€u thdi. hé thong ki€u hiit c6 thé thay thé khong khi trong toan bd gian may
bing cdch thii khong khi bi nhiém bin qua cdc miéng hiit bd tri khip trong thé tich gian mdy.
con hé thong thdi nhim tao ra khong khi ddng déutrong toan bd thé tich gian mdy, chinh x4c
hon la ving lam vi€c gian mdy.
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- Hé thong thong gié k&t hop: hé théng k&t hgp ca hai hé thdng trén, tic 12 cdc phuong
phdp théi cuc bo, hiit cuc bd, thdi toan phan va hit toan phan.
Su trao d8i khong khi trong gian may dugc dit trung bdi mot dai lugng goi 1a boi sd trao
ddi khong khi, ky hiéu 12 k. boi s6 nay dudc dinh nghia bing ti s6 giita thé tich khong khi cap
vao gian mdy trong mdt don vi thdi gian (thudng tinh theo gid) vdi thé tich khong gian gian
mdy( khéi tich ).
K =Vkk/Vgm, 1/h,
Trong d6 Vkk — luu lugng thé tich cip vao gian mdy, m*/h
Vem — khdi lugng clia gian mdy, m?.
Nhin vao bi€u thiic nay ta ¢é thé thdy y nghia ctia hé s6 K chinh la s6 1in thay th&
lugng khong khi clia gian mdy trong mot gid (hay c mdi gid cap vao lugng khong khi bean
ngoii gap bao nhiéulan thé tich cia gian mdy).

13.2. THONG GIO TU NHIEN:
Qud trinh thong gié ty nhién trong dxc gian may c6 thé bao gdm céc dang sau:
- Thong gi6 do tham Iot.
- Thong gi6 do khi 4p.
- Thong gi6 theo hé théng kénh din.
Sau nay ta s& nguyén cifu tirng dang cu thé.

13.2.1. Théong gi6 do tham lot:

T4t c4 cdc két cdu xay dung bao che gian may déu c6 thé giy ra qua trinh thim lot
khong khi do d rdng clia vat liéu,cdc khe hd clia cfa 8, cita ra vao, clra mdi,..... Khong khi
ngodi trdi c6 thé thé xdm nhip vio trong nha qua cdc khe hd clia két ciu bao che do anh
hudng clia d6 chénh 4p suit trong va ngoai trdi.

Lugng khong khi thim lot phu thudc vao d6 rdng clia két ciu bao che, ciing nhu tdc do gié va do
chénh nhiét do clia khong khi trong nha va ngoai trdi. Nhw vdy qud trinh thim lot di nhién 12 khong
thé khong ch& va diéu chinh dudc, vi viy dang thong gié nay con dudc goi I thong gié tw nhién
khong c6 t8 chitc.

Qua trinh thong gié do thaAm lot dién ra & hidu hét cic cong trinh va cin dugc chi y dic
biét khi tinh todn thdng gié cudng bitc. Ching han, néu trong cdc gian mdy c6 b tri hé thong
thong gié cudng birc kiéu hit (v6i bdi s6 trao d6i khong khi nhd) thi ¢é thé khong can b tri
hé thong thong gi6 kiéu thdi vi khi d6 viéc thay thé lugng khong khi bi nhiém ban thai ra
ngodi s& dugc b lai biing lugng khong khi tham lot ty nhién.

13.2.2. Thong gi6 do khi ap

D6i véi gian mdy cong nghiép, két cAu xay dung clia nha xudng cho phép qu4 trinh
thong gi6 do khi d4p c6 thé thyc hién rat thuan 1gi. Qua trinh nay x4y ra do hai y&u t& ty nhién
tdc dong: nhiét 4p (4p suat nhiét) va 4p sult gié.

Qua trinh thong gié do khi d4p dugc goi l1a qua trinh thong gié tw nhién cé td chitc, do
ngudi ta c6 thé khong ché duge lugng khong khi dua vao nha va thdi ra ngoai qua cédc ctta s,
clta gi6, clra trdi cla gian mdy tuy theo dd chénh nhiét do, tdc do gié va hudng gi6. Qud trinh
nay dugc st dung rong réi trong cac gian mdy c6 tod nhiét 16n, tao ra nhiét lugng thira 16n (vi
du: cdc phian xudng cdan thép, luyén thép, dic gang,..).

13.2.2.1. Nhiét dp
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Nhiét 4p dudc tao ra do hiéu s& nhiét do khong khi trong nha va ngoai trdi. Thudng thudng khong
khi bén ngoai s& di vio qua cdc clta m3 & dudi thipciia két ciu bao che (cita s6, clia ra vao..) va khong
khi néng trong nha sé di ra ngoai qua cdc cira md § trén cao (vi du: clra tr¥i, cira thdng thodng,.. hinh
13.1).

Tuy theo dd md clia cdc clra 14y gi6 va thai gié ma ta c6 thé thay ddi sy phdn bd 4p sudt
khong khi trong nha doc theo chiéu cao. N6i khic di, ta ¢6 thé xdc dinh dugc mic ding 4p
(hay con goi la viing trung hoa). Bén dudi viing trung hoa s& c¢6 dp suat thip hon (chidn khong)
do d6 khong khi bén ngoai sé& di vao nha. Con bén trén vung trung hoa dp suat khong khi cao
hon va khong khi s& dugc thai vao mdi trudng xung quanh.

Lugng khong khi d6i Iuu phu thudc vao do chénh Iéch trong lugng riéng clia khong khi
trong nha va ngoai trdi, 46 chénh 1éch nay tao ra mot cdt 4p H tuong tng vdi toc dd chuyén
d6ng cia dong khong khi @ (m/s):

H=gh(py-pr)  N/m’

trong d6, pv, pr 1a khoi lugng riéng (mat do) clia khong khi ngodi trdi va trong nha tuong
ng vdi nhiét do tyva tr, kg/m?.

FB

he
~mtc déng a\p\’\ Vung trung hoa

-

=

lot— O oo

3\

Vi

Hinh 13.1. s d6 nguyén ly thong gi6 nhiét 4p

g - gia tdc trong trudng, g = 9,81 m/s’
h - khodng cach theo phuong thing ding giita clra gié vao va cia gié thai, m.
T&c @6 chuyén dong trung binh ctia khong khi & cira gi6 vao c6 thé xdc dinh nhu sau:

o1 = 2H,/ p, :\/Zghl(p”p;pT) ,m/s .

T

m=+2H,/ p, :\/ZQhZM , m/s.

Luu lugng khong khi chuyén dong qua cic cira gi6 tuong ng sé 1a:
L= F]a)i,Ll], m?/s
L2 = Franp , m’/s
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Trong d6 F1,F> - ti€t dién thuc t& clia cdc clra gié vao va clia gié thai, m?%;

L, 142 - hé 8 luu lugng cla cdc cita gié vao va cilra gi6 thai; hé s6 nay phu
thudc vao két cau cla clra gio.

T cdc biéu thifc trén ta c¢6 thé thiy ring & mot ché d6 nhit dinh tuy thudc vio d6 md
clia cdc ctlia gi6 ta c6 thé lam thay d6i luu lugng khong khi thong gié clia gian mdy vi khi dé
ta da thay d6i ti€t dién clra gié va hé s6 luu lugng clia né. G ch€ d@d 6n dinh L; = L va ta cé
thé vi€t lai quan hé trén nhu sau:

HiF1/1pF > = o/ o)

Trong trudng hgp don gidn, cdc clra gié c6 hé s6 luu lugng xap xi nhau ta s& c6 quan hé
sau:

Fi/ F2 = w/w

Nhu vay khi tinh todn thi€t k& cdc cita gi6 ta cAn chd y mot i 1& Fi/F2 thich hdp d€ luu
lugng khong khi thong gi6 1a 16n nhit. Va trong qud trinh st dung, khi thay ddi d6 mé clia cic
clfa gi6 ta cling can quan tAim dén ti 1& nay.

Biéu thic trén c6 thé bi&n ddi:

/ . h
F/F = /h /;_pT =a\/%
Y h

Nghia 1 khi thay ddi ty s6 Fi/F» ta da 1am cho vi tri clia viing trung hoa thay ddi tuong
ung.

13.2.2.2. Ap suat gio:

D3&i véi cac gian mdy, mot yéu t& 4nh hudng dén qué trinh thong gié khong thé khong
k& dé&n 1a 4p suit clia gi6. Ap sudt nay tao ra khi c6 gi6 thdi qua k&t cdu bao che. G phia dau
gi6 do sifc can clia k&t cAu bao che 1am gidm tdc d6 chuyén dong ciia gié ma dp suit khong
khi sé& ting 1&n, c6 tic dung dday khong khi vao trong gian may. Ngugc lai & phia cudi dong
gi6 do k&t cAu bao che tao ra xody quin ma 4p sudt khong khi gidm xudng ( toa ra d6 chan
khong nhat dinh) ¢6 tdc dung hit khong khi ta khéi gian mdy, hinh 13.2.

i \ T
S P R R R

Hinh 13.2. So dé nguyén Iy thong gié do dp sudt gié

Nhu vay khi c6 gi6, dong khong khi thong gié dudc tao ra. Tri s6 dp suit (hay do chan
khong) do gi6 tao ra ¢ thé ap dung theo cong thic:

Hy =Ky.0,.07 /2 , Nim’.

Trong d6: Ki- hé s6 khi dong tinh dén 4p suit hay do chan khong do gi6 tao ra
ti 1& v6i 4p suit dong clia gio;
@, - toc do gid, m/s.

Py - khoi lugng riéng cia khong khi ngoai troi, kg/m?.
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Né&u tinh todn dong thdi tdc dong clia 4p sudt gié cia nhiét 4p thi luu lugng khong khi
thong gié chuyén dong qua clra gi6 va c6 thé xac dinh theo cong thifc:

L =Fu \/ZQh{MJ + K (m%/s)
Pn

D6i véi cdc gian mdy khong c¢6 Iugng nhiét thira 16n ( vi du cdc phan xudng ldp rdp co
khi, ch& bién thuc phdm.,... )thi qua trinh thong gi6 do khi 4p chi dugc st dung vio mila néng
va ngudn tao ra chuyén dong clia khong khi chinh 1 4p suit gié. Con trong gian mdy c6 nhiét
thira 16n va dong thdi c6 tda ra cdc chat khi va hoi doc thi phai st dung k&t hgp cdc hinh thitc
thong gi6é do khi 4p va nhén tao.

Thong gié do khi 4p cho hiéu qua cao trong trudng hgp phdi hop t6t b tri cdc clra gié
vao va ctra thai gié. Vao mua néng dd chénh 1éch khong khi ngoai trdi ty va khong khi trong
nha tr nhd hon so v6i mua lanh nén muén ting hiéu qua thong gié khi 4p thi phdi ting
khodng cdch gifta cdc ctta gié vao va clra gi6 thai (vi du, md cédc clra gié thAp gan mit nén va
ting d0 md cla cac cia gio ). Ngudc lai vao mua lanh, d chénh nhiét 36 khong khi 16n hon
nhung Iuu lugng khong khi thong gié lai can it hon vi lugng nhiét thira gidm ( do t&n that nhiét
ting ) nén cAn phai gidm ti€t dién clia cdc clra gi6 vao va clia gié thai (c6 thé déng cic cira
gi6 vao & dudi thap va chi md cdc cita § d6 cao 5-6m ké tir mit nén, diéu nay ddm bio cho
khong khi lanh ngoai trdi khdong dnh hudng truc ti€p téi viing lam viéc).

Viéc st dung thong gi6 do khi 4p d6i vdi cdc gian may c6 thé tich 16n c6 hiéu qua kinh
t& cao vi khong can von dau tu cho hé thong thdng gié (quat, dudng dng din khong khi,... )va
chi phi van hanh ciing khong danh ké.

Tuy nhién nhugc di€ém cda thong gi6 khi ap 12 khong thé phan phdi khong khi ddng déu
trong todn by gian mdy, khong chii dong dua khong khi sach t6i vi tri lam viéc mong mudn, va
khong thé 1am sach bui trong khong khi theo yéu ciu.

13.2.3 Thong gié ty nhién theo kénh
dan: .

V& mit nguyén 1y tao chuyén (N ?) dong clia
dong khong khi, hinh thitc thong . gi6 nay
ciing do tdc dong clia nhiét 4p va E - Q/J = 4p sult gio,
nhung khdc véi hinh thic thong E H i p H gi6 khi ap,
trong hé thong ndy qué trinh i LT chuyén
dong cﬁ/a khc:mg khi dugc thl_,/l'C hiéI} H L‘L B ﬂ trong cac
dudng 6ng dan khong khi bo tri két ] 1] hgp trong co
ciu xay dung. b » - H

A

cong trinh. Chinh vi dya tr?n Honh 13.3. Su 1iod thoong giou theo keonh
nguyén li khi 4p ma hé thong nay huut cuya coong trénh 3 taang

dugc tinh todn nhu mot hé thong
thong gi6 hit v6i cot dp hiit bing cot 4p nhiét 4p va 4p suit gié tao ra.
Ta hiy xem xét mdt hé thong thong gié ty nhién theo kénh din nhu hinh 13.3.
Ap sué't can thi€t d€ thing trd thuy luc cia dudng dng dan khong khi tir miéng hit A dén
di€m thdi ra ngoai trdi B( tinh cho tAng mot clia cong trinh) 1a:
H=g hi.(® . ®7), N/m’.
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Honh 13.4  Cauc loaui kednh dadén thodong
gioy

Ap sudt nay dat gid tri I6n nhat vio mua lanh va gidm di vao mlia néng, nén qud trinh
trao d6i khong khi khi thong gié tu nhién theo kénh sé khong phai 14 qua trinh n dinh. Vi li
do d6, loai hé thong thong gié thich hdp vdi nhitng cong trinh ma lvu lugng thong gié thay ddi
it 1Am 4nh hudng d&€n cdm gidc clia con ngudi, vi du, nha &, khu tip th€ nha hanh chinh,...

C4c kénh hit kong khi thudng duge bé tri trong céc tudng gach xay (h.13.4a) hay dué6i

dang hop treo (h.13.4b). Khi 1én dén tran,
céc kénh hljf s& dugc ndi Céinh hudng chung t}’mnh
mot dudng Ong gép cé cach - ‘7L/ nhiét dé tranh
hién tugng gidm nhiét 4p va = ngungdmcia
khong khi. Chidu dai cia A | = HuOnE%  4idne Gng

g6p thudng nhd hon 8m vi / ')Aw —— nhiét 4p co tri

s& nhd.
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Honh 13. Moot daung difectu uun
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Tir dudng 6nggdp khong khi s& dugc thdi ra ngodiqua thap gidi gi6 cling dudc gidi nhiét
tot. Céc thap gidi gié thudng c6 nén chup & dinh thdp d€ tranh dnh hudng ctia mua hoac bui
khi quyén. Thap thudng dugc xay dung xay dung cao hon dinh mai khodng 0,5m d€ tranh hién
tugng quan gié. PE ting sitc hit ty nhién cho cac thdp thai gi6, ngudi ta thudng lam céc
diflectd thay cho nén chup d€ 1¢i dung dnh hudng clia gi6 tu nhién, tao ra sic hiit phu cho hé

thong. Mot dang difectd don gidn nha't bi€u dién trén hinh 13.5.
30

30\? T (D (D) (7D 100 D) (0D (7D (7D (D)
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Honh 13.6. Cauc (3=

Trong cuv voug i auy DO000UO00 dung
bing panel tim 16n diic HBBBHBHH
s&n,ngudi ta ché tao céc,kénh HBBBHBHH huit
khong khi dudi dang khoi dic 0oooooug biét
bing bétdng hay bétdng cot sit HgHBBHHB va céc
vat liéu khac(h.13.6). 000(=1000

Céc miéng hat khong khi ¢ & bé tri
trong nha c6 thé€ 1a loai diéu chinh [———1 b) dugc
hodc loai/ kh(?ng diéu Chinh/du’()'c va a) ' thlr(\il/lg
dudc thi€t k€ mang tinh chat trang tri ket
hgp nhu hinh 13.7.

Da6i véi thong gié tu nhién
theo kénh din,thudng ngudi ta & khong
bd tri hé thong thdi vao ma chi c6 hé
thong hit nhu da trinh bay & o)
trén.Qud trinh thdm lot ty nhién s& bl
lai lugng khong khi thai do thong Minh 13.7. Caic dang cira hat khong khi hdt tu

nhién.

D& tinh todn chiéu cao clia thdp thai gi6 ta can luu y d&€n luu lugng khong khi can thi&t
cho thdng gié cdng trinh L(m%/s).Khi d6 tdc dd chuyén dong ctia khong khi trong dudng 6ng
din sé la:
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W, =— m/s
1
vGi Fi-ti€t dién kénh din & vi tri i dugc thi€t k& sd bd,m>.
Dua vao gid tri oi nay,ta xdc dinh dudc tdng trd luc thuy luc cia kénh din khong khi:
Z=%Ri.li + Zi.prk.w%/2 N/m?,
Véi Ri — hé s6 trd luc ma sat dudng dai,N/m?.m;
li — chiéu dai ctia doan kénh din c6 Ri,m;
i - hé s6 trd luc cuc bo;
oi — toc dd dong khong khi tai vi tri tinh todn c6 trd luc i, m/s;
pkk — mat dd khong khi tai vi tri tinh todn, kg/m?;

Sau d6 ta so sanh Z véi H(4p sudp do khi 4p tao ra).Néu Z>H ta c6 thé phdi ting thém
chiéu cao clia thap thdi gi6 d€ c6 tri s6 hi 16n hon,sau d6 tinh lai Z trén co s hi méi
chon.Ngugc lai néu Z<H ta c6 thé gidm bét chiéu cao thap thii gié d€ gidm chi phi ddu tu xay
dung,néi khac di,chiéu cao hgp li cia hé thong thdng gié ty nhién theo kénh din c6 thé xdc
dinh theo biéu thic:

SR+ pp@ll2 z

g(on —por) g(on —por)

1

13.3 THONG GIO CUGNG BUC (NHAN TAO)

Trong cdc hé thdng thong gi6 nhan tao,qud trinh chuyén dong ctia khong khi(cap
khong khi vao va thdi khong khi ra khdi gian may)dugc thuc hién nhd yé&u t6 tdc dong nhan
tao,tic la cdc loai quat gio6.

So véi thong gi6 tu nhién,thdng gi6 nhin tao c6 wu diém 1a:pham vi hoat dong 16n do
cOt 4p quat tao ra 16n,c6 kha ning thay d6i hoic duy tri lvu lugng khong khi cin thi€t tuy theo
nhitng diéu kién khi hau nhiét d6 khong khi ngoai trdi va toc do gio.

Nhudc diém clia thong gié nhan tao 12 chi phi diu tw 16n,chi phi van hanh cao,dd 6n
cda hé thdng 16n va khé khic phuc.

13.3.1 Hé thdng thong gié thdi toan phan.

Loai hé thdng nay dudc tinh todn d€ tao ra bdi s& trao ddi khong khi cAn thi€t nhim gidm ndng
dd cic chat doc hai xudng dudi mitc cho phép.PE& thdi khong khi nhiém ban ra khdi gian mdy ngudi ta
c6 thé st dung hé thong hiit nhan tao hay hiit ty nhién.

Lugng khong khi cin thi€t d€ gidm ndng dd cdc chi't doc hai xudng dudi mic cho
phép c6 thé dugc xac dinh theo cong thifc sau:

a)P6i véi cdc loai khi doc hai:

Li= G/(gcp - gV) kg/S,
Trong d6 G — niing suit tod cdc chat doc hai trong gian mdy g/s;
gep — ham lugng cho phép clia cdc chit khi doc hai trong khong khi thdi ra
khdi gian mdy, g/kg;
gv — ham lugng cic chit khi doc hai trong khong khi méi thSi vao(thudng rat

nhd) g/kg.

b)P&i v6i cdc gian may c6 tod nhiét:
__Q __Q

cp(tT -ty) I;-1y
trong d6 Q — nhiét lugng thira can x{ 1i trong gian mdy, W;
cp — nhiét dung riéng cia khong khi, ¢,=1,05 kl/kg.K;

L»
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tT,tv — nhiét d6 khong khi thai ra va khong khi théi vao, °C;
It,Iv — entapi clia khong khi thai va khong khi théi vao, J/kg.
¢)PGi véi cac gian mdy c6 tod Am:

—  kgls
(dT - dv)

trong d6 D — ning lugng tod 4m trong gian may,g/s;
(dr - dv) — dung 4m clia khong khi thai va khong khi théi vao,g/kg.
Boi s6 trao d8i khong khi c¢6 thé dugc xdc dinh theo cong thifc:
L
ng Pk
Vi prc— mat do trung binh clia khong khi,thudng 14y bing 1,2 kg/m?>.

K=

Khi tinh todn lvu lugng khong khi cAn thi€t cho mdt hé thdng thong gié thdi toan phan
d6i véi gian may c6 ddng thdi tod nhiét, m va cdc chi't khi ddc hai, ta phdi tinh todn ca ba
loai lugng L; Lz, L3, sau d6 chon luu lugng c6 tri s6 16n nhat.

V& mit ciu tao chung, hé thdng thong gi6é thdi thudng bao gdmbudng xi 1i khong khi va hé

£
9 ../4:;‘
% %
7
7 o %
it IHT‘ 4
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Honh13.8. Thodng giou thobi toatin phaan codng trdnh codng nghieop:
1- ctrya giou; 2-kednh huut; 3-van huut; 4- ltruui lotic buti; 5-caloriphe;
6- quaut li tadm; 7-kednh dadén giou; 8- citya giou; thaup thayi giou

thong dudng din dng va phan phdi khong khi(viéc tinh todn tuong tw nhu trong cdc hé thdng
DPTKK da gidi thi€u trong cdc chuong trudc day).
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Mot thi du minh
vé hé thdng thong
thSi toan phan dudgc
hién trén hinh 13.8

Pudng 6ng din va
phdi thudng ché tao
kim loai va cé cac
thSi da dang (h.13.9)

Honh13.9. Micong thodi vat hiruung doing khoong khé
trong heo thodng giou thodi codng nghieop
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phéan phdi ddng déu khong khi trong toan b mit bing gian mdy va dwa khong khi sach t6i viing lam
viéc nhu mong mudn.

13.2.2. Hé théng thong gi6 thdi cuc b

Hé thong nay thudng bao gdm ba loai chi yé&u sau.
13.2.2.1. Chup gio

C6 thé dinh nghia chup gi6 12 mot dong khong khitip trung tir miéng thdi dic biét hudng
tryc ti€p vao ngudi hodc noi c6 ngudi lam viéc.

Tuy theo loai cong viéc, cudng do lao dong clia con ngudi, mitc do ti€p xtc clia con ngudi
v6i cdc bé mit tod nhiét ma ngudi ta chon loai chup gi6 cho phit hgp, ¢6 thé sit dung khong
khi ngoai tr&i, khong khi hdn hop giita trong nha va ngoai trdi, (n€u gian mdy khong c6 cic
khi doc hai) hodc lam lanh so by khong khi bing budng phun nudc lanh truée khi cap vao
chup gié.

Chup gi6 dugc st
dung nhim tao ra
nhitng diéu kién
binh thudng tai vi tri
lam vi€c. Trong cdc
gian mdy cong
nghiép, ngudi ta
thudng st dung
chup gi6é & nhitng
noi ¢6 ngudi lam

viéc phdi ti€p
xticvdi ngudn tod
nhiét birc xa co
ning suat trén
0.7kW /m? hodc nhifng qué trinh sdn xu#' tod ra hdi khi ddc ma khong thé trang bi céc thiét bi
bdo vé khiac (h13.10)

Chup gi6 c6 thé cd dinh hoic di dong tuy theo tinh chat lao dong clia cong nhan.

Nhiét do trong viing 1am viéc véi tdc do khong khi dung trong chup gié dugc 14y nhu sau;

-Vé mua lanh: lao dong nhe:15423°C va 1 43m/s; lao dong ning: 8 4 18°C va 244m/s 4;

-Vé mila néng: lao dong nhe: 18428°C va 244m/s; lao dong ning: 16425°C va 345m/s

Phuong phdp tinh todn dong khong khi ctia chup gié tuong ty nhu tinh todn ludng khong khi
tu do trong chuong trudc day.

Honh: 13.10. Chuup giou

13.3.2.2. Khoang gié (oazis)

D6i véi cdc gian mdy c6 nhiét lugng thira 16n nhung lai ¢6 it ngudi 1am viéc (dién tich
nén binh quin theo dau ngudi trén 100m*/ngudi), néu sit dung hé thdng thong gié thdi toan
phan s& khong hdp 1y vi can mot lugng nhiét ra't 16n trong khi cdc vi tri 1am viéc lai rdt it va
chi chi€m mot dung tich khong gian nhd (vi du, cdc vi tri diéu khién cabin miys,...).
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Céc khoang gi6 dudc 1dp dit dé tao ra nhitng diéu kién thuan I¢i cho mdi trudng khong
khi trong r.n(f)t pham = .
vi khong gian nay
dudc ngédn cich véGi &
khong gian con lai : S
clia mdy bing céc
véach thay tinh hay
chi't déo c6 chiéu
cao 2m k& tir nén.
Mot vi du vé
khoang gié trong
gian mdy tuabin ctia
nha mdy nhiét dién
dudc biéu dién trén
hinh 13.11

Aot

|
&i T T TR
Ex

13.3.2.3 Man chdn khdér  Honh 13.11 Khoang giou trong gian mauy cuya nhatt mauy

D01 VO CAC ZIAN M} i iUl ey wes prasees acesss ssssesp ssgoesy war sawas seess passsass ssvmse vAC
cong trinh thudng xuyén c6é ngudi ra vao (vi du: nha hét, clra hiéu,..) n€u trong nha va ngoai
trdi c6 ch& dd nhiét khidc nhau thi s& c6 mot lugng khong khi 16n chuyén dong qua cira md dnh
hudng dé&n ché& dd nhiét do trong nha.

Vi dy, vé mua
lanh, khong
khi lanh ngoai
trgi s€ tran

- a;iigj_-s—ﬁ
|

THEL T
H

e dSag, qua cta mg

I ® thuGng xuyén
lam qud lanh

T it A Kong ki

AL T L ‘ y
-ify’?ﬁh E. % Jise % 23‘ if{f_’ﬁ/m_‘f trong gian
5 ! 'Y i N 4 mdy, dnh
*  Hénh 13.12 Matin chaon khodng khé uy ctrya vatto gian hudng dén

S ning suit lao
dong va va diéu kién cong nghé cla gian may hoidc vé miia néng, khong khi trong nha c6
trang bi hé thong PTKK sé trang qua cira gay ton that lanh rat 16n Iam gidm hiéu qui ning
lugng clia hé thong. Trong nhitng trudng hgp d6, ngudi ta phdi thi€t k€ man chdn khong khi &
cdc clra ra vao gian may.

C6 thé dinh nghia man chin khong khi 12 ludng khdng khi dugc thdi vdi tdc dd 16n qua
khe hep dai b6 tri § phia dudi hay hai bén ctta ra vio gian mdy.

Céc vi du vé man chin khong khi dudc biéu dién trén hinh 13.12

Can chi y ring man chin khong khi ki€u thd hai phia kém hiéu qua hon ki€u thdi mot
phhia va chi dudc st dung khi khong thé 13p dit loai man chin & phia dudi.

Tinh todn man chin khdng khi dugc ti€n hanh trong hai trudng hdp va theo trinh tu sau:

a. Néu gian mdy cé cita troi hodc cita ldy dnh sdng trén cao
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Chiéu cao vung trung hoa trong khu viurc ctta do 4nh hudng clia man chin dugc xdc dinh

theo cong thitc:

h, = H m
H - ] b
[(1_q)|:c:u_|_ ch].pN —I-l
F Fct IOT

ct

Trong do:
h — chiéu cao ti tAim cifa tGi tAm ciia trdi, m
F. - dién tich cira, m?
1 - hé s luu lugng khong khi qua ctta khi c6 man chiin, 14y theo ban 13.1)
F ., - tong dién tich khe cita trdi hay khe 14y 4nh sing (xdc dinh theo bing 13.2), m?
q — ti s6 gitia Ivu lugng khong khi cAp va va tdng lugng khong khi qua ctra,
q = Gmc/Ge (xem bang 13.1);

Fes— tdng dién tich khe cita s& tinh theo bang 13.2, m®
p N, p T— khéi lugng riéng ctia khong khi ngoai trdi va trong nha kg/m*®
H — Chiéu cao ctra, m

Né&u khong khi cAp cho man chin dugc 13y tir bén ngoai thi trong cong thic trén, phan ti
(1-q) c6 thé bd qua

Lugng khong khi qua ctra do tdc dung ctia man chin c6 thé tinh theo cong thic:

Ge = Fep \/Zth(pN - pT)'pN kg/s
Luong khong khi can cip cho man chin
Gme = q.Ge, kg/s
Lugng khong khi ngoai trdi cAp qua cita 1a:
Gn = Ge = Gme= (1-q).Ge, kg/s
D3 véi cac cira khudt gié géc nghién o cia dong v6i mit phing ctta nén 14y bing 45°,

con cira khong khuét gié nén 14y biing 30°
Nhiét 46 khong khi dwa vao mang chin:
tme = [ton — (1 —q).t~]/q,°C
véi thn nhiét d6 cia hdn hgp khong khi ngoai trdi va khong khi cia man chin, trong gian may
c6 tda nhiét 16n, 18y gid tri khong nhd hon 5°C so véi nhiét d clia viing 1am viéc; trong gian
mdy c6 tdéa nhiét nhd, 14y khong nhd hon 2°C so véi nhiét do trong viing lam viéc; va déi véi
man chin bd tri & hai bén ctra thi 14y diing biing nhiét do khdng khi trong viing lam viéc.
b) N&u khong c6 ctia trdi hoidc clra 14y 4nh sdng:
H

hu = ,m
1+ A=) (u/0.6)" (py [ pr)

trong d6 H: 1a chiéu cao clra,m

Luong khong khi di vao gian mdy qua phan phia duéi ctta dugc xdc dinh theo cong thifc:
Ge=2/3Bhu 1 \[2gh,, (py — o1 ) o Ke/s

Trong d6 B 13 chiéu rong cira,m

Biéu thic tinh todn cic lugng khong khi tuong tu nhu cc trudng hgp trude

N6i chung man chidn khong khi can dudc bdo vé tranh dnh hudng cla gid.

Bdng 13.1 hé s6 luu lugng i
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Man chin mot phia Man chédn hai phia
G Fxhe/Fe = b/H Fxhe/Fe = 2b/H

1/40 1730 | 1/20 | 1/15 1/40 1/30 1720 1/15

Géc théi clia dong man chin 45° véi clra

Géce thdi caa 107 1022 0.25 0.29 10.32 0.25 0.28 0.32 | 0.36
dong man 0.8 1020 (022 10.26 |0.30 0.23 0.26 0.30 |0.34

chin 30° véi 0.9 0.18 ]0.20 0.24 0.27 0.21 0.24 0.29 0.32
clia

0.7 |0.25 0.25 ]0.33 0.37 0.28 0.32 0.37 041
0.8 |10.23 0.26 |0.30 0.35 0.26 0.30 0.35 0.39
0.9 ]0.21 0.24 |0.28 0.31 0.25 0.28 0.33 0.37
1.0 |0.19 0.22 ]0.26 0.29 0.23 0.26 0.31 0.35
Bang 13.2 Tiét dién khe ctta (m*/m chu vi) d6i vdi cic loai két cAu clra s6 va clra trgi khic
nhau.

Khung g Khung kim loai Ctra
Khung don Khung kép Khung don Khung kép ra
Clta |Cla |Cla |Clha |Cla |Cta |Ctasé |Cia vao
56 troi 56 troi 56 troi troi

0.003 | 0.005 | 0.002 | 0.003 | 0.002 | 0.004 | 0.0014 | 0.0028 | 0.01

13.3.3 Hé thong thong gié hit toan phan(tdng thé)

Hé théng ndy c6 nhiém vuthai cdc chit doc hai tda ra trong gian m4y trong qud trinh sdn xuit.
Dai véi gian mdy c6 boi s6 trao ddi khong khi nhd ( gan biing 1) thi khong cAn bd tri hé thdng
thong gi6 thdi k&t hgp vi khi d6 lugng khong khi ngoai trdi sé vao gian may theo con dudng
tham lot ty nhién. Con d6i v6i gian mdy c6 bodi s6 trao ddi khong khi 16n (16n hon 1) thi ¢6 thé
st dung hé thong thdng gi thSi k&t hop.

Pé€ han ché luu lugng khong khi thdng gid, titc 1a gidm chi phi cho hé thdng phai han ché
lugng tda cac chat khi va hoi doc hai ciing nhu tda nhiét trong gian mdy bing cdch thyc hién
mot s& biénu phdp cong nghé sau;

- Céch nhiét cac thi€t bi nhiét va dudng 6ng dan, st dung man chin biic xa. Bao che dé
han ch€ lugng nhiét bifc xa va ddi lvu d€n mic thap nhat;

- Bao che cdc rthi€t bi téa 4m;

- Bao che cic thi€t bi tda bui va khi doc, thuc hién van chuyén bing khi nén khi can van
chuyén cdc thi€t bi c6 kha ning gy bui, lam 4m vat liéu trong qud trinh nghién hoic
mai.

Trong gian may c6 ngudn tda bui va hdi khi doc cin sit dung hiit cuc b cho hé thdng
thong gi6 hiit tdng thé chi nén sit dung hé théng cuc bo.
Thong gi6 hiit tdng thé ciing thudng dudc trang bi 1am hé thdng thong gié su' ¢d cho cic gian
may c6 nhiéu héa chit doc hodc chat dé gy chdy nd ...
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V& mit cAu tao va tinh todn, hé thong thong gi6 hiit tdng thé ciing tuong tw nhu hé thdng thdi
t6ng thé. Cic thap gidi gié tuong tu nhu hé thong thong gié hit tw nhién.Vi du vé hé thdng
thong gié hit téng thé trén hinh 13.13

] ||

/\? — I aﬁ
412 ’ E

Hinh 13.13 thong gi6 hiit tdng thé cong trinh cong nghiép
1- Miéng hit, 2 - dudng dng gi6, 3 quat gi6, 4 - thap thdi gié, 5- loc bui

13.3.4 Hé thdng thdng gi6 hit cuc bd

Hé thong nay nhim x{ Iy nhiét va cdc chat khi doc hai ngay tai vi tri ¢6 tda nhiét va khi doc,
khong cho chiing tan toa ra toan b khdng gian may.

Mot s6 dang thi€t bi hiit cuc bd thudng st dung la: chup hit, ti hit, phéu hit, miéng hut.
13.3.4.1. Chup hut:

Chup hiit 12 dang hit cuic bd don gidn va phd bi€n nhit. Ching dudc st dung d€ thai cic loai
bui va hoi khi ddc hai c6 tinh chat nhe hon khong khi xung quanh va vi vdy né khuyé&ch tdn
1én phia trén (h. 13.14)

bé
thuian
Y ti€n cho
thao tac
san

xXuat,
chiéu
cao cua

chup
hut
thudng
W el s chon
. N ' trong
L\ S v khéang
3 ] SN S H=
777777777777 1,6 >
ST b) 1,8 m
1e 95

Hinh 13.14. Chup hit




ké tir nén. Kich thudc cia chup hiit dugc tinh todn nhu sau:
B=bo+ 0.8 h, mm
Trong d6 bo -1a kich thudc clia bé mit thi€t bi thdng gié.
h - 12 khdng céch tir thi€t bi d€n miéng hit ctia chup hit , mm
N&u chup hit ¢6 dang tiét dién tron thi dudng kinh chup hit tron tin h nhu sau:
D =do+ 0.8h, mm
Goc loe clia chup hit 14y trong khodng ¢ =60 ° ,h2 =100- 300 mm
Géc nay c6 thé 14y tdi 90°. Khi dé toc do tai tAm miéng hiit s& 13 1,65 1in t6c do trug binh tré
ntoan ti€t dién.néu chup hit c6 tiét dién hinh chit nhit , ngudi ta c6 thé thay thé né bing vai
ba chup hiit nhd hon.
D€ ting dién tich cia chup hiit ¢6 thé 14y ting chiéu cao clia thinh miéng hit h, thém
100> 200mm.
Luu lugng khi do miéng hiit thai ra tinh theo cdng thifc:
Q=3600.F.v , m’h.
Trong d6 F: dién tich ti€t dién tinh todn, m?
v: tdc¢ do trung binh tai ti€t dién tinh todn ctia chup hit dugc xdc
dinh nhu sau:
- khi théi cdac khi khong doc: 0,15 = 0,52 m/s
- khi thdi chat doc:
+ miéng hit clia bon mit ty do 1,05 1,25 m/s
+miéng hit cia 3 mat ty do 0,9 2 1,05 m/s
+ miéng hit cia 2 mat tw do 0,75 = 0,9 m/s
+ miéng hit mot mat ty do: 0,5 2 0,75 m/s
Trong thuc t€ d€ donm gidn viéc tinh todn , c6 thé sit dung dd thi hinh 13.15 x4dc dinh luu
lugng khong khi va dudng kinh 6ng hit ctia chup hiit.

0,,0, ; [;;‘/73
| T T T T T T mm F mm ¥ mm
§ | (. e (X [
~ N Nt 400
? =1 J
f (L RN § 1—t
Oy |
NS g ‘ , ] 600 <
ADD) |
> X £
- e . | [ :
h iy | 6000 <
NN
N QAN . I""F 500 5000
| Qo | } i ,
N \X ‘L o S 4000 .
N e i ] &
+—— — N | v — | 400 ‘ é»"
} I«U{g-.‘; INUT \ \\ ] 3000 S
)<= } 3 — | '
iyl N \\\ T} 300 -12000 &
L > ‘%\ : s
N oo f 1000
{ T S \ _E1n >
| ) Y D | LI T\100 | :
<00 1000 8oo ”60’0%1.00 200 0 1200 1000 800 600 400 200 ¢
Luong khi"thai Gy, kg/h Ldong khi” thdi G, ko/h

Hinh 13.15. DO thi tinh todn luu luong khong khi va dudmg kinh Sng hut cta chup ht

13.3.4.2 T hit:
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t hidt dugc thi€t k€ hd hodc kin c6 hiit & phia trén , phia dudi hodc k&t hgp, nhim muc
dich thai bui , khi doc hai truc ti€p tai vi tri 1am viéc nim trong pham vi td hit ( vi du: ti
hodchat, td han cdc chi tiét nhd..)

viéc tinh todn td hut tuong ty nhu tinh todn chup hit ¢6 miéng hit mot mat hay 2 mat tu
do.

13.3.4.3 Phéu hiit

Phéu hiit dugc st dung d€ thai bui
niing (vi du, bui kim loai) & cédc thi€t bi
cong nghé nhu mdy mai, phay hodc mdy
sg con,... Loai phéu hit dugc thi€t k& nhu
12 mot bd phan cau thanh clia cic mdy
cong nghé.(h.13.17)

Pé€ thii bui § cdc may c6 kich
thudc trung binh, t6¢ do dong khong
khi trong 6ng hit phdi 14y khong nhd
hon 30 m/s con dudng kinh 6ng khong
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Honh 13.16. Moot so6 kiedu tuy huut:
1- Clrya quan saut; 2. Clrya thao tauc

nhd hon 40 mm.

Lugng khong khi
ddm hiéu qua thai bui
thudc vao tdc do vong
quay clia mdy va su bd
miéng hit trén vé mdy

bdo
phu

tri
)
vGi hudng cia dong bui.
Dién tich ti€t dién trén
thudng 14y gap doi dién
hinh chi€u ctia phan hé
banh xe cong tic. Tdc
tinh todn trong dudng
c6 thé 13y bing:

> 0,25 toc do vong Hinh 13.17. Phéu hit trén cdc may cong cu:
cia bianh xe I- dwdrng Gng hat; 2- ndp che an toan

cong tic néu
huéng clia dong bui truc ti€p vao 16 hiit;
> 0,3 toc do vong clia banh xe cong tdc néu hudng clia dong bui song song v6i mit
phing 16 hiit.
13.3.4.4. Mi¢ng huit:

Miéng hiit dugc st dung véi cdc qud trinh cong nghé c6 tod chat doc hai ma khong thé
bao che kin thi€t bi dudc (vi du, cdc b€ dién phan, bé ma kim loai,...) Miéng hiit c6 thé ba tri
mot phia hodc hai phia.

Can luu ¥ n€u khong khi thdi ¢ chita cdc chat khi doc hai c¢6 hai cho mdi trudng thi phai
dua qua hé thong sit 1y tru6e khi thai vao khi quyén.

Luu lugng khong khi ctia miéng hit phu thudc vio ki€u hit (mot phia, hai phia), hiéu s&
nhiét do giita b&é mit chat 18ng #, va khong khi c6 mdi trudng #x , khodng cdch tir bé mit chat
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16ng d€n thanh b€ chita H, khodng cach tir b& mit chi't 1dng d&€n miéng hit A, tdc dd chuyén

A,

Hinh 13.18. Micng hdt bo tri (rén cac bé mat:
a- hat hai phia; b- hit mét phia
dong ctia khong khi trén bé mit chi't16ng v, .(h 13.18 )
Luu lugng khong khi cia miéng hiit ¢6 thé dugc xdc dinh theo cong thitc sau:
L=oa. (ta— )" Ku.Kvl , m¥h.
Trong d6 o - hé s& luu lugng khong khi, phu thudc vdo hiéu s6 nhiét dd ta— tx.
Tn — nhiét @6 bé mit chit 16ng, °C.

2500

h=80

h=120

2000
r h=160
hTZUU
A h=250
#Ah=300
h=320

1500 h-80

h=120

1h=160
h=2u0
h=250
h=30¢
h=32

1000

500

catl

/ ‘Hme ]2 200
500 [10[1.4(1.9]27]
750 [1,011,25(1,52] 2,6 |
1000 | 101115 {1,38(1,7
1250 [1.0] 1,1 'if,stf
750 1000 1250 500 1000

a) Chiéu rang be’, mm b)

{ l 1201760200
w| 1.0 |0.95]089]082
|

Chiey rong bé', mm

Hinh 13.19.11¢ sO ava K}, ctia miéng hat:
a- khi hat mdt phia; b- khi hiit hai phia

Tk — nhiét d6 khong khi moi trudng xung quanh, ° C;
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Ku - hé s6 tinh dé€n khodng cdch h tir bé mat chi't 1dng d€n miéng hit trén thanh bé
chua;

Ky — hé s6 tinh d&€n téc dd khong khi trén bé mit chat 18ng;

L — chiéu dai b€, m;

Gi4 tri ctia hé s& o va Ku d6i vdi kiéu hit 1 phia va 2 phia dugc xac dinh theo hinh 13.19.
cdc d6 thi nay c6 truc hoanh bi€u dién chiéu rong B clia bé chita tuong tng vdi chidu dai bé 1
= 1m, truc tung bi€u dién gia tri cda a.

Con gi4 tri hé s6 Ky xdc dinh theo hinh 13.20 tuong tng cho kiéu hit 1 phia va 2 phia. Chiéu
cao khe miéng hit thung 18y biing 8 + 10% chiéu rong clia bé chira. PE€ tao ra trudng tdc do
hiit ddng déu trén sudt chiéu dai khe miéng hiit, ngudi ta thudng chia khe miéng hit thanh
nhiéu phan doan, tdng dién tich ciia tit c cidc phan doan khe miéng hiit phi bing 33 + 40%
dién tich ti€t dién kénh din gié, néi khdc di tdc d6 khong khi di vao khe miéng hiit phia bing
2,5 + 3 1an tdc d6 trung binh clia khdng khi di trong trudng dng dan.
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Hinh 13.20. Hé s6 Kv ctia miéng hut: a- khi hit mét phia; b- khi hit hai phia

CHUONG 14:
LOC BUI VA TIEU AM TRONG HEE THONG THONG GIO

VA PIEUHOA KHONG KHI.
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Cha't lugng ctia khong khi trong nha khdng chi dudce danh gid qua cdc thong sd nhiét, im clia
khong khi ma con qua mic do trong sach va dd on clia khgng khi nita. Vi vay, loc bui va tiéu
am trong DPTKK va thong gié ciing 12 mot trong nhirng nhi€m vu cla khau xt 1y khong khi.

14.1. LOC BUI TRONG HE THONG PIEU TIET KHONG KHI.
14.1.1. Khai niém

Bui 12 mot trong nhitng chi't doc hai. Nong do bui trong khong khi zo (mg/m® ) khong
dudc vugt qua gidi han cho phép. Mudn vay can tién hanh loc bui. Viéc chon phuong phip loc
bui trong thdng gié va PTKK trudc tién phdi cin cif vio ngudn goc bui, ¢d hat va mitc do doc(
tir 6 mdi quy€t dinh ndng do bui trong khong khi).

Bui trong khong khi c6 hai ngudn gdc chinh :
- Bui hitu co ¢6 ngudn géc dong thuc vat, phit sinh trong qué trinh ché& bi€n, gai cong cic
san phdm bong, gb, gidy, da, thuc phdm, ndng san...
- Bui v6 cd (bui khodng, bui kim loai...) c6 thé do mang tir ngoai vao theo gié, theo bao
bi,..va ciing co thé phdt sinh do ché& bién ( nhu bui d4 ximing, bui amiing, bui kim loai khi
mai, dinh béng...)

C3 hat cda bui dugc phan lam:
- C& hat rat min, khi hat bui c6 kich thuéc tir 0,1 = 1um (bui c6 hat nhé hon 0,001 pm Ia téc
nhan gy mui)
- C8 min, khi hat bui c6 kich thudc tir 1 + 10pum
- C& hat thd khi kich thudc hat bui I6n hon 10pm.

Bui cang min cang nguy hi€m vi cang d& di siu vao dudng thd va rit khé loc sach
biing cic thi€t bi thong dung. Chiing thudng ton tai rit 1du trong khong khi ma khong ling
dong. Bui ¢d min tuy c6 rdi trong khong khi nhung t6c d6 khong ddi nén ling dong cham. Cic
hat bui thd ri tv do trong khong khi nén 1dng dong nhanh hon ci.

Nong @6 bui cho phép trong khong khi thudng cho theo mirc d6 doc hai va ham lugng
silic oxyt. Bdng 14.1 cho bi€t ndng d6 bui trong khdng khi co diéu hoa (bui trung tinh).

Ham lugng SO2 trong bui | Khong khi viing 1am viéc | Khdng khi tudn hoan
%

>10 Zb < 2 mg/m’ Zb < 0.6 mg/m®
2-10 2-4 <1.2

<2 4-6 4< 1.8

Bui amiing <2

Ghi chi: Trudng hdp khong khi ¢ bui dudc loc sd bo d€ thai ra ngoai trdi thi ndng do bui
cho phép c6 thé 16n hon nhiéu, nhung trong moi trudng hgp déu khdng cho phép vudt qua 150
mg/m® d€ trdnh gdy 6 nhiém khi quyén ( loc bui cong nghiép va thdi bui vio khi quyén khong
thudc pham vi cudn sidch nay ).

Khi lyra chon thiét bi loc bui , ngoai viéc cin cif vio ndng do bui cho phép, ¢d hit bui,
ddc tinh... cAn nim dudc dic tinh clia thi€t bi loc bui. Mdi thiét bi loc bui thudng dugc dic
trung bdi cdc y&u to sau:
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- Hiéu qud loc bui np ( hoc con goi 12 ning luc 1am sach bui ) 13 tf s& phan trim giita

lugng bui con gitf 1ai § thi€t bi v6i tdng lugng bui di vao:

_ Glb_Gll

o = 100% = 2720 100%

b Zb

Trong d6: G’b, G”b- lugng bui vao va ra khdi thi€t bi trong mdy don vi thdi gian.
Z’v, 2”b- ndng dd bui trong khong khi khi vao va ra khdi thi€t bi loc bui.
- Phu tai khdng khi ( m*/h.m?) 1a ning luc cho luu thong khong khi trong mot don vi

thdi gian qua mdi m? bé mit loc.

- Tré khdng thuy lyc Ap (Pa) = £.p.0?*/2 1a tdn that 4p sud't cia khong khi khi qua thiét
bi (€ 1a hé s6 trd khdng clia loc bui ; @ 13 t6c do khong khi qua bd loc ; p 12 mat do khong khi,

p=12kg/m?)

C6 nhiéu cdch phin loai thi€t bi loc bui nhu dya vao hinh thifc bén ngoai, vao nguyén li
giff bui, vdo chat liéu lam chat giff bui... trong pham vi cudn sdch nay ta chi xét cdc thi€t bi loc

bui cht y&€u dung trong PTKK va thong gid.

14.1.2. Céc thiét bi loc bui thudng gip trong diéu ti€t khong khi:

14.1.2.1. B$ loc tham dau:

B6 loc thAim diu c6 thé ché tao dudi dang tAm ( h.14.1) . Thi€t bi gdm c6 khung bing kin
loai dugc ch€ tao thanh hop rdng, bén trong c¢6 nhét day cdc vat liéu x8p c6 kha ning thAm
diu t6t ( nhu bong thuy tinh, cdc dng tru nhd kich thudc 15-20 mm, ...). BE mit tAm loc 12 ludi
kim loai hodic chat déo. TAm loc c6 thé dit thing ding hoic ziczic trong dudng khi c6 bui.

Dau dung cho bo loc ¢6 dd nhét cao, khong ¢6 mui nhw ddu may bi€n 4p, dau coc sdi,...)

C6 thé dit mot tim loc hodc nhiéu tAm lién ti€p d€ ting hidéu qua loc bui.
Thiét bi loc bui ki€u tAm nhiing dau c6 n=80%, phu tdi khong khi 6000 — 7000 m*/h.m?.
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Hinh 14.1

gitt lai nén tr§ khang thuy luc Ap ting 1én,
ldc d6 can thdo cdc tim loc ra dé 1am sach
bui.

Trong BPTKK ngudi ta sit dung rong
rai cac thi€t bi loc bui thim diu ty 1am
sach bui ( h.14.2). Bo loc nay gdbm tAm
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loc 1 14 ddi bing dang lu6i ( kim loai hodc chit déo ) c6 thé chuyén dong 1én xudng ( mdt mit
di 1én, mot mit di xudng ) nhd truc quay 2 va 3 ndi vdi hop gidm tdc 4 va dong cd dién 5. Cic
truc quay 2 va 3 quay véi téc do khac nhau nén mot ludi chuyén dong 180 mm/ph. Con lué6i
kia 90 mm/ph. C4 hai tAm 1u6i loc khi chuyén dong qua thiing chita diu 6 s& dudc rira sach bui
bam trén ludi nhd diu, ddng thdi dudc tAim w6t dau d€ ting kha ning giit bui.thling chita dau
c6 niit thdo dé thay diu va thai bui dinh ky. Bd loc kiu nay ¢ hiéu suit loc bui np = 80 - 90
%, phu tai khong khi tir 10* — 2.4.10° m*h khong khi mdi bo loc. Trd khdng thuy luc bd loc cd
100 — 135 Pa.

C4 bd loc thaim dau c6 thé dung d€ loc sach khong khi bS sung hoic khong khi tudn hoan
trong hé thong DPTKK st dung trong cong nghiép.

Trén hinh 14.3 trinh bay c4u tao chi ti€t cia mot bod loc bui thim dau tu 1am sach bui
vdi ning sudt gié qua 1a 27000 m*/h. Hiéu suat loc bui t6i 96%; toc dd chuyén dong clia manh
manh bdt bui khodng ( 1,8+ 3,5mm/ph); A p= 140 Pa.

Trong cic mdy PTKK ¢& nhd va trung binh ngudi ta thudng st dung bo loc kiéu tim
v6i chat lidu giif bui 1 polyuretan dang bot x6p d€ kho( khong thAm diu). Cdc tAim nay dudc
cing trén tAm kim loai va c6 thé thdo lip dé dang dé€ dinh k¥ thai bui. Trd luc khong khi loai
nay cd 120+ 140 Pa.

14.1.2.2. Bj loc vai:

Vi loc thudng diing 13 vai lanh, ni, vai sgi thuy tinh, vai tdng hdp capron, vai len,... Bo
loc vai dudc diing dé loc bui ¢& trung binh va min véi ham lugng bui trong khong khi trén 20
mg/ m> va bui phdi kho. N&u ham lugng bui trong khong khi vugt qua 5000 mg/ m? thi bod loc
vai dudc diing 1am bo loc thit cap ti€p sau mdt bd loc s bo. Vi du, bd loc ki€u 1usi - thiing
quay.

bic di€m clia b loc vai 1a kha ning thu hdi bui kho khd 16n, k€t c& bui ¢& min. Hi¢u
qud loc bui 75 =90 + 95% nhung phu tdi khong khi bé: tir 100 + 150 m*/h.m?; trd luc 16n:
Ap =600 + 800 Pa. Trd luc cang 16n khi thdi gian st dung cang lau do bui tich tu bam vao
cédc thd vai lam bi gié, vi vay phdi dinh k¥ rii bui (bing tay hoic bing khi nén). N&u bui bi 4m
thi phai sdy kho trudc khi qua bd loc d€ tranh bi gié do bét dinh.

Bo loc vai c¢6 thé dude chd tao dudi dang tAim - gin gidng tAm loc khd — khung biing
kim loai hoic chat déo, hoic gd; vai loc thudng dung la vai lanh.

B0 loc vdi thudng dugc ché tao & dang tdi (hodc con goi 1a 6ng hoidc dng tay 40). C6
nhiéu ki€u loai khdc nhau. Trén hinh 14.4 trinh bay ciu tao ctia mdt loai bd loc ki€u tdi c6
bon 6ng. Bo phan chii y&u gdm tdi loc 1 12 cdc dng vai hinh try va co ciu ril bui gdm nhiéu
chi ti€t. Nguyén ly 1am viéc cta bd loc nhu sau:

Khong khi ¢6 bui vao tii loc qua doan dng ndi 2 ¢6 ti€t dién nhé dan d€ gidm trd luc
khong khi va ngin ngira su ling dong bui theo bé mit nim ngang clia phan 6ng phia trén. Bui
dudc giff lai tén cdc bé mit phia trong clia vai, con khong khi sach sé& dugc thodt ra mit ngoai,
di vao khodng trong giita vé va cdc tdi vai d€ tir d6 dugc dan di theo dudng dng ( khong thé
hién trén hinh vé&). D€ dinh k¥ 1am sach bui khéi bé mit tii vai ngudi ta sit dung cd ciu giit
bui gdm: thanh 3 dudc ludn vao 15 clia cdc thanh sit géc 4; tay don 5 c6 mdt dau ndi vao
thanh 3, mot diu gin véi day 6. Vanh 7 dudc gin vao dau trén clia tdi vdi va c6 thé dich
chuyén khi kéo day 6. Ong ndi 2 va vanh 7 dugc ndi v6i nhau nhd vong dém kin 8 ciing lam
bing vdi cling chit liéu véi tii 1.

Trong thdi gian lam viéc, diy 6 dugc méc vio méc va cdc dng vdi duge kéo ciing ra,
con vong dém 8 dugc x&p gan lai. Khi thdo diy ra khdi méc, vong 7 sé& tut xudng do trong
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lugng ban than va vong dém 8 s& dugc kéo ciing ra va tdi vai chiing lai. Néu gidt va tha day
lién ti€p thi tdi vai sé cing ra rdi chiing lai, nhd d6 bui dugc gifi ra khdi mit trong cla tdi va
rdi vio hop chita 9 d€ sau dé duoc thdi ra.
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Hinh 14.4
14.1.2.3. Bj loc

bui ki¢u ludi kim logi:
Lu6i loc dugc ché tao tif cdc sdi kim loai manh. S& 16 trén mdi cm vudng ludi tir 24-26
10 & 1udi loc thod, hodc 64-100 16 d6i vé6i Iu6i loc min. Ludi loc kim loai ¢6 trd luc khong khi
bé( 30+40 Pa) thich hgp cho trudng hop loc bui dang sdi( bong véi,...). Him lugng bui sau bd
loc dat dudc tir 6+20 mg/m’ tuy cdch bd tri ludi loc.
Néu lu6i loc dang tim, ndng dd sau thi€t bi dat tdi 6+ 12 mg/m?, phu tdi khong khi tir
150 +200 m*/h.m?. Céc tim loc( gdbm khung c6 cing luéi loc).

dudc dit vudng géc v6i huéng dong khi hodc dit ziczic, gdm mot s& 16p 1u6i, tAim dau tién
thudng st dung lugi tho, tAm sau st dung Iu6i min hon.
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Bo loc ludi ki€u thing quay ®T-1 thudng ding loc bui dang sdi rat hiéu qua (h. 14.5

). Khong khi c6 bui dugc dua
tir phia dudi qua 6ng 1 theo
phuong ti€p tuyén véi vo 2.
d6 khong khi c6 bui di qua
mit cda ludi loc 4 hinh tang
tang quay vdi toc do tir 54
296 phit mdi vong ( nhd bd
tdc 3 ). Trén bé mit ludi loc
trong ) s& hinh thanh 16p bui
bam thinh mang 9 bé day
I6p mang nay tuy thudc vao
quay cua tang ). TAt nhién
quay cang thap thi I6p mang
cang day va do d6 hiéu qua
bui cang cao.

Khong khi sach di
bén trong tang trdng va ra
bd loc qua Iudi 5. 16p mang
bong bam trén bé mit dudc
ra nhd truc béc 6 va qua 16 7
vao thung gom hodc tdi 8
ndi 9 ndi v6i ngudn khong
can loc bui bong ( vi du, v6i
gi6 clia mdy cung bong ).

Mot s& hé thong
DPTKK 16n & nha mdy sgi dét
st dung bd loc thiing quay
1am sach khong khi tuan
Thiét bi c6 ciu tao tuong ty
hinh 14.5, ¢6 khédc 1a 6ng 1
ndi thing vao kénh gié hdi
truc béc 6 dugc thay thé
cic miéng hit di chuyén gin
mit tang trong, bui dugc
hiit cao 4p thu gom vé d€ sit
lai. Ludi loc c6 thé st dung
penopolyuretan thay cho lugi
loai.
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Trong nhitng trudng hgp khong khi c6 ham lugng bui cao, ngudi ta k€t hgp bo loc

ki€u thing quay véi b6 loc kiéu tdi vai (h 14.6).

Khong khi c6 bui dugc quat 7 hiit tir dudng dng 10 va thdi vao tang quay 4, tai dé
khong khi dugc loc bui sd bo rdi thao dng 5 di vao bd loc tidi vai 1 ¢6 cd cidu rung 2 chuyén
van nhd dong cd 3. Bui dudc tdch khdi bd loc va dugc thu gom vao cac bunke 6 va 11, sau d6
dudc thdi dinh ky qua dng 8 va 9 ndi v6i dau hit cla quat tdi. Khong khi ra khdi thi€t bi c6
ham lugng bui thap: 0.5 mg/m?>. Bo loc k&t hop c6 trd luc d&€n 1000 Pa, phu tii khong khi c6
thé t6i 7000 — 8000 m*/h mdi bd loc. Bo loc ki€u nay dudc sit dung hiéu qua dé loc bui dang
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soi. Khong khi sau khi qua loc ¢6 thé tudn hoan trong hé thdng PTKK do ndng do bui rat thap
(tuan hoan cap I hodc cAp II).

14.1.2.4. B¢ loc bui kiéu tinh dién:

Trén hinh 14.7 trinh bay nguyén 1i thiét bi loc bui ki€u tinh dién c6 mién ion hod va
mién ling dong.

Khong khi ¢6 bui dugc dwa qua viing ion hod 1 gdm cic dién cuc 2 13 cdc sgi day
volfram c6 @ = 0,2 mm hoic diy niken c¢6 ® = 0,2 mm, giita ching 1a c4c phi€n nhom 3 dugc
ndi dat 4, tao thainh mang
1u6i ion hod véi dién dp
cao ( 13000 V). Cac hat
bui di qua dién trudng vdi
dién 4p cao nay s€ bi ion
ho4. Vung loc (ling bui )
gdm cdc tAim nhdm 6 tich
dién duong ( dién ap 6500
V) xen giita ching la cdc
tAm 8 tich dién Am ndi
dat 7.

Cac hat bui sau khi
qua 1 dugc tich di€n khi
di qua khodng trong giita
6 va 8 (cling c6 dién
trudng manh ) s€ bi hit
vé cyc Am ( ndi dit) tai d6 sé bi ling dong va rira sach dinh ki bing nu6c tir cdc voi phun xdi
vio cdc tAim 8. BO ngudn 9 gdm bi€n 4p va nin dién.

Bo loc tinh dién c6 trd lyc nhd ( 2 — 20 Pa) phu t3i khong khi rat 16n ( t6i 7000 m*/h.m?)
hiéu qua loc bui cao. Néu dugc ding két hgp v6i bd loc 1udi hodc vai cé thé dat no = 92% -
95%, d€ loc bui khodng 1a chinh.

Pé€ don gidn thi€t bi, ngudi ta ¢ thé sit dung bd loc tinh dién mot ving: dién cuc cao tao
thanh trudng ion hod d€ tich dién cho cac hat bui ddng thdi

Hinh 14.7

ciing 12 dién cuc 1ing bui. Loai ndy thuidng dudc ché tao dang 6ng tru hoic dang tam.
14.1.2.5. B§ loc bui kiéu xiclon:
DPay la loai thi€t bi khit
dung ra't phd bi€n. Thi€t bi gdm
chinh dugc trinh bay trén hinh
viéc trén nguyén li Igi dung tac
li tam khi ding khi chuyén dong
tdch bui. Khong khi c6 bui dugc
dng 6 theo phuong phép tiép
hinh 6ng hinh tru phia trén 3, do
ddng xody tron tif trén xudng

bui dugc st
cic bd phan
14.8va lam
dung cuda luc
xoay tron dé
dua vao qua
tuyén véi

d6 sé chuyén
dudi. Cac hat

bui ndng hon s€ bi ving sit vao mét trong

clia 6ng 3 do tdc dung cta lyc li tdm do d6

ma't dong ning va roi xudng doan dng
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phé&u 2, sau d6 qua doan 6ng 1 d€ vao phéu chira. Khong khi sach dugc chuyén dong theo 6ng
4 — 16ng phia trong 6ng 3, roi theo doan 6ng xoidn ting 4p thodt ra ngoai.

Trong thi€t bi khit bui xiclon, hiéu qua khi bui cang cao néu tdc dd khdong khi quay
quanh &ng cang 16n, nhung khong qud 25 m/s, vi khi d6 hiéu qua tdch bui ting chAm khi ting
toc dd 16n hon nita, mit khiac d€ xay ra hién tugng 16i cudn bui theo dong, ddng thdi ciing
lam ting qua mdc tr§ khang thuy luc. Hiéu qua khi bui ciing ting khi gidm nhé dudng kinh
ong (vi lyc li tAm ti 1€ binh phuong td¢ do va ti 1& nghich véi ban kinh quay). Trong thic t&€
ngudi ta ché tao rit nhicu chiing loai, c6 loai khit bui khd, c6 loai khi¥ bui u6t, do dé hiéu qua
kht bui, tré khdng thuy lyc va phu tdi khong khi cia ching rat khac nhau. Poi khi ngudi ta
con ghép nhiéu xiclon thanh bd (s6 lugng khdong qua 8 cdi) dé ting hiéu qua khit bui (khit bui
kho chi dat np = 75 + 80%; khit bui u6t c6 thé t6i 95%). Thi€t bi thudng diing dé khit bui trude
khi thai khi vao khi quyén hoic ciing c¢6 thé 1am sach sd bo khong khi tudn hoan (thudng diing
khit bui c6 dang hat). Khi st dung thiét bi xiclon cAn luu y: ph&u thu gom bui dit phia dusi noi
vao xiclon phai that kin, n€u bi hd, di rat it ciing lam gidm hiéu qua khit bui ding k€.

14.2. TIEU AM TRONG HE THONG PIEU TIET KHONG KHi
14.2.1. Khai niém

Ti€ng On 12 mot trong nhitng chi tiéu chat lugng clia hé thong PTKK vi né ciing 1a
mot trong nhitng nhan t& danh gid tién nghi vi khi hau. Vi viy khong thé coi thudng ti€ng dn
khi lip dit hé thong PTKK, dic biét 1a trong cdc cong trinh viin hod.

Do 6n dugc do bing dB va thudng dugc ddnh gid bing mitc cuong do dm thanh L hoic
mikc dp sudt adm thanh Ly

L =10 Ig(®w/mo)
trong d6 o- 4p suat clia ngudn am, W;
o = 102 W cong suit cia ngudn Am theo miic chudn qudc t&;
Lp =20 Ig(p/po),
trong d6 p- 4p sudt Am thanh, Pa;
po- 4p sudt Am thanh theo mic chudn (theo ngudng nghe thiy clia tai ngudi), 2.10"
SPa = 20pPa.

Ti€ng 6n trong phong c6 diéu hoa khong khi ¢6 thé do nhiéu ngudn khic nhau giy ra
va dugc truyén vao phong theo nhiéu con dudng khac nhau. O diy ta chi xét d€n ngudn 4m do
ban than hé thong giy ra hoic dudc truyén vao phong theo 6ng gi6. Cé thé tham khio do dn
cho phép ciia Lién X0 (cii) trong biang 14.2 dudi day.

Bang 14.2

Doi tugng Do 6n cho phép, dB
Phong ngti, phong doc sdch cta thu vién, rap hat 35

Vin phong, nha tré, hoi trudng, phong thi nghiém 40

Rap chi€u béng 45

Phong ddnh mdy chir, ctira hang, khach san 50

Nhitng noi sau diy khdng quy dinh mirc 6n cho phép:
- Nha bép, phong in, phong vé sinh, ting trét dit may cla cic chung cu;
- Cdc gian mdy cong nghiép.
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(& nhitng noi nay tap Am nén c6 khi d 16n hon cdc tri s6 cho & bing trén va khé c6 kh3 ning
khong ché& dugc).

14.2.2. Nguon giy on va cic con dudng truyén vao phong:
Nhu trén da néi, trong phong c6 diéu hoa khong khi c6 thé c6 nhi€u ngudn ti€ng 6n
khic nhau giy ra:
- Ti€ng 6n do quat gié, mdy lanh, bom (cdc cd cau chuyén dong néi chung);
- Ti€ng On khi dong ctia dong khi (con goi 12 ti€ng n thit phat);
- Ti€ng On clia cdc ngudn ngoai (thudng khdng xét ti vi khong thé khdng ché dugce ).
Tié€ng On truyén vao phong cé thé theo cdc dudng sau (h.14.9):
- Theo dudng dng gi6 (D), tir quat gié (va cd may lanh n€u c6) theo dudng 6ng gié cap va ong
gi6 hoi, qua tiéu 4m va cdc chi thi€t khac cia dudng dng
(t&,cidt,van,..) truyén tryc ti€p

vao phong (qua miéng =

thdi)hoic qua trin gia truyén — L]

vao phong. . { W
-Theo dudng phat xa(R ):tr ‘

vdch 6ng din hoic tir cdc Ds L De @ {}R

thi€t bi cudi clia dudng dng ¥ —>

qua trin gid vao phong NS
-Theo khdng khi ti€p xtic

vdi budng mdy vao phong

(A) <
—T}\IGO két cidu xay dung n

truyén vao phong(S).con

dudng nay thudng k&t hgp Honh 14.9. Cauc con utlruing tiedng oan vatto photng

véi su truyén rung dong cia

may nén khi thi€t k& can

phdi hdp xir 1i chong rung két hgp v6i chdng dn

14.2.3.Tinh todn cdc ngudn giy on trong hé thong diéu hoa khéong khi:
D3&i vdi cdc mdy diéu hoa khong khi ¢é gian trao d6i nhiét thi tri s6 dd 6n ctia phan indoor
unit dugc cho trong catalog mady va thudng khong vugt qua 65 dB (khi mdy méi),vi du:
- Cdc gian treo tudng ,treo tran:35-45 dB
- Céc gian ddt san 45-50
- Céc tli diéu hoa may gi6 :khodng 60
- Céc tli diéu hoa may gi6 :khodng 65
Né&u trong phong c6 nhiéu ngudn giy dn cling ton tai,mdi ngudn c6 do 6n 12 Lithi dd on
clia tit cd cdc nguodn sé la:
Ly = L1 +101gy 10%!H
Né&u c6 n ngudn giy 6n v6i dd dn biing nhau va bing Lithi d6 6n ciia ti ci cic ngudn sé
bing:
Ly =L1 +10lgn
Vi du: ¢6 10 mdy cuc bd 1ip trong phong ,dd 6n mdi may 1a 40 dB,khi d6 d6 6n do 10 may
gay rala 40 +10Ig10 = 50 dB
Né&u dd 6n ctia mdy khong c6 trong catalog thi ¢ thé xdc dinh d6 dn clia chiing theo cic
cong thiic gin ding sau day:
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Do 6n do quat gy ra:

Do 6n clia quat dude x4c dinh theo cdng thitc sau:
L =Kw+ 10lgV + 201gH + C ,dB
Trong d6 V-luu lugng thé tich ctia quat,cfm ( 1m3/s =2120)

H-cot 4p phan trim cda quat, in. WG (1mmH20 = 0,0398 =0,4 in.WG )

C-hé s6 diéu chinh theo ch& d6 1am viéc clia quat so v6i ché€ dd hiéu sui t cyc dai:
néu quat 1am viéc & ch&€ do hiéu suat tir 90 dé€n 1007 tri s6 cuc dai (nmax)thi C=0 ,tir 85-89%
tri s6 (nmax) thi C=3 dB va ctt m&i mic gidm 10% tiép theo so v4i hiéu suit cuc dai cho tdi tri

50 55% (nmax) thi C=3 dB cho mdi mtc gidm

Bang 14.2 Kw —do 6n theo chling loai quat ,dudc xdc dinh theo bang

Loai quat Tin s6 trung tAim,Hz
63 [ 125]500 | 1k |2k |3k |4k |8k | BFi
Quat i tAm:
AF,BC hoéc BI
Véi dudng kinh gudng
Céanh D trén 900mm 40 |40 |39 |34 |30 (23 |19 |17 |3
Véi dudng kinh gudng
Céanh D dudi 900mm 45 |45 |43 |39 |34 (28 |24 |19 |3
Cénh huéng tién ,D bat ki 53 |53 |43 [36 |36 |31 |26 |21 |2
Céanh huéng kinh ha ap 56 |47 |43 |39 |37 |32 |29 |26 |7
Céanh huéng kinh trung ap 58 |54 |45 |42 |38 |33 |29 |26 |8
Céanh huéng kinh cag ap 61 |58 |53 |48 |46 |44 |41 |38 |8
Quat doc truc:
Loai c6 cdnh huéng
Ti s6 rh tir 0.3 dén 0.4 49 |43 |53 |48 |47 |45 |38 |34 |6
Ti s6 rh tir 0.4 d&€n 0.6 49 |43 |46 |43 |41 |36 |30 |28 |6
Ti s6 rh tir 0.6 d&€n 0.8 53 |52 |51 |51 [49 |47 |43 |40 |6
Loai dang 6ng:
D gudng canh trén 40 in 51 (46 |47 |49 |47 |46 (39 |37 |7
D gudng cdanh dudi 40 in 48 |47 |49 |53 |52 |51 |43 (40 |7
Loai dang chan vit,thong gié 48 |51 |58 |56 |55 |52 |46 |42 |5

Ghi chi:AF-quat li tAim c¢6 cdnh réng,profile khi dong

BC- quatli tam ¢6 cdnh huéng hdu cong
BI- quat li tim c6 cdnh hudng hdu cong
BFI-d6 ting ti€ng 6n(dB)do tan s6 dao dong clia cianh fc(fc= cd cdanh x s6 vong quay clia

quat trong mdi gidy)
D6 6n do mdy nén lanh gay ra:

D6i véi mdy nén lam lanh nu6c & ché do day tdi,mic 4p sudt Am thanh & cich mdy 10m:

Kiéu li tim, m4y kin:
Lpa =60+ 111g(TR) , dBA ;
Kiéu piston, may kin:
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Lpa =71 +9Ig(TR), dBA
Trong cédc cong thic trén: TR- ning suit lanh dinh mic do biang ton lanh (t6n lanh RT
bing 3024 kcal/h).
Né&u mdy lam viéc & ch& do non tdi, @6 6n & tingu thém tir 5 d&€n 13 dB (& cdc dai tin s6
am khac nhau).
N&u cin tinh mifc 4p sud't Am thanh (Lp) & cdc tan s& trung tAm thi cong thém vao tri s6
Lpa trong cdc cong thic trén céc tri s§ trong bang 14.3.

Bang 14.3

TAn s6 trung tim 63 125 250 500 1000 2000 4000
My chiller kiéu li tim 8 5 -6 -7 -8 -5 -8
M4y chiller ki€u piston 19 -11 7 -1 -4 9 -14

> Do 6n clia bom nudc tuan hoan:
3§ khodng cach 10 m so v4i mdy
L =77 + 10 Ighp, dBA
trong d6 hp (ma luc) - cong suit kéo bom (1 kW = 1,34 hp).
> Do On khi dong clia dudng dng gi6:

D&i véi dudng dng thing khong c6 vat cdn bén trong va tdc do gié @ nhd hon 10 m/s c6
thé bd qua d6 dn khi dong.

D6i v6i dudng 6ng c6 vat can bén trong (nhu van gi6 hoidc cdc cdnh huéng dong tai céc
khuyu 6ng....) ti€ng dn sinh ra do sy xuit hién cdc xody cudn xung quanh vat cdn. P dn do
cdc van gié giy ra c6 thé dugc x4c dinh theo cic cong thic sau:

L =23 + K +10lgf + 50lge + 101gS + 10IgD, dB,
trong d6 K — hé s6 phu thudc chuin s6 St (Strouhal)

K =-36,3 — 10,71gSt néu St < 25;

K =-1,1 — 35,91gSt néu St > 25;

v6i St =fD/w (1a dai lugng khdng thi nguyén);
f — tan sd Am thanh, Hz;
o - toc dd dong khong khi di qua van, xdc dinh theo lvu lugng thé tich
V(m?/s) va dién tich S:
o = V/SKr, m/s
& day S - dién tich ti€t dién ngang clia 6ng c6 van gié, m?;
D — chiéu cao ti€t dién 6ng theo phuong vuong géc vdi truc van, m;
Kr hé s6 khép kin clia c4c 14 van, xdc dinh theo hé s6 tr§ khang thily Ivc van: Kr
= 0,005 n€u ¢ = 1
Ke = 0,005(+/¢ —1)/(C - 1) néu € # 1
Hé s6 tr§ khdng ctia thiy luc cia van § = 2Ap/pw?,
& day Ap- ton that 4p sud't qua van, Pa.
14.2.4 C4c gidi phap tiéu Am:
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Dbé dat dugc d6 6n cho phép trong phong cin xdc dinh dugc ngudn Am, ddng thdi phai
ti€n hanh phan tich cdc con dudng truyén Am vao phong, tir d6 mdi cé dudc gidi phdp hitu
hiéu d€ 1am suy gidm ti€ng dn (con goi 12 tiéu Am).

Né&u ngudn am 12 quat gié, d€ gidm 6n can phai:
> Chon loai quat gi6 thich hgp:
> Pinh diém lam viéc clia quat cing gin vdi diém hiéu suit cuc dai cang tot , thong
thudng khong nén dudi 90% nmax (khi d6 quat chay s& d& rung va tiéu ton it dién ning). Néu
diém lam viéc nim ngoai pham vi hiéuk suit cho phép (dudi 75% mMmax) thi phdi thi€t k€& lai
mang dudng dng hodc chon lai quat khic c6 dudng dic tinh phit hgp hon;
> Gi6i han toc dd ti€p tuyén u clia quat d€ gidm 6n (t6c do ti€p tuyé&n u = tDn/60, trong
d6 D la dudng kinh gudng cdnh (m), n 1a s& vong quay mdi phdt). Thong thudng tri s u khong
nén vugt qué 30 m/s;
> Can bing tinh, cAn biing dong gudng cinh va diéu chinh 6 truc cin than s& gidm ding
k& @6 rung va d6 6n clia quat.

Sau khi d3 phén tich cdc con dudng truyén Am vao phong c6 thé ti€n hanh cic gidi phap

tuong &ng véi mdi dudng truyén:
> D&i v6i dudng truyén A (h.14.9), tudng gach cé trat vita véi bé day 250 mm c6 thé
gidm dugc 52 dB, tudng day 380 mm gidm 56 dB,.. di c6 thé ddp ng da so trudng hop yéu
cAu cdch Am thong thudng. Trudng higp cé yéu cau cdch 4m dic biét, c6 thé 1am thém véich
ngin ciach 4m, lam ctta budng may that kin,... Khi dé c6 thé ki€m tra mic do suy gidm ti€ng
On khi c6 thém vach cdch Am theo hé thic:

AL = 101g(Xa1F1/200Fo), dB,
trong d6 a1, oo — hé s6 hit Am cla vat liéu sau khi cdch 4m va trude khi cdch Am (cho trong
bang 14.4);
Fi, Fo — dién tich bé mit ngin che tuong ¢ng;

- B6i v6i dudng truyén S (h14.9) c6 thé b tri mdy trén bé chong rung, hoic 1am hio cét
ngin cich bé mdy vdi phan san xung quanh,...;

- P&i v6i dudng truyén R (h14.9) c6 thé 1am tran cich nhiét bing vat liéu hit Am tot;

- P&i v6i dudng truyén D thudng 13 dudng truyén chli y&u, cin khdng ché t6c do dong
khong khi di trong dng (o) va téc dd ra khéi miéng thdi vy . thong thudng trong doan dng chinh
gidi han o < 10m/s, cic doan 6ng nhanh @ < 8m/s, vo< 4m/s,... 1a t6t nhat. Trudng hdp c6 yéu
cau dic biét thap vé do dn (phong hoa nhac, phong thu Am.,...) can tinh todn cin than mic do
suy gidm ti€ng On trén dudng 6ng so v4i ngudn giy dn dé quyét dinh chon thi&t bi tiéu am.

Trong thi€t k€ tiéu &m néu théa man hé thic:

L-TL< L (14.16)

Trong @6 L- dd dn clia ngudn, x4c dinh theo cdc cong thic (14.2), (14.3) v.v..
TL- 1a mdc suy gidm Am thanh trén dudng truyén;
Lep- dd On cho phép, xdc dinh theo bing 14.1 hoic theo tri sd yéu cau riéng.
Né&u khong thda man hé thitc (14.16) thi trén dudng 6ng gié can phdi bd tri thém thiét
bi ti€éu Am hodc diat thém cach Am vdi mic gidm Am AL , khi d6 (14.16) trd thanh:
L-A4L -TL< L

Bang 14.4

Hé so hiit Am (o ) ciia mot so vat liéu xdy dung 6 tin s6 4m 512 Hz

Tén vat liéu a Tén vat liéu o
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Khéi gach xay 0.032 Phét amidng day 5Smm 0.31
Bétong c6t thép 0.015 | |G d4n day 20mm 0.44
Lép vira trdt 0.025 Phét len day 25mm 0.55
Tam l4t san 0.025 TAm thép duc 16 nhdi bong khodng
6ng din gi6 bing kim loai | 0.027 dd day 100mm 0.70
T4Am thach cao 0.022 T4Am thép duc 16 nhdi bong khodng

dd day 25mm 0.48

14.2.5. Tinh todn sy gidm on trén dudng truyén
theo dudng 6ng gié (dudng D)

Nhu da biét, dao dong 4m truyén di trong moi trudng khong khi 1a dao dong tit dan,
do d6 mifc do 6n s& gidm dan khi di tir quat gi6 t6i phong. Mic do suy gidm ti€ng 6n phu
thudc vao nhiéu yé&u td, nhu dd dai quing dudng truyén Am, mic do hit Am clia vat liéu 1am
ong din (dic trung bing hé s6 hiit dm ciia vat liéu a ), hinh dang, kich thudc 6ng din, khoi
tich ctia can phong,...

Mtic d6 suy gidm ti€ng 6n (TL) trén dudng truyén (D) c6 thé dude xdc dinh nhu sau:

TL = TL; + TL. + TL,

Trong d6 TL;— mifc suy gidm am khi dugc din vao phong c6 khéi tich khong khi V. Tri s&
TL; phu thudc V va c6 thé xdc dinh nhu sau:

V, m? 100 300 500 1000 2000 3000 5000 8000
TLy, dB9 12 13.8 157 172 183 20 21.5

TL. — mifc suy gidm ti€ng &n khi di qua cdc vi tri ¢ trd luc cuc bd (nhu té, ciit, cdnh
chép,...). Theo kinh nghiém, qua ciit 6ng gidm 2 dB, qua cita chép gidm 5 dB, khi qua ché ba
(t&) do gidm am c6 thé x4c dinh theo hé thifc:

TL. (t8) = 201g(F, + F; + F2 )/4F ,
Véi Fi- nhanh c6 tiét dién nhd nhat;

TL,— mtc suy gidm Am do sy hiit 4m clia vach 6ng, phu thudc ti€t dién ngang clia dng va

hé s& hiit 4m cda vat liéu lam &ng. V§i 6ng ti€t dién chif nhat:
TL,=054c Lbh(b+h),

VG6i  h— chiéu cao, m;

b — chiéu rong tiét dién ngang cia 6ng, m;

« - hé s6 hit Am cda vat liéu lam 6ng cho trong bdng 14.4.

Né&u ki€m tra (14.16) khong dat yéu ciu thi phai bd trf thi€t bi tiéu Am trong dudng
dng v6i khd ning tiéu am AL .
14.2.6. Thiét bi tiéu am

Thiét bi tiéu 4m dudc bd tri trén dudng dng cip gié va trén dudng gié hodi, gan véi quat
gi6. Thudng c6 may dang chinh sau:

- Ham tiéu dm (h14.10a) gdm cdc tAm hiit Am dudc bd tri theo dudng ziczac d€ ting kha
ning tiéu Am. HAim tiéu Am thudng dugc dit sit ctra gié hdi, (do c6 kich thudc 16n) . Mdi tim
hiit Am thudng gdm bod khung kim loai c6 vé bing ton hay gd ddn dugc duc 16, bén ngoai dugc
boc 16p vai thly tinh chong chdy (dudng kinh cdc 16 thudng 1a 6 mm, khodng cach giita céc 16
12 12 mm ). P9 day clia cdc tAm tiéu Am va khodng cich giita cidc tim quyét dinh mic do
gidm am clia thiét bi;
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- @’ng tiéu am (h14.10b) thudng gém hai 16p vat liéu hit Am — mot 16p dit sat vach dng,
mdt 16p ba tri trén truc 6ng — dude nhdi trong 16p vé duc 18 tuwong ty nhu cdc tAm hit Am da
n6i & trén. P& gidm trd lyc 16p khong khi khi vao va ra khdi thiét bi, ngudi ta lam vat cong hai
diu cla cdc tAm hdt Am.

T vat Liéu hit Am
N
: ' tam duc 16
¢is héi |NF== ==
Ll :
a) b)
Honh 14.10

C6 mot s thiét bi tiéu Am don gidn chi gdm mot 16p hiit Am bo tri sdt v6i vach 6ng din,
khong c6 16p giita (thAm chi trong mdt s trudng hgp don gidn hon nita: gin mot 16p vat lieu
hit 4m bén vdch 6ng).

Kha niing tiéu Am ciia thié€t bi phu thudc vao ban chat hit Am, dd dai bé day 16p vat
liéu hiit Am va khodng céch gifia chiing. Vi du, 1 m tiéu 4m dang tim c6 bé day mdi tAm bing
100 mm bing khodng cdch gifia cdc tAim thi c6 khd ning gidm dn 20 dB; khi thi€t bi dai 3 m
c6 kha ning tiéu gidm on 45 — 50 dB & tan s6 500 va 1000 Hz,... chi ¥ ring kha ning tiéu Am
§ tan so thAp kém hon & tin s6 trung binh va cao, do d6 khi thi€t k& tiéu Am cin chd ¥ ting bé
day 16p hit Am thich ddng khi can triét tiéu Am tan s6 thap (vi du, 1 m ng tiéu Am nhu trén
chi ¢6 kha niing tiéu 4m 1 — 2 dB & tan s& 63 Hz).

Khoa: Dién - Dién Lanh- CDN Tp. HCM Page 112



