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Tém tét:

éng din khong khi 12 mot bd phin quan trong trong hé théng diéu hoa khong khi. Viéc
thi€t k€& t6i wu hé thng &ng din khong khi s& g6p phdn ding k€ vao viéc gidm chi phi
diu tu va tiét kiém ning lugng trong qué tiinh vén hanh. Tuy nhién, cho dén hién nay,
c4c phuong phép thi€t k& dng dan khong khi hiu hét déu khong d4p tng dugc do chinh
x4c cAn thi&t. Db thiét k&€ bing phuong phdp nao, dong tdc cui cing ma ngudi 1dp dit
cin phai 1am 12 hiéu chinh dé& Iwu lugng trong mi nhdnh r& dat dudc gid tri gan ddng so
v6i yéu cdu. Trén cd s3 luu § d&€n nhudc diém niy, bai bdo s& b8 sung mot s6 vin dé
ma ngudi thi€t k& cin quan tim d€ gidm bét viéc hicu chinh sau 1p dit.

1. Téng quan vé céc phuong phap thiét k& ong dAn khong khi

Cho d&n hién nay, c6 kha nhidu phudng phép thi€t k€& &ng din khong khi. Mbi
phuong phap ddu c6 dic diém va trudng hop iing dung riéng. Cic phuong phép dugc st
dung phd bién la:

- Phuong phép ma s4t ddng déu (Equal Friction Method)
- Phudng phép t3c dd khong ddi (Constant Velocity Method)
- Phudng phép gidm t&c dd (Velocity Reduction Method)
Ngoai ba phuong phép trén, cdn c6 mot s6 phuong phdp nhu:
- Phudng phép phuc hoi 4p suét tinh (Static Regain Method)
- Phuong phdp T (T-method)
- Phuong phdp 4p sudt tdng (Total Pressure Method)
- Phuong phdp cin bing do sut gidm 4p suit (Blanced Pressure Drop
Method)

Trong s6 cdc phuong phdp dd néu, cdc phudng phdp 4p suit tdng, phuc hoi 4p
suit tinh va can biing do sut gidm 4p sudt — & cdc mifc dd khéc nhau — ¢6 quan tim dén
v&n dé ma bai bdo dang dé& cap. Tuy nhién, trinh ty thyc hi¢n cla cdc phudng phép dé
ho#c 12 khong rd rang hodc la qué phic tap, do d6 k&t qud dat dugc c6 bi han ché.

2. Cd s 1§ luan cha phudng phép va cdc budc ti€n hanh dugc dé nghi
Trong trudng hgp nay, phudng phép tinh todn &ng din khong khi hoan toan dudc

x4y dyng trén cd s8 1y luéin cia mach dién. Hé thong 6ng din khong khi trong thuc t&
bao gdm nhiéu nhdnh song song vdi nhau, cdc nhénh song song nay c6 cing diém
chung ddu tién 12 diu ra clia quat (hodc mdt diém ndo d6 trude khi r& nhdnh) va diém

chung thi hai 1a mdi trudng khong khi xung quanh.
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Tuong ty nhu mach dién, ta cé cdc nhin xét sau:

- Khi hé thdng dang vin hanh, d sut gidm 4p suat téng & c4c nhdnh song
song déu phdi bing nhau (tlrdng Ung vdi luu lugng khong khi thuc t&
dang chuyén dong trong m&i nhanh)

- Trd luc dudng 6ng cla céc doan ong ndi ti€p hay song song dugc tinh
tuong tw nhu mach dién trd ndi ti€p hay song song.

Trén cd sd clia cdc nhin xét néu trén, ching tdi da ti€n hanh nghién citu va dé
nghi trinh ty thuc hién bai todn thi€t k€ & ong din khdng khi nhu sau:

- V& sd d hé thong 6ng din khong khi dang khdo st theo dang mach
dién.

- Bing kinh nghlém hodc céc phép tinh sd bd, x4c dinh trudc doan mach
nhédnh c6 t6n that 4p suit 16n nhat.

- Ung véi luu Irgng yéu cdu, sit dung mot trong ba phudng phép dau tién
dd néu & muc 1 d€ thi€t k&€ doan mach nhénh nay. Khi thiét k&, chd y
tinh todn sao cho tdn that 4p suit § doan mach nhanh nay c6 gid tri hgp
1y nhat.

- L&y t6n thdt 4p sudt di x4c dinh & budc trén 1am chudn, thi€t k& cic
doan mach nhdnh song song con lai trong hé théng theo yéu ciu can
bing t6n tha't 4p sudt. Pidu nay cé nghia 13, tdn that 4p suit ing vdi luu
lugng yéu cau & mbi mach nhanh song song con lai phdi bing ton that 4p

suat chuan
D A B D F H J
C E C E G | K
Hinh 1. Trudng hgp 1 Hinh 2. Trudng hgp 2

3. So sdnh cac phuong phap va binh luin

Do tinh chat da dang cla c4c hé thdng & ong dan, ching tdi da suu tdp céc loai sd
d6 6ng din khong khi thudng gip trong thuc t€ va ti€n hanh cdc tinh todn trén céc s
dd d6. BE thyc hién su so sdnh céc wu nhuge di€ém, chiing t6i chon céc phudng phép
thudng dugc sit dung 12 phudng phdp ma sit dong déu va phudng phép toc d§ khong
déi, dung cdc phuong phdp nay dé€ so sdnh vdi phudng phdp dang dugc dé nghi. Nhdm
muc dich minh hoa, ching t5i gidi thiéu cu thé€ 2 vi du va cic két qué tinh todn cé lién
quan. Hai vi du ndy dudc lya chon theo huéng cdch biét nhau vé tinh d6i xing va dé
phic tap. Tir cdc két qud da tinh cho nhiéu trudng hgp, s€ it ra cdc nhin xét va binh
luén.

Céan Ivu ¥, cdc vi tri C, E & hinh 1 hay C, E, G, I, K & hinh 2 biéu dién ti&t dién
cudi ciing clia c4c doan dng din dén mleng thdi. Nhu vy, khi xét cdc mach nhdnh
song song theo phudng phdp mach dién, can b sung thém tén that 4 dp sudt ¢ cdc miéng
thdi. Ta chon mIeng théi loai Aircell Diffuser M600/625, Iuu lugng 506 I/s, t6n that 4p
sudt 23 Pa. C4c s liéu ban ddu cho c4 hinh 1 va 2:
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AB =BC =DE = FG = HI = JK= 10m
BD=DF=FH=HI=12m

Viéc tinh todn nhim khdo sit mic do chénh léch vé tdn that 4p suit tong va
lugng vat tu tiéu hao khi thi€t k€ dudng 6ng theo cdc phuong ph{\p khdc nhau. Béng
dudi day va hinh 3 trinh bay cdc két qua tinh todn t6n that dp sudt tdng (Pa), con hinh 4
bidu dién mutc do tiéu hao vat tr (d€ 1am dudng ong va boc cdch nhiét) tudng Ung vdi
hai trudng hgp da néu.

Trudng | Machnhdnh | Phuong phdp ma | Phuong phip téc | Phuong phdp
hop song song s4t ddng déu d6 khong ddi dang dé nghi
1 ABDE 58,23 71,28 58,23
ABC 50,64 58,39 58,4
ABDFHIK 95,18 146,4 95,18
ABDFHI 86,64 126,5 95,5
2 ABDFG T2 7 101,47 96,5
ABDE 61,17 85,94 95,6
ABC 48,14 74,84 94,6

Tit c4c k&t qua nghién cttu cho nhiéu loai sd d6 khéc nhau, ching t6i rit ra duge
cdc két ludn sau:

- N&u dudng ong din khong khi c6 tinh ddi xing cao va khong phic tap
thi khéng c6 su khdc nhau nhiéu giita cdc phudng phdp. Trong trudng
hdp ndy, phuong phdp ma sét dong déu va phudng phdp dang dé nghi c6
kha niing thda min di€u kién t6n that 4p suit bang nhau giita cdc mach
nhdnh song song

- N&u hé thong dng din phic tap va mAat d6i xing thi viéc thi€t k& duding
dng theo cdc phudng phép da biét, vi du theo phuong phdp ma st ddng
déu va phuong phap t5c dd khong ddi, khong thé nao lam cho t6n that 4p
suit gifta cdc mach nhdnh song song can bing nhau. Khi do mat cin
bing cang cao thi cang 1am gia ting dd 1&ch giffa luu lugng khong khi
mong mudn va luu lugng khong khi thuc t&€ di qua mdi nhdnh r&. Chinh vi
dd léch ndy ma trong thuc t€ ngudi ta phdi sit dung damper dé higu
chinh, diéu nay lam hé thdng thém phic tap, gia ting chi phi va c6 kha
niing gdy on nhiéu hon. Tir cdc k€t qua nghién ciiu, c6 thé néi lugng vat
tr dude st dung dé lam du’dng Ong va cdch nhiét @ng véi cdc phudng
phdp tinh toan khong khic nhau nhiéu. Phudng phép dang dé nghi c6 uu
diém 1a c6 thé dat dugc su cin bdng t6n that 4p sudt gilta cdc mach
nhdnh song ngay trong qud trinh thi€t k&, chinh vi viy ma dd sai 1éch
gita luu lugng khong khi mong muén va luu lugng khong khi thyuc t&€
khong ddng ké, di€u nay giip han ché st dung damper va it ton cong siic
hiéu chinh sau 1dp dat. Nhugc diém cia phuong phdp ndy 12 gia ting 58
lugng kich thudc cdc duGng dng dén, do d6 cé thé 1am cho viéc gia cong
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dudng 6ng gip mot s6 khé khin, tuy nhién diy khong phai 1a vin dé
khong thé gidi quyé&t. Hinh 3 va 4 minh hoa cu thé c4c nhin xét vira néu.
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b) Truding hop 2
Hinh 3. So sinh d9 chénh 1&ch tén that 4p suat giita c4c mach nhénh song song

a) Trudng hop 1 b) Trudng hgp 2
Hinh 4. So sdnh lugng vat tu tieu hao d€ lam &ng din
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4. KET LUAN

Nhu d3 trinh bay & trén, phudng phép thi€t k& 6ng din khong khi chiém mot vi
tri quan trong trong viéc thi€t k&€ c4c hé thdng di€u hda khong khi. Bing viéc 4p dung
phuong phidp dugc dé nghi trong bai bdo, c6 khd ning trdnh dugc khd nhiéu nhiing
nhudc diém ma cdc phudng phép khdc dd gip phdi. Piéu dé dem lai nhitng 1di ich kinh
t€ — k¥ thuit nhat dinh cho todn bd hé thdng.

IMPROVING THE DESIGN METHOD OF AIR DUCT IN
AIR CONDITIONING SYSTEMS

Lé Chi Hiép

Abstract:

Air duct is one of the most important parts of the air conditioning systems. A good
design of air duct can reduce not only the first cost, but also the operating cost of the
system. However, the published design methods have not yet been able to reach the
needed technical requirements. Regardless of the method, the last work that we do
need is to adjust the total pressure loss to get the required air flow rate in each duct
branch. It is not considered as an easy task. Paying attention to this disadvantage, the
article would propose a more suitable method which could solve this problem.
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