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TOM TAT

Diéu hoa khong khi loai 2 mang dugc st dung réng rai & cac chung cu cao tang trong doé thi dong
duc, dac biét la khu vuc thanh phé H6 Chi Minh, bai vi tinh tién dung ctia né. Do bi gidi han khéong
gian trong cac chung cu, viéc Iap dat cac dan néng khéng dung quy chudn ky thuat sé anh hudng
dén hiéu quéa lam viéc cla hé théng may lanh va tinh tham my clia khu chung cu. Muc dich ctia
nghién clu nay la xay dung mé hinh phong ky thuat 1ap dat cac dan néng may lanh hiéu qua va
dugc danh gid thong qua goc nghiéng clra gié ngoai. Phuong phap moé phong dong luc hoc chat
luu (CFD) duac st dung thong qua phan mém Ansys Fluent nham xac dinh nhiét dé khéng khi vao
cac dan néng va gid tri COP Ung vai cac goc nghiéng clia gié ngoai lan lugt la 02, 102, 209, 30° va
40°. Két qua thu dugc tir cac qua trinh mé phong chi ra rang khi tang goc nghiéng clia gio ngoai
dan dén nhiét d6 khong khivao dan néng tang lam COP giam. Nhiét d6 trung binh khéng khi vao
c4c dan nong thay déi khong dang ké khi tang goéc nghiéng tir 0° dén 30°. Khi géc nghiéng lén
hon 30° thi nhiét dé vao cac dan ndng vuot qua gia tri hoat déng cho phép la 48°C. D€ dam bao
hiéu qua lam viéc clia hé théng may lanh 2 mang, cla gié ngoai dugc diéu chinh vai géc nghiéng
cang nho cang tét va bi gidi han & gid tri khodng 30°.

Tu khoa: Ung dung mo phong s6, Biéu hoa khong khi 2 mang, Hiéu qua ndng luong, Lap dat

dan néng

GIGI THIEU

Diéu hoa khong khi cuc bo dang tach (2 mang) dugc
sti dung rong rai trén thé giéi ngay nay. Riéng & Viét
Nam, hé théng diéu hoa khong khi dang nay réit phé
bién trong cac vin phong lam viéc, cac can ho chung
cu cho dén cic nha phé, quan an... Uu diém néi bat
ctia cac hé thong diéu hoa khong khi dang nay la gia
thanh ré, 1dp dat va van hanh don gian. Do gidi han
khoang cach gitia dan lanh va dan néng khong dugc
16n nén dan néng thudng dugce 1ap dat gan véi khong
gian cin lam lanh. Do do, viéc ldp dit dan néng 16
thién ra bén ngoai dan dén tinh thdm my toa nha bi
gidm, ddc biét khu mit tién clia cdc toa nha thuong
mai hay chung cu nhu dugc thé hién trong Hinh 1.
Lap dit khong dung qui chuén cdc dan néng nay bén
canh giam tinh thfm my cta tda nha con lam giam
hiéu qua lam viéc cia mdy lanh.

Cong cu m6 phong dong luc chit luu (CFD) dugc st
dung rdng rai trong cac nganh khoa hoc cong nghé.
Mb phong CFD giup rut ngan déng ké thoi gian tit
khéu xay dung mo hinh nghién ctiu dén san phim
cudi cling ctia mot san phdm céng nghiép. Bén canh
do, CFD giup giam phan I6n chi phi nghién ctiu so
v6i xay dyng mo hinh thyc nghiém. Ngay nay, cong
cu mo phong CFD dugc xay dung trén cic thuit toan

¢6 d6 chinh xdc cao va dugc ting dung phé bién trong
cac nganh cong nghiép nhu nghién ctiu thiét bi trao
d6i nhiét, turbine, nang lugng téi tao, cong nghiép
xu ly thép, nghién ctiu ning cao gia tri gia tang cac
san phdm nong nghiép, thong gié va diéu hoa khong
khi?™. St dung mé phéng CFD d€ xic dinh hiéu
qua lam viéc ctia cac dan néng da dugc thuc hién béi
nhiéu nha nghién ctu trén thé giéi. Nada va Said 10
thuc hién nghién ctiu mo6 phong lap dat 12 dan néng
cho 6 tang trong truc thong gié gitia clia cac toa nha.
Két qua nghién ctu chi ra ring trong trudng hop day
ctia truc théng gié mé dan dén nhiét 46 hat vao cac
dan néng thdp hon so véi truong hop déng. Trong
3 phuong 4n ldp dit dan nong thi phuong an 2 sé
c¢d COP cao nhét. Avara va Daneshgar11 thuc hién
nghién ctitu md phong xac dinh vi tri lip dat t6i vu cta
dan ndng so véi cac tudng xung quanh trong trudng
hop dan néng lap trén mai nha va gitia 2 biic tuong.
Lép dat dan n6ng khong dam bao tiéu chuidn dan dén
nhiét d6 khong khi moi trudng xung quanh dan néng
tang 1én. Nhiét do ngung tu phu thudc chat ché vao
nhiét d6 moi trudng xung quanh né. Lip dit dan
néng khong thodng gié hay 1dp trén mai nha bing ton
chiu dnh hudng truc tiép biic xa mdt tréi cing dan dén
ting nhiét d6 moi trudng. Chow va cong sy 1213 thuc

Trich dan bai bao nay: Hap NV, Phii N M. Anh huéng géc nghiéng ctia gi6 ngoai dén hiéu qua lam
viéc ciia dan néng diéu hoa khéng khi trong cac téa nha chung cu cao tang. Sci. Tech. Dev. J. - Eng.

Tech.; 5(3):1586-1595.
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Hinh 1: Lip dit dan néng diéu hoa khéng khi cia mot s6 toa nha cao tang’

hién nghién ctiu mo6 phong stt dung dan néng diéu
hoa dang 2 mang ldp dit trong cac chung cu cao ting
& Hong Kong. Dua vao chis6 hiéu qua nang lugng, ho
phat hién ra rang cdu tric thong tAng doc truc chung
cu hinh chit T ¢6 hiéu qua thong gié t6t nhét, trong
khi d6 c4u trac hinh chi I ¢6 hiéu qua thong gié kém
nhit.

Dic diém céu tric chung cu cao ting trong cic do
thi dong duc rat khac nhau phu thudc vao diéu kién
kinh t€ dan cu va phong tuc tip quan cua tling viing
mién va quéc gia. D€ ddm bao tinh thdm my va ky
thuat khi stii dung diéu hoa khong khi dang 2 mang
trong cdc chung cu cao tang, giai phap 1ap dit cic dan
néng trong phong ky thuat két hgp véi st dung ctia
gi6 ngoai dugc dé€ xuit dua ra trong bai bdo nay. Muc
tiéu chinh ctia nghién ctiu nay la danh gia hiéu qua
lam viéc clia cac dan néng tuong ting véi cac thay déi
goc nghiéng ctia gié ngoai.

MO HINH TiNH TOAN VA PHUONG

PHAP MO PHONG DONG LUC HOC
LUU CHAT

M6 hinh vatly lap dat cicdan néng diéu hoa
khong khi

bit diém cha cic chung cu ¢ khu vyc thanh phé H6
Chi Minh 14 thudc loai cao tdng nhung cé dién tich
nho dan dén khu vuc d€ 1ap cac dan nong diéu hoa
khong khi tuong d6i han hep. S6 phong trong mbi
can ho dao dong tii 1 dén 3 phong, ching dugc bo tri
trén ciing mot san duy nhat nén khodng cach gifia cac
phong gan nhau. Viéc bé tri cic dan ndng cé thé dugc
b6 tri cung 1 khu vuc riéng biét.

Dé dam bao yéu ciu ky thuat va tinh thdm my khi
lap dit cdc dan néng cho cdc tdoa nha méi hay cai tao
cho céc toa nha ci, trong pham vi nghién ctiu nay
ching t6i dua ra phuong an 1ap dit cic dan néng trong
phong ky thuét c6 mit thong v6i bén ngoai. Tai mit
thong ra ngoai ctia phong ky thuat duge 1ap céc cta
gi6 ngoai d€ tranh anh ning mit troi ciing nhu tranh
nudc mua xam nhap vao trong.
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Phong ky thuat

-

Hinh 2: M6 hinh vat ly ldp dat céc dan nong cho
chung cu 15 tang

Phong ky thuat 13p dat cic dan néng du kién dugc ép
dung cho méi cin ho cta toan nha. Phong cé kich
thudc gi6i han dugc lap dit 2 dan néng. Trong d6 1
dan néng thudc loai may lanh thudc dong “Single” va
1 dan néng con lai thudc loai “Multi”. Mit ngoai ctia
phong ky thuat sé thong ra khong gian ngoai trgi va
dugclap céc ctia gi6 ngoai. Céc dan néng dugc lap dit
cho khu chung cu cao ting véi s6 tdng 14 15 nhu dugc
thé hién trong Hinh 2. Phong ky thuét c6 kich thuéc
2200x750x2900mm. Hai dan néng dugc 1dp dit theo
truc diing clia toa nha, cac tdm chdp gi6 cua cua gid
ngoai c6 thé diéu chinh dé thay déi goc nghiéng phu
hop véi tiing trudng hgp cu thé. Khi & ché d6 hoat
dong, quat ctia cac dan néng sé théi khong khi néng
ra ngoai méi trudng thong qua cac chdp gié. Bén canh
do, cac dan nong hut khong khi bén ngoai vao ciing
thong qua ctia gié nay.

M6 hinh toan hoc mé phéng dong luc hoc
luu chat

Mo hinh toan hoc st dung trong cdc m6 phong dong
luc hoc luu chét trong nghién ctiu nay la gobm hé 3
phuong trinh bao toan khdi lugng, bdo toan dong
lugng va bao toan ning lugng >*:
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Phuong trinh béo toan khéi lugng:

V.(pd)=0 (1)
Phuong trinh bao toan dong lugng:
V.(pdW)=—-Vp+
V.(utupr) |(VEd+VuT) - %71 +pg @
Phuong trinh béo toan nang lugng:
pey (U V)T =pg+kV?T + @ 3)
Trong do,
T
g=u |:V,Lt + (V/:‘> : V’f (4)

Phuong trinh mé hinh dong chay r6i k-¢:

I ur\ ok
E(Pkul)—a;{(wa)a—w}ﬂwk—ps (5)

d 4 ur\ de
s e = 5 (w450 )
2

€ €
+C1£;Gk - Czspf

2
_pc, @)
Hr=p =
_ / /auj
G = —puju; o (8)
1

Trong do:

W : vector van tdc

T: nhiét do

¢: mat dong dong nhiét

p: khéi lugng riéng

cp: nhiét dung riéng

g: gia toc trong trudng

u: d6 nhét dong luc hoc

k: dong nang réi (the turbulant kinetic energy)

€: tiéu tan nang lugng roi (the turbulent dissipation
rate)

Céc hing s6 phuong trinh: C,, = 0,09; C; = 1,44; C,
=192

Phuong phép khdi hitu han (FVM) dugc st dung dé
phén ra hé phuong trinh co ban cling nhu hé phuong
trinh dong chay r6i ap dung cho luu chit khong chiu
nén va ¢ ché d6 6n dinh. Cac tinh toan mo phong
dugc thuc hién thong qua phan mém Ansys Fluent
ver.2020, ban quyén thudc phién ban phuc vu hoc
thuat. Thuét todn SIMPLE dugc chon xac dinh quan
hé tuong hoé gifia 4p sudt va van téc. Trong khi do,
dé ting do chinh xdc cho thanh phin déi luu thi
phuong phap roi rac héa “Second Order Upwind”
dugc ap dung. PO hoi tu cta cac phép tinh duge
chon 1a 107* cho céc phuong trinh lién tuc, dong

lugng va phuong trinh chay r6i, trong khi d6, d6i véi
phuong trinh ning lugng thi d6 héi tu dugc chon la
1076, Céc m6 phéng trong nghién ctiu nay bé qua
anh hudng ctia vin t6c khong khi moéi trudng xung
quanh. Tai nguyén mdy tinh dugc dung trong tinh
toan mo phong trong nghién ctiu nay 1a: Workstation
2xCPU Intel Xeon E5-2678 v3; RAM 32GB; NVIDIA
Quadro 4GB.
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Hinh 4: K&t qua so sanh dé doc lap cau trac ludi tinh
toan

Kiém tra d6 doclap chia cau trac lugi va kiém
chitng mé hinh tinh toan mé phéng

Trudc khi thuc hién céc tinh todn m6 phong thi do
ddc lap cta cdu tric lu6i cin dugc thuc hién d€ thu
dugc do chinh xac cta céc két qua mo phong s6 ma
van dam bdo tiét kiém thdi gian va tai nguyén may
tinh cho cac 1an tinh toan. Nhiét d¢ trung binh ctia
khong khi vao cdc dan néng dugc st dung d€ kiém
tra d6 doc lap ctia ludi trong trudng hop ctia s6 ngoai
c6 goc nghiéng 10°. Ansys Meshing dugc st dung
dé thuc hién viéc thiét lap hinh dang cdc phan tu
lugi. DE giam thdi gian tinh todn ciing nhu ting do
chinh x4c ctia mdi phép tinh thi ludi cdu tric hop
chit nhat va td dién dugc st dung, trong do loai cdu
tric hinh hop chi nhét chiém da s6, nhu dugc thé
hién trong Hinh 3(a). Nhiét d¢ moi trudng 37°C, ap
sudt khi quyén dugc dp dung nhu cic diéu kién bién
& khoang cach 10m tii cac dan néng. Két qua hoi tu
clia qud trinh tinh todn mé phong dugc thé hién trong
Hinh 3(b). Hinh 4 thé hién két qua tinh todn nhiét d¢
trung binh khong khi vao cac dan néng véi 3 trudng
hop phén tt ludila 2.315.796, 3.562.462 va 5.723.464.
Nhu chiing ta nhén thdy, nhiét d¢ trung binh khéng
khi sé giam theo su gia ting s6 luéi tinh todn, khi s6
phén ti ludi tinh todn ting tii 3.562.462 dén 5.613.464
nhiét d6 khong khi thay déi tuong ting chi 0,26%. Do
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Hinh 3: (a) Cau tric phan t& ludi; (b) Bi€u d6 hdi tu qua trinh tinh todn mé phéng

d6, mat do luéi trong trudng hgp véi 3.562.462 phan
tt dugc sti dung cho céc tinh todn trong nghién ctu
nay.

Hinh 5 biéu thi cac két qua so sanh cta nghién ctiu
nay voi két qua mo phong clia nhém téc gia Nada va
Said !°. Trong mé hinh nghién ctiu déi ching nay, mo
hinh 14 khu thong tdng ctia mét chung cu véi 6 ting,
tang thdp nhat la ting trét va phia tdng 6 dugc thong
ra moi trudng bén ngoai. Mbi ting dugc ldp 2 dan
nong. Ti Hinh 5, ching ta c6 thé thiy rang két qua
thu dugc tit m6 hinh nghién ctiu sailéch khoang 1,6%
tuong tng & tang thid 6 so v6i mo hinh ctia Nada va
Said '°. Do d6, két qua mo phong cé sy tuong quan
rdt t6t v6i mo hinh d6i chiing. Vi vdy, m6 hinh mé
phong dugc st dung trong cac nghién ctiu nay.

KET QUA VA THAO LUAN

Qua trinh chay mé phong CFD dugc thyc hién cho
mo hinh véi cac géc nghiéng ctia gié ngoai lan lugt 1a
0°,107,20,30° va40°. Cac dan néng dugc chon theo
danh muc san phdm ctia thuong hiéu méay lanh LG 4.
Nang sudt gidi nhiét clia dan néng loai Single va Multi
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Hinh 5: So sdnh két qua nghién ctu hién tai véi két
qua nghién ctru ctia Nada va Said

lan lugtla 6,2 kW va 8,6 kW, cac thong s6 ky thuét cta
2 loai dan néng dugc trinh bay trong Bang 1. Nhiét
dd mdi trudng bén ngoai khu vic thanh phé H6 Chi
Minh dugc st dung cho cac tinh todn trong nghién
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ctu nay la 37°C. Céc mo phong nhim xdc dinh dugc
phéan b6 truong nhiét do khong khi trong phong ky
thuat ldp dat dan nong cho méi tdng ciing nhu trudng
vector van t6c khong khi vao va ra khoi, dan néng
qua do danh gia dugc cic phuong an lap dat diéu hoa
khong khi thich hop cho cac chung cu cao tang bi gidi
han bdi dién tich san.

Hinh 6 va Hinh 7 trinh bay truong nhiét ¢ ctia khong
khi & mit cdt doc truc va § mat cit ngang ting thit 10
ctia chung cu véi cic goc nghiéng ctia ctia gioé ngoai
khéc nhau tit 0° dén 40°. Nhu dugc thé hién trong
Hinh 6, khong khi néng sau khi nhan nhiét lugng tit
bo trao d6i nhiét ctia cdc dan ndng sé dugc quat théira
méi trudng bén ngoai. O goc nghiéng 0%, khéng khi
néng dugc théi thing ra phia xa bén ngoai so véi dan
néng. Khi goc nghiéng tang 1én, dong khong khi ndng
dugc théi ra bi diéu hudng cong xudng duéi theo bién
dang géc ctia canh hudng dong. Khi géc nghiéng ctia
gi6 ngoai tang 1én dan dén nhiét d6 khong khi théi
ra tif cic dan noéng ciing ting theo. Khoang théi xa
cta dong khi so v6i dan néng thi ty 1é nghich véi do
tang ctia goc nghiéng canh huéng dong nhu thé hién
trong Hinh 7. Khi & goc nghiéng 40, khong khi nong
¢6 nhiét d¢ 16n hon 48°C thdi ra ti quat dan néng rét
khé dé thoat ra moi trudng bén ngoai, tuong ting véi
vung c6 mau d6 trong Hinh 7(e). Khi gié thai ti cac
dan néng diéu hoa khong khi khong dugc luu thong
tot sé bi hut trd lai lam cho nhiét d6 ngung tu tang
1én dan dén giam hiéu qua lam viéc ctia hé théng may
lanh.

Céc dong streamline khong khi thdi ra tit quat dan
néng tli phong ky thuéat cta 15 ting chung cu dugc
trinh bay trén Hinh 8. Dong streamline thing dén dén
viéc giai nhiét tii dan ndéng sé tot va ngugc lai. Do 16n
van t6c khong khi ra khoi dan néng gan nhu nhau
trong 5 trudng hop géc nghiéng canh hudéng dong ctia
ctia gié ngoai nhung phan b6 quy dao dong khi rat
khédc nhau. Streamline ctia dong khi gin nhu quay
lai phong ky thuét trong trudng hgp goc nghiéng 40°.
Dong khong khi sé bi hut trd lai phong ky thuat bsi
cac dan nong khi géc nghiéng canh hudng dong da
16n, 1am cho khong khi thai trong phong ky thuat tang
1én kéo theo nhiét d) vao cac dan néng ciing tang 1én.
Trudng vector trong Hinh 9 dugc thé hién trén mit
cat doc truc chung cu & tang thd 9 va 10. Nhu duge
biéu dién trong hinh nay, dong khong khi néng théi
ra bi hut tré lai dan ndéng, ddt biét la khu vuc canh
huéng dong phia dudi mdi dan nong khi goc nghiéng
tang lén.

Nhiét d6 trung binh khong khi vao cic dan néng ciia
mbi tdng dugc thé hién trén Hinh 10. Trong truong
hop goc nghiéng ctia gi6 ngoai 07, 10° va 20°, nhiét d6
khéng khi hut vao cac dan néng cé xu huéng khong
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Hinh 10: Nhiét d6 trung binh khong khi vao dan
néng

thay d6i tu ting 1 dén tidng 15. D¢ ting nhiét do
16n nhit so v6i nhiét d moi truong trong cac trudng
hgp nay la chi khoang 1,5°C. Khi géc nghiéng ctia gié
ngoai tang 1én 30° thi chénh léch nhiét d¢ 16n nhat
so v6i nhiét d6 mai trudng sé 1én khoang 3°C xay ra
G tang 6 va 7. Trong trudng hgp goc nghiéng ting
1én 40° thi nhiét d6 hut vao cic dan néng l6n hon
48°C ngoai trii tAng 13, 14 va 15. Khi nhiét d) hat vao
dan néng qua 48°C thi hé thong diéu hoa khong khi
khong hoat dong 4. Nhiét d6 khong khi trong phong
ky thuat ting dan theo chiéu cao ctia chung cu nhung
ti tAng thi 10 nhiét 46 nay gidm d4n dén tdng 15. Do
gbc nghiéng ctra gid ngoailén két hop phia trén chung
cu thong ra mdi truong bén ngoai nén céc tdng phia
trén sé nhan dugc nhiéu khong khi tuoi hon.

COP ctia diéu hoa khong khi loai 2 mang (tach) phu
thudc vao diéu kién van hanh ctia ching tic 1a nhiét
do trong phong diéu hoa va nhiét do khong khi vao
dan néng. COP c6 thé dugc xdc dinh theo nha san
xudt thong qua ham tuong quan véi 2 bién 1a nhiét do
trong phong diéu hoa va nhiét do khong khi vao dan
néng. O nhiét d6 phong diéu hoa 1 27°C, COP dugc
tinh béi biéu thic 1213

COP = 5,241 - 0,0742T; (9)

Trong d6 T; 1a nhiét d6 khong khi vao dan néng.
Hinh 11 trinh bay hé s6 hiéu qua COP trung binh ctia
mbi ting chung cu & 5 trudng hop goéc nghiéng cuia
gi6 ngoai. COP trong trudng hop géc nghiéng 07,
10° va 20° it bi thay d6i theo chiéu cao ctia chung cu
va dat gid tri khoang 2,45. Mtic giam COP lén nhit
vao khoang 7% so v6i canh hudng dong théng trong
truong hgp canh huéng dong nghiéng 30°. Hiéu qua
lam viéc ctia diéu hoa khong khi giam nhiéu & géc
nghiéng 40°, nhiéu tdng c6 COP dudi 1.
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(°C)

| 46.3

(a) (b) (d)

Hinh 6: Phan bd trudng nhiét dé & mat cit doc clia chung cu véi cdc géc nghiéng clia clfa gié ngoai khac nhau:
(a) Géc nghiéng 0, (b) Géc nghiéng 10, (c) Géc nghiéng 207, (d) Géc nghiéng 307, (e) Géc nghiéng 40

Hinh 7: Phan bé trudng nhiét dé & mat cit ngang clia tang 10 chung cu véi cac géc nghiéng clia clia gié ngoai
khac nhau: (a) Géc nghiéng 0, (b) G6c nghiéng 107, (c) Géc nghiéng 207, (d) Géc nghiéng 30, (e) G6c nghiéng
40°
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Bang 1: Théng sé ky thuat dan néng

S6 th tu Nang sudt, kW Ky hiéu Kich thuéc Moi chét
DaixRongxCao, mm

1 6,2 MU3M19UE4 870x320x655 R410A

2 8,6 A4UQ36GFDO 970x330x834 R410A

(a) (b) (©)

COomSNNLLREROOOON®
CULDaNNNWRWERORD

(d)

(e)

Hinh 8: Phan bé trudng streamline vai cac géc nghiéng clia clfa gié ngoai khac nhau: (a) G6c nghiéng 07, (b) Géc
nghiéng 10, (c) Géc nghiéng 20, (d) Géc nghiéng 30, (€) G6éc nghiéng 40°

Gia tri trung binh cia COP va nhiét do khong khi
cla tit ca cac dan nong ung véi tling goc nghiéng
ctia gié ngoai dugc biéu thi trén Hinh 12. Nhiét d¢
khong khi ting tit 37,7°C dén 39,1°C tuong uing goc
nghiéng tang tit 0° dén 30°. Trong khi d6 nhiét d6 &
goc nghiéng 40° la gan 55°C, nhiét d6 nay vugt qua
nhiét do cho phép hoat dong cua dan néng. Trong
pham vi géc nghiéng ti 0° dén 30°, géc nghiéng ting
19 thi nhiét d6 khong khi vao dan néng trung binh
tang gan 0,05°C. Trong khi d6 véi géc nghiéng lon
hon 307, mtic ting nhiét do tuong ing véi tang 1° goc
nghiéng la 1,6°C.

KET LUAN
Trong nghién ctiu nay, phuong phdp mé phong dong
luc hoc Iuu chdt CFD dugc dung dé€ thuc hién cac

nghién ctiu dnh hudng ctia géc nghiéng ctia gio ngoai
1én hiéu qua lam viéc ctia cdc dan ndng loai diéu hoa
khong khi 2 mang. Céc thong s6 ky thuat diéu hoa
khong khi dugc st dung tii thuong hiéu LG, Han
Qudc. Két qua mo phong tii cdc moé hinh tinh todn
dugc rut ra nhu sau:

G6c nghiéng canh hudng dong ctia gié ngoai ting lén
dan dén nhiét d6 khong khi vao cic dan néng ting
theo l1am cho COP cuia diéu hoa khong khi gidm.
Trong pham vi goc nghiéng tii 0° dén 30°, nhiét do
trung binh vao dan néng ting 0,05°C tuong ting véi
tang 1° géc nghiéng. Khi géc nghiéng 16n hon 307,
gbéc nghiéng tang thém 17 sé lam cho nhiét 6 vao dan
néng tang thém 1,6°C va nhiét 46 vugt qua gid trilam
viéc cho phép la 48°C.
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(d)

CO“2PNNWWELNODD DL
CmLaDaNmNRDwDRDED

Hinh 9: Phan b6 trudng nhiét d & mat cat ngang clia tang 10 chung cu véi cac géc nghiéng cla ctia gié ngoai
khac nhau: (a) Géc nghiéng 0, (b) G6c nghiéng 10, (c) G6c nghiéng 20, (d) Géc nghiéng 307, (e) G6c nghiéng

40°

25

Géc nghiéng 0°
Go6c nghiéng 10°]

05

9 10 11 12 13 14 15

Tang chung cw

Hinh 11: COP trung binh clia cac dan néng

Nhu vay, d€ viia ddm béo tinh thdm my va hiéu qua
ky thuat khi sti dung diéu hoa khong khi dang 2 mang
trong cdc chung cu cao ting thi giai phap lap dit cac
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Hinh 12: Nhiét d6 va COP trung binh theo géc
nghiéng clfa gi6 ngoai

dan noéng trong phong ky thuét két hgp véi st dung
ctia gié ngoai dugc st dung. Go6c nghiéng ciia gié

ngoai dugc diéu chinh véi goc nghiéng cang nhoé cang
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tot va bi gidi han & gia tri khoang 30°.

LOI CAM ON

Nghién ctiu nay dugc tai trg boi trudng Pai hoc Bach
Khoa - PHQG-HCM trong khuon khé dé tai ma sg
T-CK-2020-67. Bén canh d6, nhém tac gia ciing xin
cam on dén cong ty LG Electronics, Han Quéc cho su
hé trg ky thuat trong qua trinh thuc hién nghién cttu
nay.

XUNG POT LO1iCH

Nhém téc gia xin cam doan rang khong c6 bt ky xung
dotlgi ich nao trong cdng bé bai bdo. Ban quyén phan
mém dugc st dung trong bai bdo nay thudc phién ban
phuc vu hoc thuat.

PONG GOP CUA CACTACGIA

Nguyén Van Hap: dua ra y tudng nghién ctu, xay
dung mo6 hinh, chay chuong trinh va 14y két qua, viét
bai bao.

Nguyén Minh Pha: déng gép thio luan, doc va tim
hiéu mo6 hinh, chay chuong trinh va ldy két qua.
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Influence of the louver angle on the performance of the
air-conditioning outdoor units in high-rise apartment buildings

Nguyen Van Hap'?*, Nguyen Minh Phu3

ABSTRACT
The split-type air conditioners are widely used in high-rise apartment buildings in the major urban
-- areas, especially Ho Chi Minh City - Vietnam, because of its convenience. In the apartments with
Use your smartphone to scan this limited space, the installation of outdoor units not in accordance with technical guidelines will af-
QR code and download this article fect the performance of the air conditioning system and the aesthetics of the apartment building.
The aim of this study is to propose the technical room in apartments for properly installing outdoor
units of air conditioning systems. The CFD method is utilized through Ansys Fluent software to
determine the inlet air temperature of condensers and COP corresponding to the louver angle of
07,109, 20%,30° va 40°. The results obtained from the simulations show that increasing the louver
angle results in rising the inlet air temperature of condensers and reducing COP. The average tem-
perature of the air which entering the condensers does not change significantly when the louver
angle increases from 0 to 30°. When the louver angle is more than 30, the inlet air temperature
of outdoor units exceeds the continuous operating temperature of 48°C. To maintain the high per-
formance of the air conditioner during operation, the louver angle is adjusted as small as possible
and limited to a value of about 30°.
Key words: CFD application, The split-type air conditioner, Energy performance, Outdoor unit
installation
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