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Tém tit — Khi xay dung hdm xe, ta can quan tim dén nhiéu van dé chdng chay nd, dat do thong
thoéng cho phép dam bao strc khoe con ngudi trong d6 do thoang khi 1a yéu td quan trong nhét. Kho khin
hién nay cia bai toan ham xe 1a luong gié tw nhién chua du dé 1am thoang cho khong khi dudi ham, thiét
ké him chua dat hiéu qua cao nhat dé don gié theo huong tu nhién, chi phi cao khi sir dung phwong phap
thong gié cudng birc, stir dung quat lién tuc gay tiéu t6n nang lwong mit khac hé thong thong gié bang
quat thong minh lai t6n rat nhiéu tién. Do d6, muc dich cua nghlen ctru nay 1a mé6 phong su thong gio
cudng burc trong him xe bang phuong phap thé tich hiru han, dé giai quyét bai toan dong luc hoc luu chét,
dua trén chwong trinh Ansys, dé dam bao ring cac vi tri quan trong trong tang him dat do thoai mai nhét
dinh.

Abstract — When building a basement parking garage, we need to pay attention to many issues to
prevent fire and explosion, achieve ventilation to ensure human health, in which ventilation is the most
important factor. The current difficulty of the basement parking garage problem is that the amount of
natural wind is not enough to clear the air in the tunnel, the tunnel design is not the most effective to catch
the wind in the natural direction, the cost is high when using the method. Forced ventilation, using a
extractor fan consumes energy, on the other hand, a smart extractor fan costs a lot of money. Therefore,
the purpose of this study is to simulate forced ventilation in basement parking garage by finite volume
method, to solve the problem of computational fluid dynamics (CFD) based on Ansys program, to ensure
that the important positions in the basement reach a certain level of comfort.

Tir khéa — Thong gioé cudng buc, dong luc hoc luu chét, forced ventilation, computational fluid
dynamics, Ansys.

1. Giéi thi¢u

Tang ham ctia mot ngdi nha hay toa nha 1a khong gian phu danh riéng dé xe, két hop véi
chtra dd, phong k¥ thuat, hé thong diéu hoa khong khi,... Thiét ké c6 thé nam maot phan (ban
ham) hodc ndm siu trong 1ong dat. D6i v6i ting ham nim am trong mat dét, vat lidu xay dung
phai 13 loai dic biét, yéu cau cac cot tru clia téng ham phai viing chic dé co thé chiu strc €p 16n
tr ng6i nha. Hién nay, do diéu kién dién tich dét do thi it nén viéc thlet ké nha co tang ham rat
phd bién, dé giai quyét chd dé xe phong ky thuat cing nhu cach a am kha t6t cho ngdi nha va
tang dién tich sir dung hitu ich. Hién nay hau hét cac ham ciia cic toa nha cao tang moc 1én trén
thé gidi tiéu thy lugng niang luong khong 16 cho viée 1am thoang khi, va nhiét d6 trong ham. Vi
vdy, viéc didu hoa khong khi va nhiét d trong cic ham giit xe ciia cic toa nha dang 1a mot
trong nhimng van dé can dugc quan tim hién nay.

Viéc xay nhimg ham giir xe da va dang xudt hién rat pho bién & nudc ta nhung mot trong
nhiing Van dé dang dugc quan tim nhét 1a d6 thong thoang cta hdm xe va ty 1é xay ra hoa hoan
chay nd do khi thai cua xe xa ra khi vira hoat dong cting dang dugc quan tim rat nhiéu tir cac
nha dau tu 16n. Mot s dé tai mo phong thong gio trong nude (Dang Viét Minh, 2012) va nude
ngoai (Xiangyu, 2016) da tién hanh nghién ctru dé tao nén mot hé thong thong gio dua vao cong
cu mo phong s6 va tiéu chuin thoai mai. Stir dung phwong phap s6 trong ly thuyet dong luc hoc
luu chét dé xac dinh lugng gio t6i thiéu va ndng do khi thai da hop tiéu chuan chwa, dwa ra dé
xuét cai thién tang hiéu qua ham xe.
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Do vay viéc md phong va t6i wu hé thong thong gi6 cua ham gilr xe bang phuong phap sb
13 hét strc cap bach va thiét thuc nham gop phan giai quyet cac van de vé su thoai mai cia ngudi
lam viéc va dén gui xe trong ham, gép phan han ché chdng chay nd xay ra trong ham khi c6 su
10 ri xdng, dau trong ham; tiét kiém chi phi va ning luong trong thoi dai méi hién nay.

2. Co sé 1y thuyét

2.1. Nhiitng phwong trinh chu dao cua CFD (Dang Viét Minh, 2012)

Nhitng phuong trinh chit dao trong dong luc hoc lru chat duoc tich hop vao qua trinh mé
phong thong gié cudng buc:

* Phuong trinh Navier — Stokes.

« Phuong trinh bao toan khi lugng (phuong trinh lién tuc).

* Phuong trinh bao toan dong lugng.

* Phuong trinh bdo toan nang luong.

2.2. Gidi thiéu APDI (Vé Chi Chinh, 2007)

ADPI dugc str dung nhu mot thuée do dé danh gia hi¢u suat ctia mot hé thong phéan phéi
khéng khi trong mot phong hay mét khu vuc. Gia tri cia né phu thudc chu yéu vao nhi¢t do va
van toc dong khong khi trong phong.

ADPI duoc dinh nghia la ty 1¢ phan trim cua cac phép do dugc thue hién trong mot khong
gian bi chiém dyng, noi nhiét d0 du thdo hiéu dung (EDT) nam trong khoang tur -1,5 dén
+ 1°K, véi van toc khong khi nhd hon 0,35 m/s (nguyén tac co ban Ashrae, 2001).

ADPI 100% ngu y cac phép do dugc thuc hién tai tit ca cac di‘ém ldy mau, trong ving
khong gian dang xét phu hop voi cac ti€u chi dd cho ¢ trén va do d6 diéu kién nhiét trong khong
gian d6 dugc mong doi & muc chap nhéan dugc.

Hau hét cac hé théng phan phdi khong khi dugc thiét ké dé dat duoc ADPI tir 80% trd 1én
(nguyén tac co ban Ashrae, 2001).

0=(t,—t.)-8(V,—0,15) (1)
Trong do:
6 — Nhi€t d¢ dy thao hiéu dung (EDT) (°K).
t, — Nhiét do tai diem lay mau (°K).
t. — Nhiét gi(f) trung binh cua dong khong khi (°K).
V., — Van toc tai diém lay mau (m/s).
3. M6 hinh va két qua

Mo hinh 13 ham giit xe cta tda nha cin hd BOTANICA PREMIER.

Dia chi: S6 108 duong Hong Ha, Phuong 2, Quan Tan Binh, Thanh phé HO Chi Minh.

Chu dau tu: Tap doan Novaland.

Quy mé: Gom 3 thap cin ho cao cap 20 ting, 2 ting ham dé xe, gdm cac Shop house + 100
Officetel + 909 can ho.

Tién ich ndi khu: C6 2 hd boi rong 16n, phong tap Gym, Sauna, Cafe, khu vui choi tré em,
cong vién 6000 m?,

Tién ich ngoai khu: Gan san bay qudc té Tan Son Nhat, cong vién Gia Pinh, cong vién
Hoang Van Thu.

Téng dién tich khu dat: Khoang 17,772 m?.

Ham giir xe gdm 2 ham c6 kich thuéc ngang nhau, theo hinh chit chi vi theo dién tich dét
khong cho phép. So d6 cua hai khu vuc ham gitr xe dugc thé hién trong ban vé mat bang tong

thé téng 1, nhu dugc mo ta trong hinh 1.
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Hinh 1. Mt bing tong thé ham 1

M0 hinh sau khi dugc tich hop vao phﬁn mém Ansys dudi dang mot khdi hinh hoc luu chét.
Tinh toan van téc gié cho cong trinh tai thoi diém thang 12 trong nim vdi van tdc gié trung
binh V, = 2.5 m/s va nhiét do trung binh thang 13 25°C.

Cong trinh dang nghién ctru ndm ¢ khu vyuc d thi (c6 nhiéu cong trinh cao trén 50m) tirc
1 thudc dang dia hinh V. Ta chon a = 0,29 vab=0,54. Thay a ,b , V; vao cdng thirc tinh ham
van tdc gi6 phan bd theo dja hinh ta dugc két qua sau. Dudi tﬁng ham thi am dudi mat dat &
day theo dia hinh va hudng gié cua toa nha thi van tdc gié gin bang 1 mys.

250 6750

Hinh 2. M6 hinh khoi lwu chit dwoc dwa vao Ansys

Téang ham c6 3 cau thang 16n, cac may quat hat ly tdm Jetfan voi luu luong 16n cac dong
nhiét tir xe may va o to tda ra.

Nhing yéu td trén 1a nhitng diéu kién bién cho bai toan. My quat hut model JetPL-C-50-
4 ¢6 thong sb luu luong 13 6196 m*/h. Pay 1a thong sb diéu kién bién cho may hit Jetfan trong
bai toan. N6 duoc dinh nghia dang outlet trong Ansys va thong sd luu luong (luu lugng dugce
hut ra) 1a 6196 m*/h. Dua trén thiét ké ham gitr xe, mo6 hinh khéi luu chat duoc xay dung va
dua vao Ansys, c6 dang nhu dugc mo ta trong hinh 2.

Hinh 3 cho biét vi tri phan bé cua cac quat hut, voi cac mii tén den dong 1én trén 1a noi
may quat hat dugce lap dat bao gom: 8 may duoc liap bao quanh tang hdm co6 cung cong suit.
Cau thang 1a noi khong khi ra vao nén kiéu diéu kién bién dugc chon trong Ansys 1a Opening.
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Hinh 3. Noi phéin bé ciia mdy quat hiit
Ap suit tai mat cau thang 1a 0 Pa, tai cac vi tri nhu dugc thé hién trong hinh 4. Nhi¢t 46 tu
xe may va 0 to toa ra lam cho tang ham nong 1én. Anh hudng nhiét do tir xe may va o6 to6 1a rat
16m, di€u kién bién chinh can xét dén. Nhiét dJ trong bai toan dugc chon ngau nhién 1a 70°C.
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Hinh 4. Vj tri cdc cau thang

Do chua tim dugc mot nguén vé su téa nhiét cia xe mdy va 0 t6. Nhiét do trong bai toan
duoc chon ngau nhién 1a 70°C, xét trudng hop x4u nhat 1a cac xe déu vé cung 1 luot va vira di
duong dai vé nén nhiét d6 toa ra s& dao dong tir 70 - 100°C. Xét 2 truong nhiét do va van tde
dé so voi do thich nghi ctia con ngudi véi méi trudng.

Két qua dugc dua trén cac diéu kién bién trén dya trén bai toan 6n dinh. Két qua dugc xet
so v6i diéu kién thich L nghi con nguoi theo tiéu chuan ADPI. Chon ra 29 diém trong ham thuong
xuyen co su di chuyen cua céc nhan vién lam viéc cua toa nha cung nhu céc khach hang dén
gui xe va lam viéc, ¢ trong toa chung cu dé tinh mirc do thoai mai tai cac diém d6. Chon chiéu
cao 1,5 m - 1,7 m theo chiéu cao trung binh ctia nguoi Viét Nam. O day chon chiéu cao 1,5 m
dé phu hop cho tré em hon.

Nhiét d6 phan bd tir 302°K dén 322°K, tai 29 diém thudc mat phing 1,5m nhiét d6 thip
nhét bang véi didu kién bién khong khi ban dau 14 29°C, dugc danh diu chir thap mau vang nhu
trong hinh 5. Phan bd chu yéu la ttr 29°C - 48°C. Noi goc gﬁn quat hut chiu nhiét d6 cao nhét
do quat hiit nhiét d6 1én dé xir 1y va dua ra bén ngoai ham xap xi 48°C, nén luu y khong nén dé
xe gﬁn khu vyc quat hut.
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Hinh 5. C6 29 diém xét mirc dj thodi mdi
Két qua téng quan cho thiy nhiét do toa ra tir xe may va o t6 anh hudng dén ting ham

khong 16n 1am da phan nam & murc 302 - 305°K. nhiét d6 kha thoai mai cho ham. Panh gia
chung nhiét d6 nim trong khoang 302 - 305°K.

Truong van toc da s6 nam dudi 0,5 m/s bao quanh hau hét nhitng diém duoc xét cia ting
ham. C6 mot vai diém gan quat hat, va ndm & ciu thang nén chiu lyc hat l6n dan dén truong
van toc gi6 tai cac vi tri nay 1on. Tuy nhién diéu nay van khong anh huéng nhiéu dén hoat dong
ctia cu dan khi xudng ham gitr xe.
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Hinh 6. Thay déi vi tri va sé lwong quat hit

Két qua cho thiy tuy gié nhe va phong van dam bao nhiét do tiéu chuin. Khéng can gid
toc do cao nhu béo co thé Xua tan con nong trong tang ham két luan ham nay dat tiéu chuan.
Tuy nhién van con ¢6 mot s6 diém thuong xuyén co sy xudt hién ciia nhan vién di chuyén qua
lai nhung két qua nhiét d6 du thdo hi€u dung va van tdc gi6 cho két qua kha x4u voi da s6 1a do
van toc gi6 qua 16n tai diém do6 (16n hon 1 m/s), hodc nhié¢t do cao va van tde gid thép khong
dam bao duoc sy hat nhiét ciia quat nén diém d6 kha xau can duogc ti wu lai cho tién loi hon.

Y
’ 2m 0 ,,/I\y

25000 500

Hinh 7. Trwong vin téc sau khi toi wu




TAP CHi KINH TE - CONG NGHIEP

Dé tiét kiém chi phi van hanh va giam ap luc va nhiét d6 tai 1 s diém ta dang xét chua dat
tiéu chuan, & trong bai tinh & trén ta can tdi vu hoa lai cong trinh ham gilr xe cho ham dat duoc
t6i rru nhét ca vé thiét ké, chi phi van hanh ciing nhu chi phi xay dung va do thoai mai cho ham
giit xe, bang cach thay doi cach bd tri quat hat, nhu dwgc mé ta trong hinh 6. Sau d6 tién hanh
md phong lai bai toan dong luc hoc luu chét, thu duoc Két qua trudng van tdc tot hon nhu trong
hinh 7.

4. Két luan

Déi v6i bai toan mé hinh tong thé, két qua tinh toan vé phan bd van tdc cho thiy mé hinh
khong dugc thong thoang néu st dung thong gioé tu nhién.

Véi nhitng két qua mé phong dugc cho thiy, van toc gio6 dat dugc lon nhat (khoang 3,167
m/s) tip trung & nhimg vung cira ra. Gio khong thé di qua hét cac vi tri va cac phong trong ham

Vé phan nhiét do, nhin chung nhi¢t d¢ trung binh cua ham trong khoang 25°C — 32°C, la
khoang nhiét 6 c6 thé chap nhan duoc trong ving khi hau & Thanh phé H6 Chi Minh nhung
van chua phai 1a ving nhiét do tién nghi. Dbi v6i nhitng vi tri gié khong dén duoc va tai khu
vuc ddu nhidu xe can dit thém quat hut (théng gi6 cudng birc), hodc tao thém d6 thong thoang
cho hdm bang cach x@y dung cac giéng troi ty nhién dé tao thém ludng gid vao va ra cho him
va tao cac hanh lang dé dam bao viéc thong thoang gié dugc tot hon.

Qua két qua mo phong dong luc hoc lwu chét theo thiét ké ban dau, tac gia thay dbi vi tri
va s0 lugng quat hut cong thém xay dung cac cua s6 14y gio tuoi tir bén ngoai vao xung quanh
ham de dam bao su trao doi khong khi trong ham Nho vay ket qua vé truong van toc da tro
nén tét hon, dam bao viéc luu théng khong khi tot hon trong ting ham.
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