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KIEM NGHIEM TINH CHINH XAC
CUA MO HINH CFD TRONG VIEC MO PHONG
THONG GIO TU NHIEN TRONG NHA O

TESTING THE ACCURACY OF THE CFD MODEL IN SIMULATING THE

NATURAL VENTILATION IN HOUSES

Ths.KTS. Hoang Minh Hung?

Tém tat: Cac phan mém CFD (Computational Fluid Dynamic- Mé phéng sé déng hoc chat luu) da dugc ing dung tu
lau trong rat nhiéu linh vuc, dac biét la mé phdéng cac hién tugng Vat ly trong kién tric. Noi dung bai bao hudng dén viéc
kiém nghiém doé chinh xac cia mé hinh CFD, théng qua viéc so sanh cac két qua mé phong, qua d6 danh gia dé tin cay cla

phuadng phép nay.

Tu khéa: M6 hinh CFD, m6 phong, théng gio, moi trudng kién trac.
Abstract: CFD (Computational Fluid Dynamic) software has long been applied in many fields, especially in simulating physical
phenomena in architecture. The article is aimed at testing the accuracy of the CFD model, by comparing simulation results, thereby

evaluating the reliability of this method.
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1. Gigi thiéu

T trudc dén nay, thong gio ty nhién van dugc cho 1a mot
phuaong phap rat quan trong, vi tinh hiéu qué va nhanh chéng
ma n6 mang lai trong viéc loai bo lugng 16n khéng khi & nhiém
va gidm nhiét d6 bén trong méi trudng kién tric. Hién tai, dé
nghién ctu vé hién tugng nay, cac nha nghién ctu dang s
dung hai phuong phap chinh. Mét 1a dung thi nghiém ham
gi6. Phuong phap nay dem lai d6 chinh xac cla két qua cao
nhat, sat vai két qua thuc té, tuy nhién chi phi va thsi gian
danh cho phuong phép nay la rat I6n. Phuong phap thi hai
la CFD (Computational Fluid Dynamics- S6 hoa dong hoc chat
Iuu), c6 ban chat la dung may tinh dé€ mé phoéng lai chuyén
dong ctia luéng khéng khi. Phuang phap nay c6 kha nhiéu uu
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diém vé tinh chinh xac ciing nhu tinh kinh té, do vay né dang
ngay cang tré nén phd bién. Trong phuong phap CFD, tuy vao
diéu kién vé cau hinh may tinh, loai hinh théng gié, diéu kién
thiét 1ap ban dau,... ma cé thé lua chon nhiing mé hinh con
(LES hay RANS) cho phu hagp.

Muc dich cla bai bao nay la kiém nghiém d6 chinh xac cla
phuaong phap CFD trong mo phéng théng gié tu nhién trong
moi trudng kién trac. Dau tién, két qua tu moét thi nghiém ham
gio sé dudc téng hagp lai va coi nhu két qua tham chiéu. Tiép
theo, st dung phuong phap CFD dé mé phéng lai cac diéu
kién trong thi nghiém. Cudi cung, cac két qua thi nghiém thuc
té€ va két qud mo phdng sé dugc so sanh vai nhau, dé kiém
nghiém do chinh xac ctia phuong phap CFD.
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2. NGi dung thi nghiém va mé phdéng

a. Thi nghiém ham gié

Bai bao st dung két qua tu thi nghiém ham gié dugc trién
khai nam 2014, bai Tanbara (1). Ham gi6 dugc dat tai trudng
DPai hoc Osaka, c6 kich thudc 9.5x1.8x1.8m dai, rong, cao. Cac
chi tiét va vi tri ctia mo hinh kién tric trong ham gié dugc
mé ta trong Hinh 1. M6 hinh kién tric dugc st dung tugng
trung cho mot cong trinh nha & chung cu mini, véi 6 tang,
va 3 phong (Unit) cho méi tang. Cac unit la giéng nhau va
tuong tng véi mét can hd nhd 1 phong ngu. Clra s6 phia ban
cOng sé c6 2 dang, la clra don va clra doéi (Pattern 1 va 2). Chi
tiét vé mo hinh dugc thé hién trong Hinh 2. Vi su han ché vé
cau hinh may tinh, sé chi c6 Unit 3 va 4 mé& cla, cac Unit con
lai dugc gid dinh trong tinh trang déng cfa (Khéng c6 théng
gi6 xuyén phong).

Pé thu dugc két qud thi nghiém, phuong phap PIV
(Partical Image Velocimerty — theo déi chuyén déng chit
khi bang laser) dugc sir dung.Két qua thu dugc trong thi
nghiém nay sé dugc coi la két qua thuc té tham chiéu, dé
kiém nghiém dé chinh xac ctia phuang phap CFD.
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b. M6 phéng CFD

M6 hinh RANS (chudn k-e- SKE) sé dugc st dung dé
mo phdng lai thi nghiém ham gié & trén. Day la mo hinh
dang duogc st dung phé bién do su can bang gida tinh
chinh xac, va doi hoi cau hinh may tinh ma né mang lai.
Théng tin vé cac mé hinh nay dugc thé hién trong Hinh 4.
Gradient t6c d6 gi6 theo hé s6 a= 1/4.5, tuong Ung véi hé
s6 trong moi trudng gi6 do6 thi. Cac két qua thu dugc vé
toc do gid, vector hudng gid sé dugc so sanh véi két qua
thi nghiém.
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CFD Code ANSYS FLUENT 14.0
Finite difference scheme QUICK
Algorithm Steady state(SIMPLEC)
Turblent model Standard k-emodel (SKE)
Unit1 1,315,590
Unit3-Pattern] 1,241.330
Total Nunber of cell Unit3-Pattern2 1,221,932
Unit4 2641616
Unit5 1,034,974

Hinh 4. Théng tin mo hinh dugc st dung

3. Thao luan két qua thi nghiém

Hinh 5, 6 thé hién su so sanh két quad mé phang CFD va két
qua thi nghiém. Hinh 5 thé hién su so sanh vé vector van téc
gio xuyén phong, trong khi Hinh 6 thé hién ban d6 van téc gié
vO huéng (scalar velocity) trén mat cat H. TU cac két qua trén
c6 thé thay nhu sau:

- O Hinh 5, khong c6 su khac biét qua 16n gitra hai két
qua. D&i vai Unit 3,vi tri ctia Unit nady nam & trén truc gita
cGia m6 hinh, & vi tri nay chinh 1a diém dinh tré (stagnation
point), c6 hé s6 ap luc gi6 cao nhat, luéng khéng khi sé di
thdng vao trong phong. Trudng hop Pattern 1, lubng khéng
khi di thdng ti clra vao, qua hanh lang, dén phong khach,
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va theo huéng d6 di ra ngoai. & Pattern 2, ludng gi6 khi dén
phong khach sé bi phan li, chay doc theo buc tudng phong
khéch, va theo 2 clra s6 2 bén dé ra ngoai. Béi véi Unit 4,
luéng khong khi vao phong sé nghiéng theo 1 goc, do vay
sé xuat hién khu vuc xody I6n & hai bén trai phai phong
khach. Nhing diéu nay déu dugc mé phdng lai 6 trong két
qud cta phuong phap CFD.

- J Hinh 6, bat dau xuat hién sai khac gitfa hai két qua.
Méc du c6 su déng nhat trong két qua d6i véi nhitng vung
c6 van téc gi6 thap, tuy nhién, d6i voi két qua PIV (thi
nghiém), khu vuc c6 van téc gié I&n nhat 1a khu vuc phong
khach,trong khi két qua CFD tinh toan rang, khu vuc cé van
toc gié 16n nhat lai 1a hanh lang va 16i vao. Nguyén nhan
cUa su sai léch nay c6 thé Ia do viéc chon chua ding mé
hinh con dé tinh toéan. Cac mé hinh con khac (SST k- omega,
LES) cho @6 chinh xac cao hon, tuy nhién no tén thgi gian
va doi hoi cao han vé cau hinh may tinh.
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Hinh 5. So sanh gitra két qua vector van téc gié
xuyén phong véi Unit 3 va Unit 4

Hinh 6. So sanh gitia két qua van t6c gié vo hudng
xuyén phong véi Unit 3 va Unit 4

4. Két luan

Thong qua su so sanh gita két qud mo6 phdng theo
phuong phap CFD va két qua thi nghiém thuc té€ ap dung véi
moét mé hinh kién tric don gian, phuong phap CFD da cho
thdy dugc d6 tin cay kha cao trong viéc mé phong théng gié
xuyén phong. Tuy van con c6 mot so su sai khac trong két qua,
nhung diéu nay c6 thé khac phuc dugc bang céach thiét lap
lai cac diéu kién mé phdng, cliing nhu nghién ctu st dung
cac mé hinh con cho phu hgp. Phuang phap CFD ¢é thé ting
dung trong cac nghién ctiu vé théng gio xuyén phong véi moi
trudng vi khi hau kién trac.
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Ventilation bricks and glass create air convection
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