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PE XUAT TUONG QUAN KiCH THUOC CUA PHONG NHAM NANG CAO
HIEU QUA THONG GIO TU NHIEN CHO CAN HQ CHUNG CU CAO TANG
PROPOSAL OF THE RELATION OF THE DIMENSIONS OF THE ROOM TO ENHANCE

THE NATURAL VENTILATION EFFICIENCY FOR APARTMENTS IN HIGH-RISE
APARTMENT BULDINGS

Phan Tién Vinh
Trwong Cao ding Cong nghé - Pai hoc Pa Ndng; ptvinh@dct.udn.vn

Tém tat - Chung cw cao tang la mét loai hinh nha & phé bién hién
nay tai cac dé thi trén thé gisi. Thiét ké va khai thac hiéu qua théng
gié tw nhién cho chung cw cao tAng la mét gidi phap co ban hwéng
dén tiét kiem nang luong, tao méi trwdng than thién va sy phat
trién bén virng cho cong trinh kién tric. Bai bao di vao nghién ctu
two’ng quan veé kich thwdc chidu rong va chiéu sau cla mot phong
& cé hinh dang chi nhét (trong can hd chung cw cao tang) nham
tao ra hiéu qua théng gié tw nhién tt nhat. Két qua nghién ctru da
chira rang, khi kich thwéc chidu sau phong bang tr 1,0 dén 1,5
lan chidu rong cta phong thi hiéu qua thong gi6 tw nhién (van tbc
gi6 vao, van tbc gié phan bé trong phong, treong gio) 1a tbt nhét.
Két qua nay la mét déng gop cho ly thuyet vé thiét ké thong gio tw
nhién cho chung cw cao tang va cé thé dwoc cac nha thiét ké ap
dung cho cac dy an chung cw cao tang trong thuc té.

Tir khoa - chung cw cao tang; kién tric bén virng; kich thudc
phong; van toc gio; trwdng gid.

1. Pit van dé

Ngay nay, trong bdi canh nhéan loai dang d6i dién voi
nhiing thach thirc cua bién d01 khi hau va xu huéng phat trlen
bén vimg di trd thanh qudc sach hang dau cta nhiéu quoc
gia trén thé gisi, nghién ciru dé xuat cac giai phap thiét ké
kién trac theo huong bén vitng 1a vin dé c6 tinh cap thiét va
c6 ¥ nghia 16n vé mét ly ludn trong kién trac. Mot trong
nhing giai phap thiét ké thy dong co ban nham hudng dén
kién trac bén viing, thich ing va than thién véi méi truong
tu nhién, tao ra moi truong tién nghi than thi€n cho con
nguoi, tiét kiém nang lugng,... 1a thiét ké thong gio6 ty nhién
(TGTN) cho cong trinh kién truc.

Chung cu cao ting (CCCT) la loai hinh nha & da va
dang phat trién manh tai cac do thi 1on trén thé gioi. O Viét
Nam, CCCT xuét hién tai cac d6 thi 16n cung vdi sy phat
trién do thi, su phat trién kinh té xa hoi, sy gia tang nhu cau
nha & d6 thi, cac yéu cau vé tién nghi 0, ... Trong thap nién
dau cua thé ky XXI, da ching kién sy phat trién manh mé
vé sb luong cac khu d6 thi moi, cung voi do la nhiéu CCCT
duogc dau tu xay dung.

Theo [1], nha chung cu 1a loai hinh dugc chu trong phat
trién tai cac do thi Viét Nam. Cu thé, ty 1€ nha & chung cu
trong cac du 4n phat trién nha & d6 thi dén nam 2020 duoc quy
dinh ttir 60% dén 90% cho cac d6 thi loai I va loai dac biét.

Nhu véy, nha chung cu néi chung, trong d6 c6 CCCT,
s& ¢6 xu hudng phat trién manh trong thoi gian dén tai cac
d6 thi Viét Nam, dac biét 1a tai cac d6 thi 1on.

Hién nay, vén dé khai thac TGTN cho cac cin hd trong
CCCT chua dugc quan tim diing mirc trong qua trinh thiét
ké va van hanh khai thac. Giai phap phd bién dé lam mat cho
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type in urban areas in the world. Designing and effective exploiting
natural ventilation in high-rise apartment buildings is a basic
solution towards saving energy, creating a friendly environment
and a sustainable development for architecture. This article
focuses on studying the relation of two dimensions of a rectangular
room (a common room’ configuration in apartment buildings) to
create the best natural ventilation efficiency. The results show that
when the room depth is equal to 1.0 to 1.5 times the room width,
the natural ventilation efficiency (wind velocity, distribution of wind
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cac can ho 1a sir dung diéu hoa khong khi. Giai phép nay c6
cac nhuoc diém chinh sau: tiéu thu nhidu nang luong, giy 6
nhiém moi truong ty nhién, giy ra mot sé bénh cho cu dan,
moi trudng vi khi hau trong can ho khong than thién, ...

Trong phong & ¢6 dang hinh chit nhat (hinh dang phd
bién nhét trong thiét ké chung cu), kich thuéc bé ngang a va
chiéu sau b, twong quan kich thudc K cta phong la ty so gitra
b va a, K = b/a. Gia tri K ¢6 anh huong truc tiép dén hiéu
qua vé chiéu sang tu nhién, tién nghi nhiét, thim my kién
trdc, tinh thich dung, ... va hiéu qua TGTN.

Céc nghién ctru da duoc cong bd v& TGTN cho cic
phong chtrc ndng Va cong trinh kién tric néi chung tap trung
vao 1y thuyét chung vé& mdi lién hé giira vi tri cira trén mat
bé‘mg; vi tri clra trén mat cét; st dung hinh thac lam, vach
ngan, ... va hiéu qua TGTN cta phong [2, 3, 4, 5]; kha ning
ap dung TGTN va cac truong hop tmg dung cic nguyén tic
TGTN cho cong trinh thuc té tai cac vung khi hau khac nhau;
cac giai phap thiét ké va chién lugc TGTN cho cong trinh
n6i chung [6, 7, 8, 9, 10]; ... Va hién nay, chua c6 nghién
clru nao dé xuat twong quan kich thude K hop 1y cho cac
phong & trong can hg CCCT nhiam khai thac hiéu qua TGTN.

Vi vay, nghién ciru twong quan kich thude phong hop ly
nham khai thac hi¢u qua TGTN cho céc can hg CCCT 1a van
de dang duoc dat ra cho cac nha nghién ctru va cac nha thiet ke.

2. f)é X}lét twong quan kich thuéc phong hep ly trong
thiét ké CCCT huwéng dén khai thac hiéu qua TGTN
2.1. Hi¢u qud TGTN ciia cdn hé trong CCCT

Hi@u gué 'TGTN trong \{é ngoai can hd phu thuc}q vao
mdt sO y€u to sau: hinh khoi cong trinh; giai phap bo cuc
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tong mit bang; hinh thirc mit bang tang dién hinh; van tc
va hudng gi6 thdi dén bé mat can ho; giai phap thiét ké cua
can ho; dic diém cac loai cira cua phong; ...

Trong cac can hd, cac phong & (phong khach va cac
phong ngu) c6 yéu cau bat bude 1a phai dwoc chiéu sang tu
nhién va TGTN. Hiéu qua TGTN cuia cin hd duge danh gia
thong qua hiéu qua TGTN cua cac phong 6.

Véi cac phong ¢ 1 cira don gi6 vao (truong hop phd bién),
hiéu qua TGTN phy thudc: dién tich mé cura cho gi6 vao va
gi6 ra, Vi tri clia cc clra (trén mat bang va trén mit cat), twong
quan vé kich thuéc K ctia phong, giai phép bd tri ndi that, giai
phap van hanh (d6ng mé cira), ... Trong bai bao nay, ching
t0i nghién ctru va d& xuat twong quan kich thuéc K ctia phong
nham khai thac hiéu qua TGTN cho cin ho.

2.2. Déi twong va cdc trwong hop nghién ciru

- Theo TCXDVN 323:2004 “Nha ¢ cao tang — Tiéu
chuan thiét ké”, nha & cao t?mg 14 loai nha & can hd c6 chiéu
cao tir 9 ting dén 40 tang. Tac gia chon ngiu nhién mot
chung cu 12 tang dé tién hanh nghién ctu.

Mot s6 dic diém ciia chung cu: chiéu cao tang 1 1a 3.900
mm; chidu cao cac ting dién hinh & 3.200 mm; cao d6 nén
tang 1 12 1.050 mm; c6 mat bang tang dién hinh (MBTPHH)
theo hinh thitc hanh lang giira (day 13 hinh thtc MBTPH
phd bién ctia CCCT; dong thoi, voi hinh thire MBTDH nay,
tac gia co thé tién hanh nghién ctru cho hai truong hop 1a
thong gié xuyén phong va théng gi6 mot mét), xem Hinh 1.

11 [B

Vi tri can ho
Hinh 1. MGt bang tang dién hinh ciia chung cir va
vi tri can ho

[] canho

M Khu ky thuat

D Hanh lang

- Phong ¢ dugce chQn‘dé nghién ctru 1a Phong ngu 1 cua
can ho dién hinh dat tai tang 10. Mat chinh cua can h(:) quay
v€ huong chinh cua chung cu. Hinh dang, thanh phan cac
phong chire ndng cua can hg va céc loai cura trong phong
nhu Hinh 2a. Mot s6 tham so kich thuée:

+ o 1a goc tao boi dudng thang tiép tuyén mat nha
va hudng gid thoi dén (Hinh 2b);

+a, b: 1a kich thudce theo phuong ngang va phuong
doc cta Phong ngu 1. D€ tién hanh cac nghién ctru,
chon a= 3,8 mvab=Kxa (Hinh 2b);

+ O la vi trf cua diém khao sat va OA = x (m);

+ Cua di phong ngt: 0,8 m X 2,2 m. Cua di phong
vé sinh: 0,6 m x 2,0 m. Cira ’sérph(‘)ng ngfl: 1,6 mx1,5

m (trong d6 phan mé cira dé 1ay gio, toi da khi mo la

0,8 mx0,9 m).

- Mot s6 diéu kién cho trudong hop nghién ctru: khoi
CCCT dung doc lap hoan toan; chi mé ctra can hd nghién
ciry, cac can hd khac déu dong cira hoan toan; mo cura cac
khong gian cong cong (hanh lang, sanh chinh, ...).

- Nghién ctru dugc thuc hién trong cac truong hop:

+ 3 trudng hop hudng gié thdi dén, tuong ing gia
tri ciia o 1a 45°, 90° va 135°.

+ 2 truong hop vé hinh thirc thong gi6 1a: thong gid
xuyén phong (khi ctra di va cua v¢ sinh trong phong
ngu dugc md ra) va thong gié mot mat (khi cua di va
ctra vé€ sinh trong phong ngu duoc dong lai).

+ 4 truong hop K (gia tri K twong ung 13 0,5, 1,0,
1,5va 2,0).

Nhu vay, c6 24 md phong dugc thuce hién doc lap dé
thu két qua.
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Hinh 2. a. Mdt bing cdn hg; b. Kich thwdc can ho - Vi tri khdo
sat: Doan thang AB, diém khao sat O (AO = X)
2.3. Céc tiéu chi danh gia va dai lwong tinh todn
- Tiéu chi danh gid hi¢u qua TGTN trong can ho:
+ Vér} toe gio tai cac diém nim trén doan théng AB
(theo chiéu doc phong ngu 1 - Hinh 2b) trén mat phang
& cao d6 1,1 m so voi san nha.
+ Truong gi6 trén mat phang ¢ cao do 1,1 m cua
phong ngu.
- Dai luong tinh todn: xac dinh gia tri K dé hiéu qua
TGTN trong phong 1a tot nhat.
2.4. Lwa chon phwong phdp nghién cieu TGTN
Hién nay, nhiéu phuong phap nghién cru TGTN trong
cong trinh duoc nghién ciru phat trién. Cac phuong phap
nghién cru TGTN nay chu yéu st dung cac mo hinh co ban
nhu: M6 hinh phan tich (Analytical models); M6 hinh kinh
nghiém (Empirical models); M6 hinh thi nghiém
(Experimental models); M6 hinh da vung (Multizone
models); M6 hinh vung (Zonal models); M6 hinh ludi
(Network models); M6 hinh CFD (Computational Fluid
Dynamics models); ... Cac m6 hinh trén déu c6 nhitng uu
diém va nhing han ché nhét dinh. Trong d6, mé hinh CFD
12 m6 hinh dugc sir dung pho bi€n trong nghién ctru va thiét
ke veé thdng gid. Theo két qua thong ké cua Qingyan Chen,
70% cac cong bo ve nghién ciru TGTN cho cong trinh co
str dung mé hinh CFD [11].
Trong pham vi nghién ctru cua bai bao, tac gia su dung
phuong phdp CFD (Computational Fluid Dynamics) va
phan mém Autodesk CFD 2017.

3. Cac két qua va ban luin
31. T h,ié't Idp mé hinh, chon cdc diéu ki¢n bién, chon mo
hinh roi, chon gidi phdp luwdi cho mé phong va cau hinh
mdy tinh thwe hién mé phong
3.1.1. Thiét lgp mé hinh nghién civu trén CFD

- Dung mé hinh 3D cua d6i twong (1a chung cu 12 tﬁng
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— nhu di chon ¢ Muc 2.2) nghién ciru trén phan mém
AutoCad 2017 (cua hang Autodesk). Kich thudc cia mo
hinh khi khong khi (ving m6 phong) lan luot duoc lay toi
thiéu bang 5 lan chleu ngang va 3 lan chidu cao tuong tmg
clia cong trinh can nghién ctru.

- Tao md hinh nghién ctru trén Autodesk CFD 2017 tu
mo hinh 3D néu trén.

- Gan cac thudc tinh vat liéu chinh cho cac d6i twong
trong mo hinh nghién cuu.
3.1.2. Gdn cdc diéu kién bién cho khoi khong khi

- Chon hudng gid théi’ dén trong '3 truong hop a
(00=45°,90° va 135°): van toc tham chicu tai cao 6 10 m
la 3 m/s. Vén toc gio co su thay doi theo chi€u cao va dugc
bieu dien pro-fin van toc gié theo ham s6 mii nhu sau:

s
\£= £ Trong do:
V z

r r

+Vz, Vrla véan tde gi6 & cao d6 Z va van toe gi6 o

cao do tham chiéu Z;.

ot ) lg‘l hé sé mil phu thu(f)p vao do g6 ghé cua mat
dat, @6 on dinh gﬁa khi quyén va cao do Qang xét. &
dqu xéc dinh bang thyc nghiém. Trong di€u kién khi

quyén On dinh, gia tri 6 = 0,143 [12].

- Xac dinh mat gié ra va gan Static Gage Pressure co
gia tri ap suat 1a 0.

- Cac mit con lai cuia khdi khong khi (trir mat tiép xuc
voi mat dat) dugc gan dinh dang 1a Slip/Symmetry.

3.1.3. Chon mé hinh réi (Turb.model)

Chon mb hinh r6i 1a RNG k-& (RNG k-¢ 1a m6 hinh r6i
duogc hi€u chinh tir m6 hinh roi k-¢ ti€u chuan bang phuong
phéap Renormalization Group - RNG) [13].

3.1.4. Chon giai phap lwci

- Trong phuong phap CFD, mién nghién ctru dugc chia
thanh cac phan tir (elements), goc cua cac phan tir la cac
nat (node). Céc nat va cac phan tir tao thanh lugi (mesh).
Lua chon giai phéap ludi la tw dong (autosize). Su doc lap
cua ludi doi vai két qua mo phong duge dam bao théng qua
thiét 1ap Adaptive mesh.

- Kich hoat tinh ning kiém tra doc lap cia giai phap
ludi va chon gia tri 3 cho Cycles to run. Lya chon nay cho
phép thuc hién 3 lan ty ddng diéu chinh ludi cho phu hop.
3.1.5. Cdu hinh may tinh thue hién mé phéng

- M6 phong dugc thyc hién trén may tinh dé ban:
Processor Intel ® Xeron (R) CPU E3-1220 v5 @ 3.00GHz;
64 - bit Operating System; RAM 8.00 GB.

- Thoi gian trung binh dé thyc hién 1 mé phong 1a 8 gio.
3.2. Két qua va dé xudt
3.2.1. Gid tri vdn toc gio VAO tai cira phong

Véi didu kién khao sat 1a van toc gi6 3 m/s (6 cao do
tham chleu 1a 10 m) két qua mod phong da chi ra rang, gié
tri van tdc gio tai diém giita cua cira vao (vi tri A, & cao do

1,1 m so v6i san nha) trong 24 trudng hop mé phong déu
¢6 vén toc nho hon 1,1 m/s (Hinh 3).

Cin cir vao két qua gia tri van tdc gio vao phong, ddi
voi tirng treong hop nghién ciru, gia tri K dugce dé xuat nhu
Béang 1.

Vén técm/s
1,200 Ghi chi:
=4=KhiK=0.5
1,000 -
=8=KhiK=1.0
0,800 ==KhiK=1.5
=w=KhiK=2.0
0,600 -
0,400
0,200
Trudng hop
0,000 ' nghién ciru

Théng gié  Théng gié  Théng gié Thdng gié  Thdng gié  Théng gidé
Xuyén xuyén xuyén
phong, phong, phong,
a =45 a=90° a=135°

Hinh 3. Vdn tdc gi6 vio phong ngii (tai vi tri A) ciia
cac truong hop nghién curu

mot mat,
a=135°

mét mat,
a=90°

mot mat,
a=45°

Bing 1. Gid tri K (dé xudt) trong cdc trirong hop nghién ciru

STT Trwong hop khao sat Dé xuit K
1 Thong gi6é xuyén phong, o = 45° 1,0-20
2 Théng gi6 xuyén phong, o = 90° 1,0-20
3 Thong gi6 xuyén phong, o = 135° 0,5-1,0
4 Thong gi6 mot mat, a = 45° 1,0-2,0
5 Thong gié mot mat, a = 90° 1,0-20
6 Thong gi6 mdt mat, o = 135° 05-15

Nhu véy, theo két qua & Hinh 3 va d& xuét gia tri K ¢
Bang 1, gia tri K nén chon la tir 1,0 dén 1,5.
3.2.2. Két qua truong gio trong phong
Bdng 2. Truong gio trong phong ngu cua
cac truong hop nghién ciru

STT| K o =45° a=90° o =135°
Thoéng gi6 xuyén phong
1
2
2
4
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Théng gié mot mat

3.23. Két qua gia tri van toc gié trung binh tai cdc diém
nam trén doan thang AB (Hinh 4)

@ 045

£ Ghi chi:

8 04 IR

2 / \ —t==Khi K=0.5

&

> 035 / \ e

)\ == KhiK=1.0

03 // \.\\ =E—KhiK=1.5
0,25 e Khi K=2.0

s LT N —a————
, \ \ﬂ%\b\“\:
0,05 \/\ Trudng hop

nghién ciru

Théng gié ' Théng gié ' Théng gié  Théng gié ' Théng gi6 ' Théng gié
xuyén phong, xuyén phong, xuyén phong, mot mat, mot mat, mot mat,
a=45° a=90° a=135° a=45° a=90°" a=135°
Hinh 4. Gid tri vdn téc gié trung binh (tai cdc vi tri trén AB)
cho cac truong hop nghién ciru
Két qua & Hinh 4 cho thiy, gi4 tri van tdc gié trung binh
ty 1€ nghich véi gia tri K. Vi vay, nén chon K c6 gia tri nho.
3.2.4. Két qud gia tri van téc doc theo chiéu sdu ciia phong
(doan thang AB) cho cac truong hop nghién ciru
Két qua duoc thé hién & cac Hinh 5, 6, 7, 8, 9, 10. Cac
de xuat gia tri K s€ dya trén do 16n van toc tai cac diém
khao sat va truong gio trong phong (Bang 2).
a. Thong gié xuyén phong, a = 45° (Hinh 5)

2 1.200
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Hinh 5. Truong hop théng gié xuyén phong, a = 45°

Dé xuit gia tri K tir 1,0 dén 1,5 va hop Iy nhat 1a 1,5.
b. Thong gié xuyén phong, a = 90° (Hinh 6)

2 03800
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Hinh 6. Truong hop thong gié xuyén phong, o = 90°
bé xuat gia tri K tir 0,5 dén 1,5 va hgp 1y nhat 1a 1,0.
¢. Thdng gié xuyén phong, a = 135° (Hinh 7)
@ 1200
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Hinh 7. Truong hop thong gid xuyén phong, o = 135°
bé xuat gia tri K tir 1,0 dén 1,5 va hop 1y nhat 1a 1,0.
d. Théng gi6 mét mat, a = 45° (Hinh 8)
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Hinh 8. Truong hop thong gid mgt mat, o = 45°
Dé xuét gia tri K tir 1,0 dén 1,5 va hop ly nhit 13 1,0.

e. Thong gié mt mat, o = 90° (Hinh 9)
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Hinh 9. Truong hop théng gié mét mat, o = 90°

Dé xuit gia tri K tir 1,0 dén 1,5 va hop Iy nhit 1a 1,0.
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f. Thong gi6é mt mat, o = 135° (Hinh 10)
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Hinh 10. Truong hop thong gié mgt mat, o = 135°

Pé xuat gia tri K tir 0,5 dén 1,5 va hop Iy nhat 1a 1,0.

Tém lai, cin cir vao truong gio trong phong va tong hop
chc d& xudt néu trén (& cac muc 3.2.1,3.2.2,3.2.3 va 3.2.4)
dé dat hidu qua TGTN cao cho phong, gia tri K nén chon
latir 1,0 dén 1,5.

3.3. Ban lugn

Céc qua trinh vat 1y lién quan dén TGTN rat phirc tap
va viéc giai thich vai tro cta cac qué trinh nay dén hiéu qua
TGTN cua cong trinh doi hoi nhimg kién thirc chuyén sau
vé thong gio. Pay thuc sy 12 vin d& kho khin dbi voi hau
hét cac nha thiét ké. Trong qué trinh thiét ké, cac nha thiét
ké thudng dwa ra cac danh gia, phan tich, tinh toan vé thong
gi06 theo kinh nghi¢m hay mang tinh dinh tinh. Do do, viéc
dura ra nhitng két qua c6 tinh truc quan va hiéu qua TGTN
cua cong trinh kién tric duge dinh luong cu thé s& c6 v
nghia vé mat 1y luén va thyc tién.

Két qua nghlen ctru duge néu trong bai bao da the hién
truc quan, vdi nhirng sO lidu chi tiét vé gia tri van tbc gio,
vec-to van tdc gio tai timg diém va truong gié trong phong
clia 24 trudng hop nghién ctru. Pdng thoi, bai b4o ciing da
dé xuat gia tri K tir 1,0 dén 1,5 cho thiét ké cac phong trong
CCCT nhim tao ra hiéu qua TGTN t8t nhat. Pay la mot co
s0 1y luan quan trong cho cac nha thiét ké khi dé xuét tuong
quan kich thu6e phong (hé s6 K) hop 1y nham dat dugc
hiéu qua TGTN, huéng dén tiét kiém nang luong va kién
trac bén virng cho cac CCCT.

Cac ket qué thu dugc bang phwong phép CFD (st dung
phin mém Autodesk CFD 2017) trong mot s6 diéu kién
bién nhét dinh nén chua thé bao quat tat ca cac truong hop
thiét ké trong thuc té. Vi vay, can tiép tuc thuc hién cac
nghién ciru véi diéu kién bién dugc mé rong, tién hanh
quan tric thyc té tai cac cong trinh dé so sanh két qua mo
phong ciing nhu can chinh mé hinh, nghién ctru thém mot
s6 mau thiét ké can ho ddc thu khéc.

4. Két luan

CCCT la loai hinh nha & phd bién va c6 xu hudng phét trién
manbh tai cac do6 thi trén thé gi6i va Vit Nam. Khai thac TGTN
nham tiét kiém nang luong, than thién voi méi truong tu nhién
cho loai hinh CCCT la mét trong nhiing giai phap hiéu qua gop
phén vao sy phat trién bén vimg cta kién tric noi riéng va dinh
huéng phat trién bén vimg n6i chung ciia Viét Nam.

Tuong quan kich thuéc phong (K) c¢6 anh huong dén
hiéu qua TGTN trong phong. Nghién ctru da dé xuét gia tri
K tir 1,0 dén 1,5 dé hiéu qua TGTN trong phong 14 tot nhat.

Céc két qua nghién ciru trong bai bao 1a mot dong gop
cho 1y luan va thiét ké TGTN cho loai hinh CCCT, nham
tao ra cac khong gian ¢ ndi chung va phong ¢ noi riéng
duge TGTN t6t, tiét kiém niang luong, than thién v6i moi
truong va huéng dén sy bén viing trong kién truc.
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