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TOM TAT

Bai bdo nghién ciru viée dp dung cong cu mé phong dé danh gia hiéu qua nang leong ciia 16p vo
cdng trinh, tdp trung vao kha ndng cach nhiét cia két cau so véi cdc yéu t6 moi trieong nhir cong
trinh ldan cdn, ty Ié WWR (Window-to-Wall Ratio) va huong cong trinh. Muc tiéu chinh cua nghién
citu la phdn tich méi quan hé gitka kha ndng cdch nhiét ciia twong va cdc yéu té tac dong tir bén
ngodi, nham t6i wu héa thiét ké 16p vé cong trinh. Qua qud trinh mé phéng, nghién ciru chi ra
rang cac yéu té nhw ty 16 WWR cao, hudng cong trinh doi dién véi mdt troi (ddc biét la phia Tdy
va Péng) cé thé dan dén mikc tiéu thy nang lwong lam mat cao hon. Ty 16 WWR t6i wu theo huwdng
tuong (twr 25%-40%) dé dat chuan OTTV (26-28 W/m?) va cdi thién chiéu sang ty nhién (DF dat
4,57%). Két qua sir dung cong cu Autodesk Forma dé danh gid ning heong trong diéu kién thiee té,
khéc phuc han ché ciia cdc phiwong phdp truyén théng trong QCVN dong thoi hé tro viée liwa chon
gidi phdp thiét ké phit hop dé giam tiéu thu nang heong lam mdt.

Tir khoa: lop vo bao che cong trinh, mé phong nang lwong, WWR
ABSTRACT

This study explores the application of simulation tools to evaluate the energy efficiency of building
envelopes, with an emphasis on the thermal insulation performance of the structure in relation to
environmental variables such as adjacent buildings, Window-to-Wall Ratio (WWR), and building
orientation. The primary objective is to elucidate the correlation between wall insulation capacity
and external factors to optimize envelope design. Simulation results reveal that elevated WWR
values and orientations facing the sun, particularly toward the West and East, significantly in-
crease cooling energy demands. The optimized WWR, ranging from 25% to 40% depending on wall
orientation, were implemented to achieve compliance with OTTV standards (2628 W/m?) while
enhancing natural daylighting, with a daylight factor (DF) of 4.57%. The study utilized Autodesk
Forma to perform energy assessments under realistic conditions, overcoming limitations inherent
in traditional QCVN methodologies and facilitating the identification of optimal design strategies
for reducing cooling energy consumption.

Keywords: Building Envelope, Energy Simulation, WWR

1. GIOI THIEU (PBSCL), dang tré thanh mot linh vuc quan

Cong trinh hiéu qua nang luong tai Viét trong trong bdi canh nhu cau nang lugng ngay
Nam, dic biét 1a & Pong bing song Ciru Long  cang ting va nhiing thach thirc vé bién d6i khi
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hau [1] [2]. Viét Nam d6i miat vé6i viée phat
trién kinh té nhanh chéng, din dén nhu cau
nang luong gia tang, dac biét trong cac nganh
cong nghié€p va xay dung. Chinh phu da dat ra
cac muc tiéu cu thé vé tiét kiém ning luong
va giam phat thai carbon, ddng thoi trién khai
céc chuong trinh khuyén khich tiét kiém ning
luong trong san xuat va tiéu thu [3].

Céc cong trinh xay dung su dung nang
luong hiéu qua tai PBSCL dang phai d6i mat
v6i nhitng thach thirc 16n trong bdi canh bién
d6i khi hau. Khu vyc nay chiu anh huong
manh mé cua cac hi¢n tugng thoi tiét cuc doan
nhu 18 lut, tridu cuong, va han han, khién cho
viéc thiét ké va van hanh cac cong trinh tro
nén kho khan [4] [5] [6]. Nhi¢t d) tdng cao va
d6 4m 16n doi hoi cac cong trinh phai c6 giai
phap tiét kiém ning lugng hiéu qua ddi vai
16p vo bao che ctia cong trinh, nhu cach nhiét,
thong gid tu nhién va st dung vat liéu xay
dung phu hop dé giam bét su tiéu thu ning
lugng [7] [8].

Vé phap 1y, QCVN 09:2017/BXD “Quy
chuan ky thuat qudc gia vé cac cong trinh
xay dung st dung nang luong hiéu qua” do
Vién Ky thuat Xay dung (Hoi Két ciu va
Cong nghé Xay dung Vi¢t Nam) soat xét trén
co s& QCVN 09:2013/BXD, Vu Khoa hoc
Cong ngh¢ va Moi truong trinh duyét, B
Xay dung ban hanh da quy dinh nhiing yéu
cau k¥ thuat bat budc phai tuan thu khi thiét
Ké, xay dung moi hoac cai tao cac cong trinh
c6 tong dién tich san tir 2500 m? trd 1én thude
cac loai hodc hoén hop céac loai cong trinh:
van phong, khach san, bénh vién, truong hoc,
thuong mai, dich vu va chung cu [9] [10].
Tuy nhién, viéc tinh toan theo phuong phap
trong quy chuan con tuong dbi han ché nhu:
(1) chua xét dén vai tro che nang cta cac
cong trinh lan can, (2) gia tri 4p dung cho
céc hudng cong trinh chua xét dén goc xoay
cu thé, (3) nhiét tré tuong xac dinh chua tinh
dén ty 16 WWR (Ty sd dién tich ctra s6 - dién
tich tuong). Vi vay, trong nghién ctiu nay,
muc tiéu dit ra nham ap dung coéng cu md
phdéng dénh gid hiéu qua nang luong cua 16p

S6 12 (03/2025)

v6 cong trinh, tap trung xem xét mbi lién hé
giita kha nang cach nhiét ciia két cau so voi
cac diéu kién nhu cong trinh lan can, ty 1¢
WWR va hudng cong trinh.

2. CACYEU CAUDOIVOILOPVO
BAO CHE CONG TRINH THEO HUONG
HIEU QUA NANG LUOQONG

Theo QCVN 09:2017/BXD, v6 cong trinh
1a két cau bao che cong trinh, bao gdm tuong
va mai khong xuyén sang hodc xuyén sang
(tuwong kinh, cura kinh...) tao thanh cac khong
gian khép kin bén trong cong trinh [10]. Do
nhiét do cao va do 4m 16n & PBSCL, cach
nhiét 1 yéu t6 quan trong dé giam b6t nhu cau
lam mat nhan tao. Lép vo bao che cia cong
trinh - cac tuong va mai nha dugc cach nhiét
c6 thé ngin can nhiét luong qua mic xam
nhap vao toda nha, gidm tiéu thu nang lugong
cho diéu hoa khong khi. Cach nhiét ciing giup
duy tri nhiét d¢ trong nha on dinh, cai thién
didu kién séng cho cu dan va giam chi phi
nang lugng.

Theo QCVN 09:2017/BXD, dbi véi 16p
v6 bao che cong trinh chi 4p dung dbi voi cac
khong gian c¢6 diéu hoa khong khi, quy dinh
tuong bao ngoai cong trinh trén mat dat (phan
tuong khong xuyén sang) cua khong gian co
diéu hoa khong khi phai co gia trj tong nhiét
tré nho nhat R, khong nhé hon 0,56 m*K/W
[10]. Pong thoi, dién tich cac 16 thong gio,
ctra s dong mo duoc trén twong hodc trén
mai khong dugc nhd hon 5 % dién tich san st
dung ctia phong tiép giap voi khong gian bén
ngoai. Vi vay, viéc xac dinh ty 1€ WWR phu
hop ngay tir budc thiét ké so bo rat quan trong
dé dap tmg cac yéu cau ky thuat vé st dung
nang lugng hi¢u qua.

Bén canh d6, gia tri truyén nhiét tong
(OTTV) la cuong do dong nhiét trung binh
truyén qua 16p vo cong trinh vao méi truong
bén trong, duoc tinh theo don vi W/m?. [10].
Chi s6 OTTV cang thap, 16p vo cong trinh
cang cach nhi¢t hiéu qua hon, tor d6 giam
nhu cau ning lugng 1am mat va tiéu thu ning
lugng cua cong trinh.
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3. PHUONG PHAP NGHIEN CUU
3.1. Phuwong phap lugn chung:

Pé xac dinh R-value (Thermal Resistance)
va U-value (Thermal Transmittance) cua 16p
vo cong trinh, can hiéu rd cac khai niém co
ban va cach tinh toan twong tmg. R-value thé
hién kha nang cach nhiét cua vat li¢u, cho biét
murc d can tré dong nhiét khi qua vat liéu do.
Cong thue tinh R-value ciia mét 16p vat licu
la R=d/k, trong d6 d 1a do day cua vat li¢u
(m) va k 1a hé s6 dan nhiét cua vat liéu (W/
mK). R-value cang cao, vat liéu cang c6 kha
nang cach nhiét tot. DSi v6i cac cong trinh co
nhiéu 16p vat lidu, ta tinh tong R-value bang
cach cong R-value cua tirng 16p vat liéu lai voi
nhau. Pé tinh toan U-value, chi can 1y nghich
dao cua tong R-value.

Viéc t6i wu hoa U-value trong thiét ké
16p v6 cong trinh giup giam thiéu tiéu thuy
ning luong cho diéu hoa khong khi va sudi
am, dong thoi nang cao hiéu qua ning luong
va giam chi phi van hanh. Mt 16p v6 cong
trinh v6i U-value thap s& gitp duy tri nhiét
dd 6n dinh trong toa nha, gidm bt sy phu
thudc vao hé thong diéu hoa va sudi 4m, gop
phan vao viéc bao vé mdi truong va tiét kiém
nang luong.

3.2. Phuwong phdp phan tich mo phong:

Nghién ctru 4p dung mo hinh nang lugng
Envelope Analysis cia Autodesk Forma lam
cong cu phan tich hiéu suat ning lwong cho
16p v6 bao che cong trinh. Cong trinh duoc
thiét 1ap mo hinh 3D co ban véi cic cong trinh
lan cin va cay xanh theo hién trang nham
danh gia chinh xac hon. M6 hinh nang lugng
phat trién cac kich ban theo sy thay ddi cua
gia tri WWR va kiém tra gia trj nhiét tré cta
16p vo bao che, hi¢u qua nang lugng cuia cong
trinh va kha ning ldy sang tu nhién. Muc tiéu
khi phan tich nham t6i da hoa gia tri WWR
nham tang cuong kha nang ldy sang tu nhién
cho céc khong gian bén trong cong trinh, dong
thoi van dam bao kha ning cach nhiét cua 16p
v6 bao che.
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Ba kich ban 16p vo bao che dugc xay dung
theo trinh ty bao gdom:

= Kich ban co so (KB1), tat ca gia tri
WWR =0

» Kich ban so sanh (KB2), tat ca gia tri
WWR =50

= Kich ban téi vu (KB3), gia tri WWR
duoc xé4c dinh dé dam bao hiéu qua cach nhi¢t
ctia 16p vo bao che, dong thoi tdi da hoa vé
kha ning chiéu sang ty nhién

MO HINH 3D CONG TRINH

A4
MO PHONG KB 1

A4
MO PHONG KB2

A4
SO SANH, BANH GIA

A4
TOI WU HOA THEO KB3

Hinh 1. Quy trinh phan tich d& xuat

3.3. M6 hinh Nha hiéu bo, Truong PHXD
Mién Tay:

Theo thong tin du an, Nha hi€u bd cao
07 tang, chiéu cao tir cbt sdn duong téi dinh
mai khoang 35,4m (cdt san thap hon c6t nén
khoang 1,4m); di¢n tich san khoang 4969,4m?
bd tri cac khong gian nhu phong lam viéc,
phong y té, phong kho, phong hop, cac phong
k¥ thuat, khu vé sinh va hanh lang. Cu thé, cac
tham sb cong trinh dugc xay dung trong cong
cu md phdong nhu sau:

= Chiéu dai: 29,4m, chiéu sau: 19,6m

* Cao d6 nén trét so vai san: 1,4m

= Chiéu cao tang: 4,2m

= Chtrc nang: Cong trinh gido duc

= Két cau tuong: gach xdy day 300 két
hop 6 ctra kinh 14y sang

= K&t cAu san mai: san BTCT, bén trén ¢
lat gach chong nong

= Két cdu san sir dung: san BTCT

» Vat li¢u kinh: kinh thuy tinh chiu lyc 1
16p ¢6 phu chdng chéi, khong phi Low-e
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Hinh 2. Phéi canh thiét ké cong trinh
(Nguon: KTS. Luu Khanh Quang)

Hinh 3. M6 hinh nang lugng cia cong trinh duoc
nghién ciru xay dung trong Autodesk Forma

4. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru

Véi kich ban co so, c6 thé thay gia tri U
ctia cong trinh trung binh la 0,31 W/m*K (Hinh
4), d&am bao yéu cau so véi QCVN 09:2017, tuy
nhién déy 1a phuong an khong kha thi do thiéu
hoan toan kha ning chiéu sang tu nhién cho
cong trinh. Do hudng cong trinh quay vé Bic —
Dong Biéc va c¢6 cac cong trinh 1an cin (Nha B,
Nha H) ¢ hudng Tay, huéng Nam, nén cac mat
cong trinh duoc che nang twong ddi nhiéu, dic
biét 1a mat hudng Béic — Pong Béc (Fagade 3).

WWR: 0 %
Average U: 0.31 W/m’K

Glazed Area: 0 m?
Avg Heat Gain/Yr: 0.00 W/m?

Wall Area: 3293 m*
Daylight Factor: 0.00 %

Average Annual Shading %

Fagades

Facade 1 -

[Ssw]

Facade 2 -
[ESE]

Facade 3 -
[NNE]

Facade 4 -
[WNW]

r T T T d
0 3 6 9 12

Hinh 4 Két qua phan tich theo KB1
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Vi kich ban so sanh, do gid tri WWR
cao (50) nén gia tri U trung binh cta vo bao
che ting gap 3 lan (0,92 W/m?2K), nhung van
dam bao so voi quy chuan (1,78 W/m2K). Tuy
nhién, gia tri OTTV cia timg bé mit chua
dam bao cho cong trinh xanh (khuyén nghij <
30W/m?) (Hinh 5).

Overall Facades Summary

WWR: 50 %
Average U: 0.92 W/m?K

Glazed Area: 1646 m? Wall Area: 1646 m?
Avg Heat Gain/Yr: 46.52 W/m*  Daylight Factor: 7.26 %

Average Annual Heat Gain (W/mz)

Facades

Facade 1 -
[sswW]

Facade 2 -
[ESE]

Facade 3 -
[NNE]

Facade 4 -
[WNW]

T T T T 1
15 30 45 60

Hinh 5 Két qua phén tich theo KB2

Véi kich ban ti wu, gia tri WWR duoc
diéu chinh theo timg bé mit dé dat chuin
OTTV, két qua phan tich nhu Hinh 6. Trong
do gid tri OTTV cua cac mat cong trinh tir 26-
28W/m2, h¢ s6 chiéu sang tu nhién (DF) ting
dén 4,57%. Tuy nhién, khi xem xét tung mat
tudng cua cong trinh, gia tri OTTV van vuot
trong mot sd thoi diém trong nim (Hinh 7,
Hinh 8).

Overall Facades Summary

WWR: 31 %
Average U: 0,69 W/m’K

Glazed Area: 1021 m’ Wall Area: 2272 m*
Avg Heat Gain/Yr: 27.76 W/m*  Daylight Factor: 4.57 %

Average Annual Heat Gain (W/m?)

Facades

Facade 1 -
[SSW]

Facade 2 -
[ESE]

Facade 3 -
[NNE]

Facade 4 -
[WNW]

f T 1
0 7 14 21 28

Hinh 6 Két qua phan tich theo KB3
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Facade 3 - [NNE] Facade 3 - [WNW]
WWR: 40 % Glazed Area: 395 m* Wall Area: 593 m* WWR: 25 % Glazed Area: 311 m* Wall Area: 933 m*
Average U: 0,80 w/m’k Avg Heat Gain/Yr: 27.32 W/m’  Daylight Factor: 6.49 % Average U: 2.05 W/m’K Avg Heat Gain/¥r: 24.39 W/m’  Daylight Factor: 4.65 %
Average Monthly Gain (W/m?) Average Monthly Gain (W/m?)
Jan Jan
Feb Feb
Mar Mar
Apr Apr
May May
Jun
Jun
Jul
Jul
Au
9 Aug
Sep
Sep
Oct
Oct
Nov
Nov:
Dec
T 1 Dec
0 10 20 30 40
0 8 16 24 32

Hinh 7 Kha nang cach nhiét cia mat tuong

hudng Béc — Pong Béc theo cac thang Hinh 10 Kha nang cach nhiét cua mat tuong
0 trong nam hudéng Tay — Tay Bac theo cac thang
Facade 1 - [SSW] tI'Ol’lg nam
WWR: 30 % Glazed Area: 296 m’ Wall Area: 691 m” . ,
Average U: 0.68 W/m’K Avg Heat Gain/Yr: 28.46 W/m®  Daylight Factor: 4.18 % Béng 1 T(")ng ho.p két qué phén tich néng hIOTIg
Average Monthly Gain (W/sz lép Vé baO Che Cf)l’lg tl'il’lh theo KB3
Jan 1
Huodng bé . OTTV | DF
Feb Ky hiéu | WWR
Mar mat tudng ¥ e wW/m? | %
Apr
a) Nam —
" . Fagade 1 | 30% 28 | 4.18
Jun Tay Nam
Jul
Aug bong —
. . Facade 2 | 25% 26 3.11
Z" bong Nam ¢ ’
v Bic —
Dec R . Facade 3 | 40% 26 6.49
0 15 30 45 60 Dong Bac
Hinh 8 Kha nang cach nhiét ciia mat tuong Tay - Tay Bic | Facade 4 | 25% 28 373
huéng Nam — Tay Nam theo cac thang
trong nam

3.2. Thdo luan

Facade 1 - [ESE]

BRI S e Két qua phan tich ning lugng cta 16p
vo cong trinh Nha hi¢u bd, Truong PHXD

Mién Tay cho thdy WWR anh huong dén

kha nang cach nhiét cua cong trinh. Mac du

Average Monthly Gain (W/mz)

Jan

Feb

e gia tri truyén nhiét trung binh cua 16p vo bao
Ao che cong trinh trong ca ba kich ban mé phdéng
" déu dat so v6i quy chuan, nhung dé hudng
ul dén cac tiéu chun cua cong trinh xanh (tinh
theo OTTV), can diéu chinh va kiém soat ty 1é
. WWR nhu Bang 1. Két qua chi tiét cling cho
Nov thiy dbi voi mat tién cong trinh (huéng Bic-
. : - - - Pong Bic) vao thang 5 dén thang 8 s& nhan
Hinh 9 Kha ning cach nhiét cia mat tudng nhiéu blrc xa mit troi hon, ca‘i'n c6 giai phap
huong Dong — Bong Nam theo céac thang tang cuong kha nang cach nhiét va dam bao
trong nam
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tién nghi khong gian bén trong cong trinh vao
khoang thoi gian nay. V&i phuong an thiét ké
hién tai, WWR cua cong trinh & hudng Bic,
Péng Bic dang vuot qua gia tri khuyén nghi
(48% so v6i 40%). Do d6 can c6 nghién ciu
giai phap cach nhiét cho kinh va lop vo bao
che & bé mit tuong hudng Bic — Dong Bic dé
tang cuong hiéu qua su dung nang lugng cho
cong trinh.

00:00 - 24:00
Show results Ground, Roofs,

Facades, Other

1 3 El
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Bén canh d6, mo6 hinh 3D toan bo khu vuc
cho thay hiéu img che néng cuia cic cong trinh
lan can (Nha H, Nha B) anh huong dén lugng
blrc xa mat troi Ién 16p vo bao che cong trinh
Nha hiéu b, ciing nhu sy thay dbi gia tri nay
gilta cac thoi diém trong nam (Hinh 9). Mb
hinh cung cap két qua phan tich bam sat diéu
kién hién trang hon so véi phuong phép phan
tich truyén thong theo QCVN 09:2017.

00:00 - 24:00
Ground, Roofs,

Facades, Other

Sun: 0.8 hours

Sun: 3.0 hours -4 %1 @

1 6

Hinh 9 Két qua phén tich s gid ning trong nim cua cac bé mit cong trinh vao thang 6 va thang 1

5. KET LUAN

Nghién ctru nay da dat duoc muc tiéu
dé ra, d6 1a ap dung cong cu md phong dé
danh gia hi¢u qua nang luong cua lop vo
cong trinh, dong thoi lam rd mbi lién hé giira
kha ning cach nhiét ciia két cau véi cac yéu
td nhu coéng trinh 1an can, ty 16 WWR, va
hudng cong trinh. Qua qué trinh mo6 phdng,
két qua cho thay kha ning cach nhiét cua céac
blrc tuong va cac yéu t lién quan truc tiép
anh hudng dén hi¢u suit nang lugng cta toa
nha, dic biét 1a trong bdi canh cac yéu to moi
truong va cac cong trinh xung quanh c6 thé
tac dong 1am ting hodc giam nhu ciu ning
lugng lam mat.

Mobi quan hé gitra ty 16 WWR va hudng
cong trinh cho thay, cac birc tuong co ty 18

WWR cao va hudng mat tro1 manh nhu phia
Tay hodc Dong s& tang dang ké nhiét do bén
trong, dan dén viéc can phai sit dung cac giai
phap cach nhiét va bao v¢ khoi buc xa mat
tro1 hiéu qua hon. Mt khéac, cac cong trinh
1an can c6 thé tao ra hiéu ung che bong, lam
giam nhu cau 1am mat cho cong trinh chinh,
dac biét trong cac khu vuc doé thi. Voi cong
trinh Nha hiéu bo truong DPHXD Mién Tay,
ty 18 WWR t6i uu theo hudng tuong (tir 25%-
40%) dé dat chuan OTTV (26-28 W/m?) va
cai thién chiéu sang tu nhién (DF dat 4,57%).
Két qua tir cong cu mod phong khong chi giup
t6i wru hoa thiét ké 16p vo cong trinh ma con
cung cap co so dir lidu quan trong cho viéc
ap dung cac chién lugc tiét kiém nang luong
trong cac cong trinh xay dung xanh. Nho vao
viéc phan tich cac yéu t6 anh hudng, nghién
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cuu nay da dong gop vao vi¢c cai thién quy
trinh thiét ké cong trinh, hudng dén viéc giam
thiéu tac dong moi truong va tdi uu hoa hidu
qua str dung nang lugng trong cong trinh.
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