NGHIEN CUU KHDA HOC

ENgay nhan bai: 10/6/2024 BNgay sifa bai: 12/7/2024 MNgay chap nhan déng: 20/8/2024

Danh gia tiém nang tiét kiem nang luong cua
mot s6 gidi phap lép vé bao che céng trinh
cho mét tea nha van phong duoc gia dinh
xay dung tai 03 thanh phé cé diéu kién

khi hau khac nhau 6 Viét Nam

Assessing energy saving potential of building envelope solutions for an office building
assumed to be constructed in 03 cities with different climate conditions in Vietnam

> THS NGUYEN CONG THINH', PGS.TS NGUYEN PUC LUONG?", THS NGUYEN HOANG HIEP?
"Wu Khoa hoc Cong nghé va Méi trudgng, Bo Xay dung

2Khoa Ky thuat Méi truong, Trudng Dai hoc Xay dung Ha Noi

3Nhém nghién cttu ReCAS, Trudng Pai hoc Xay dung Ha Noi

TOM TAT

Myc tigu chinh cia nghién ciu nay [ thyc hign ma phang, danh gia crang dé st dung néng lreng cia mat cong trink toa nha van phang dugc
gia dinh xay dung & 03 thanh phd dién hinh thudc cac viing khi hau khac nhau cia Viet Nam: TP Ha Nai (thugc vaing khi héu Dang béng Bac Ba),
TP Da Néng (thugc vang khi hau Nam Trung Ba), TP.HCM (thugc ving khi hau Bang Nam Ba). Nai dung mé phang nang lrgng cho toa nha vin
phang duee thue hign theo 02 kich ban vai viec tap trung déanh gia mat sd giai phap khac nhau ddi vai lap va bao che céng trinh (tréng bao, cira
st kinh. mai). Kich ban co sir (KBCS) xem xét &p dung céc gigi phap truyén thing ddi vai lép vo bao che cia toa nha van phang nhur st dung
gach da cho treng bao, sir dung kinh don théng thuing cho cira sd kinh, méi bing khang ca vat lidu cach nhigt. Trong khi da, kich ban tigt kigm
ning lrgng (KBTKNL) xem xét &p dung mat sd giai phap tigt kigm nang lwpng ddi vai lep va bao che nhur sir dung gach bé tang khi chung &p (AAC)
cho tuing bao, str dung kinh hai l&p low E phti mém cho cira sd kinh, méi bang ca sir dung vét ligu cach nhigt EPS. Két qué ma phang nang lrong
cho théy vigc st dung ket hgp ddng thivi céc gidi phap tiét kiém nang legng ddi vai két cdu va bao che cia taa nha vin phang theo KBTKNL ca
thé dem lai mirc tigt kiem ndng lugng dang ké (khoang 17.44-22 49% tdng tigu thu nang lugng cha toa nha vin phang) so vai KBCS. Két qua
nghién ctu ciing cho théy céc giai phap tigt kiém nang lrong khac nhau ddi vai cac két céu va bao che khac nhau (tréng bao, cira sa kinh, mai)
ing dung ddi vai toa nha van phang duoc xay dung & céc dia phrong vai diéu kign khi hau khac nhau, co thé dem lai tiém néng tiét kiem néng
lrgng khac nhau.

Tir khaa: Taa nha vin phong; ma phang néng lreng; cuing da sir dung nang luang (EUI); lép va bao che cang trinh.

ABSTRACT

The main objective of this study is to simulate and evaluate the energy use intensity (EUI) of an office building assumed to be built in 03
typical cities in different climate zones of Vietnam: Ha Noi City (in the Northern Delta climate zone). Da Nang City (in the South Central Coast
climate zone), and Ho Chi Minh City (in the Southeast climate zone). The energy simulation for the office building is carried out under 02
scenarios with a focus on evaluating different solutions for the building envelope (external walls, windows, and roofs). The baseline scenario
considers applying the traditional solutions for building envelope such as red brick for external walls, conventional single glazing for
windows, and non-insulated flat roof. Meanwhile, the energy saving scenario considers applying energy saving solutions such as use of
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autoclaved aerated concrete (AAC) brick for external walls, soft-coated low-E double-glazing, and flat roof using EPS insulation material.
The energy simulation results show that the simultaneous use of energy saving solutions for the building envelope under the energy saving
scenario could bring significant energy savings (about 17.44-22.43% of the total energy consumption of the studied office building)
compared to those under the baseline scenario. The research results also indicate that different energy saving solutions for different
envelope structures (external walls, windows, and roofs) applied to office buildings built in localities with different climatic conditions could

have different energy saving potentials.

Key words: Office building; Energy simulation; Energy use intensity (EUI); Building envelope.

1. GIGI THIEU

Linh vuc tda nha la d6i tugng sirdung nang lugng I6n nhat trong
nganh Xay dung & cac quéc gia trén thé gidi. Viéc van hanh va bao
tri cac toa nha c6 thé tiéu thu téi 40% téng nhu cau nang lugng trén
toan thé gisi. O Viét Nam, tiéu thu nang luong trong nganh Xay
dung bao gém khu vuc céng nghiép va dan dung (trong d6 phan
I6n la tiéu thu nang lugng trong linh vuc tda nha) chiém khoang 37-
40% téng tiéu thu nang lugng quéc gia. Trong nhiing ndm gan day,
toa nha van phong la moét trong nhiing loai hinh cong trinh xay
dung cé t6c d6 phat trién nhanh & Viét Nam, tuang tu nhu & nhiéu
quéc gia trén thé gidi. Vi vay, can co6 cac nghién ctiu danh gida muc
tiéu thu nang lugng clia cac toa nha van phong cling nhu hiéu qua
va tiém ndng ting dung cuia cac giadi phap I6p vo bao che cong trinh,
hé théng thiét bi trong viéc gidm muc tiéu thu nang lugng clia cac
toa nha van phong. Mat khac, tiéu thu nang lugng cla cac toa nha
van phong phu thudc vao diéu kién khi hau cta dia phuang noi toa
nha dugc xay dung. Xuat phat tir van dé thuc tién trén, muc tiéu
chinh cdia nghién ctu nay la thuc hién mé phéng, danh gia cuong
do strdung nang lugng cdia mot cong trinh toa nha van phong dugc
gia dinh xay dung & 03 thanh phé, dién hinh thudc cac viing khi hau
khac nhau clia Viét Nam: TP Ha Noi (thudc vung khi hdu Déng bang
Bac Bo), TP Da Nang (thuéc vung khi hdu Nam Trung Bo), TP.HCM
(thudc vung khi hdu Bong Nam Bg). Noi dung mo phong nang lugng
cho toa nha vén phong dugc thuc hién theo hai kich ban (KBCS va
KBTKNL) véi viéc tap trung xem xét mot s6 giai phap khac nhau doi
vdi 16p v bao che cong trinh (tudng bao, clfa s6 kinh, mai) va khéng
xem xét cac gidi phap doi vai hé thong thiét bi ky thuat trong cong
trinh (nhu hé théng diéu hoa khéng khi, chiéu sang, ...).

2. PHUONG PHAP NGHIEN CUU

2.1. M6 ta vé toéa nha van phéng dugc thuc hién mé phéng
nang luong

Trong nghién ctiu nay, tda nha vdn phong gia dinh dugc st dung
dé mo phéng ndng lugng la mot céng trinh gém 03 tang, c6 téng dién
tich san 1 2972 m? (Hinh 1). Vi quy mé téng dién tich san 12 2972 m?,
toa nha van phong nay thudc déi tugng phai tuan tha theo céc yéu
cau thiét ké ctia QCVN 09:2017/BXD - “Quy chudn ky thuat quéc gia
vé cac cong trinh xay dung st dung nang lugng hiéu qua” [1]. Chi tiét
théng s6 ky thuat cia cac két ciu I6p vo bao che clia tda nha duge mé
td 8 muc 2.3 bén dudi. Toa nha van phong dugc gia thiét st dung hé
théng diéu hoa khéng khi cuc bé cé chi sé hiéu qua may lanh (COP)
la 2,8; str dung hé théng chiéu sang dén huynh quang compact (CFL)
vGi mat d6 céng suat chiéu sang (LPD) 1a 11 W/m? - tuan thii theo yéu
cau ctia QCVN 09:2017/BXD clia B Xay dung déi véi cong trinh toa
nha van phong; cdng suat clia tai cdm la 12 W/m2 Nghién ctu nay tap
trung vao viéc danh gid hiéu nang ctia cac gidi phap khac nhau déi véi
I6p v bao che céng trinh, mét s6 trudng hop d6i véi ty sé dién tich
clfa s6 - dién tich tudng (WWR) sé dugc xem xét trong qud trinh mé
phéng nang lugng tda nha (Hinh 1). Bén canh d6, d€ danh gia tac
dong cta cac diéu kién khi hau khac nhau ctia Viét Nam, tda nha van

phong trong nghién cttu nay dugc gia dinh xay dung & 03 thanh pho
dién hinh thudc cac vung khi hau khac nhau cda Viét Nam: TP Ha Noi
(thudc vung khi hdu Béng bang Bac Bo), TP Ba Nang (thudc vung khi
hau Nam Trung B9), TP.HCM (thudc viing khi hdu Béng Nam Bo). Theo
do, s6 liéu vé diéu kién khi hau ctia TP Ha Noi, TP Ba Nang, TP.HCM sé
dugc st dung cho ndéi dung moé phdng nang lugng toa nha.

b) WWR=0.5 d) WWR=10.7

Hinh 1. Toa nha van phong st dung d€ md phéng nang lugng véi céc gia dinh vé gia
tri WWR khéc nhau

2.2, Phuong phap mé phoéng nang lugng téa nha

Tiéu thu nang lugng cho toa nha van phong theo céc kich ban
dugc mé phéng véi viec dp dung phan mém EnergyPlus
(https://energyplus.net) chay trén nén tang hé diéu hanh Windows.
EnergyPlus la cong cu m6 phdng nang lugng toa nha dugc st dung
phé bién trong cac nghién cliu & nhiéu nudc trén thé giGi[2, 3,4, 5, 6,
7, 81. Day la phan mém ma ngudn ma dugc phat trién bai B Nang
lugng Hoa Ky (https://github.com/NREL/EnergyPlus), si dung ngon
ng{ lap trinh C++ lam ngdn ngit chinh. EnergyPlus cung cép cho
ngudi st dung nhiéu lua chon dé cung cap dit liéu dau vao cho cac
kich bdn mo6 phéng khac nhau.

OpenStudio la bd cong cu phan mém da nén tang viét bang ngon
ng(t 1ap trinh Ruby, Python va C#, dugc ing dung dé hé trg viec mo
hinh héa nang lugng tda nha st dung phan mém EnergyPlus
((https://github.com/openstudiocoalition/OpenStudioApplication)
. OpenStudio cung cép rat nhiéu tién ich cho ngudi s dung nhu
cung cap chudi ma dinh danh cho phép truy cap vao phan mém hay
két nGi véi cac phan mém thiét ké thong qua tng dung tich hgp nhu

OpenStudio SketchUp Plug-in
(https://github.com/openstudiocoalition/openstudio-sketchup-
plugin).

Trong nghién ctiu nay, nhom tac gia sitdung phan mém thiét ké
3D Sketchup (https://www.sketchup.com) @& thiét k€ mé hinh
khéng gian clia cdng trinh toa nha van phong gia dinh. Théng qua
ung dung clia Sketchup cho OpenStudio, nhém tac gia da khéi tao
mo hinh ndng lugng trong OpenStudio va thiét lap cac thong sé dau
vao cho moé phéng nang lugng.
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2.3. Cac kich ban mé phdéng nang luong

Trong nghién ctu nay, cac kich ban dugc xem xét trong mé
phong nang lugng d6i véi cong trinh tda nha van phong gia dinh bao
gom: (1). KBCS va (2). KBTKNL. B6i v6i KBCS, nhu da mo ta d muc 2.1,
cac gidi phép thiét ké ban dau doi véi I6p vé bao che clia tdoa nha dugc
xem xét bao gém: tudng bao dugc xay bang gach d, ctfa s6 kinh s
dung kinh don théng thudng, mai bang khéng cé vt liéu cach nhiét.
Da6i vai KBTKNL, mot s6 gidi phép tiét kiém nang lugng déi vai I16p vo
bao che clia toa nha dugc xem xét bao gém: tudng bao duoc xay

bang gach bé téng khi chung ap (AAC), tudng va ctia s6 kinh st dung
kinh hai I6p low E phtt mém, mai bang c6 st dung vat liéu cach nhiét
EPS. Chi tiét thong sé ky thuat cla cac két cdu Idp vé bao che clia toa
nha theo cac kich ban dugc mo ta trong Bang 1. Do nghién ctiu nay
chitap trung vao viéc danh gid hiéu ndng clia cac giai phap I6p vé bao
che céng trinh, cac théng s6 lién quan dén hé théng diéu hoa khéng
khi, chiéu sang, tai cam (nhu mé ta & muc 2.1) dugc gia thiét la khéng
thay d8i trong cac kich ban mé phéng nang lugng.

Bang 1. Théng s6 ky thuat két cau I16p vo bao che clia tda nha van phong theo cac kich ban mé phéng nang luong

Kich ban co's&
(KBCS)

Kich ban tié€t kiém nang luong
(KBTKNL)

Gach dé
(L6p vita xi mang trat ngoai 15 mm + Gach dac dat sét nung 110 mm
+ L&p via xi mang trat ngoai 15 mm)

Gach bé téng khi chung dp
(L&p vita xi mang trat ngoai 15 mm + Gach AAC 100 mm + L&p viia xi
madng trdt ngoai 15 mm)

Hé s6 truyén nhiét (U-value) | 2,08 (W/m?K) Hé s6 truyén nhiét (U-value) | 1,00 (W/m?2K)
Kinh don théng thuong Kinh hai I6p low E phd mém

Hé s6 truyén nhiét (U-value) 5,5 (W/m?3K) Hé s6 truyén nhiét (U-value) 1,7 (W/m?2K)
Hé s6 hap thu nhiét ctia kinh (SHGC) 0,74 Hé s6 hap thu nhiét ctia kinh (SHGC) 0,217

Hé s6 truyén sang (VLT) 0,7

Hé s6 truyén sang (VLT) 04

Mdi béing khéng c6 vat liéu cdch nhiét
(Lép gach 14t 12 mm + L&p vira thuong 15 mm + Lép vita dém 50 mm
+ L&p bé tong cot thép 150 mm + Lép vita thudng 15 mm)

Mdi béng st dung vdt liéu cdch nhiét EPS

(Lép gach &t 12 mm + L&p céch nhiét EPS 50 mm + L&p vira thudng
15 mm + Lép vita d@&m 50 mm + Lp bé tdng cot thép 150 mm + LSp
v(fa thudng 15 mm)

Hé s6 truyén nhiét (U-value) | 2,46 (W/m?K) Hé s6 truyén nhiét (U-value) | 0,60 (W/m?K)
Diéu hoa khéng khi cuc b Diéu hoa khéng khi cuc b
Chi s6 COP | 28 Chi s6 COP | 28
Chiéu sdng Chiéu sdng
LPD | 11 (W/m?) LPD | 11 (W/m?)
Tdi cdm Tdicdm
Céng sudt | 12 (W/m?) Cdng suat | 12 (W/m?)
Cac trudng hgp doi véi giai phap 16p vo bao che clia tda nha van phong dugc xem xét trong cac kich ban mé phdng nang lugng duac trinh
bay & Bang 2.
Bang 2. Cac trudng hgp d6i véi gidi phap 16p vo bao che clia tda nha van phong dugc xem xét trong cac kich bAn moé phéng nang lugng.
Cac truong hop déi véi WWR Kich ban Tuong bao Kinh Mai
KBCS 1 - - -
KBTKNL 1.1 \ - -
Trudng hop 1: WWR = 0,4 KBTKNL 1.2 - \ -
KBTKNL 1.3 - - y
KBTKNL 10 N N y
KBCS 2 - - -
KBTKNL 2.1 N - -
Trudng hop 2: WWR =0,5 KBTKNL 2.2 - v -
KBTKNL 2.3 - - \
KBTKNL 20 N \ \
KBCS 3 - - -
KBTKNL 3.1 N - -
Trudng hop 3: WWR = 0,6 KBTKNL 3.2 - v -
KBTKNL 3.3 - - \
KBTKNL 30 N \ \
KBCS 4 - - -
KBTKNL 4.1 \ - -
Trudng hop 4: WWR = 0,7 KBTKNL 4.2 - \ -
KBTKNL 4.3 - - y
KBTKNL 4% N N y

Ghi chi: (-): st dung vat liéu thong thutng theo thit ké ban ddu; ( }: st dung timg gidi phdp vat liéu tiét kiém néing luong;
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Hinh 2. Két qud md phdng cudng d st dung nang lugng clia toa nha van phong doi véi cac trudng hgp va kich ban khac nhau

Cuong do st dung nédng lugng (EUI, kWh/m?) cda toa nha van
phong gia dinh tuong Uing véi cac trudng hop va cac kich ban sé dugc
mé phéng, phan tich d& danh gia hiéu qua va tiém nang ép dung cla
cac giadi phap vat liéu tiét kiém nang lugng d6i véi cong trinh toa nha
van phong.

3. KET QUA VA THAO LUAN

Két qua mo phéng cudng d6 st dung nang lugng cla tdoa nha
van phong dugc gia dinh xay dung & TP Ha Noi, TP Da Nang,
TP.HCM d6i v@i cac trudng hgp (WWR = 0,4; 0,5; 0,6; 07) va kich
ban khac nhau (KBCS va KBTKNL) dugc thé hién & Hinh 2. Péi véi
tat ca cac trudng hgp (WWR =0,4; 0,5; 0,6; 0,7), cudng do stirdung
nang lugng cda tda nha van phong theo KBCS trong khoédng
162,58 - 184,24 kWh/m2. Tuong Uing vdéi gia tri WWR cang I6n thi
cuong dé st dung nang lugng cé gia tri cang I16n. Nhin chung,
doi vai tat ca cac trudng hop (WWR = 0,4; 0,5; 0,6; 0,7), cudng do
st dung nang lugng cla toa nha van phong dugc gid dinh xay
dung & TP.HCM c6 gia tri I6n nhat, ti€p dén la TP Ba Nang va TP
Ha Néi trong tat ca cac kich ban moé phéng nang luong. Diéu nay
c6 thé lién quan nhiéu dén dic diém khi hau cla cac dia phuong
va khoang thai gian st dung diéu hoa khong khi trong nam.
Trong s6 03 thanh phd, TP.HCM c6 dic diém khi hau véi hai mua
ré rét: mua mua va mua kho, véi nhiét d6 cao va én dinh trong
nam, do d6 khoang thaoi gian sit dung diéu hoa khong khi trong
mot nam la dai hon va dan t6i muc tiéu thu nang lugng 16n hon
so vGi TP Da Nang va TP Ha Noi. Thuc té nay dugc phan anh qua
két qua mo phong cudng d6 st dung nang lugng cla tda nha
van phong dugc gid dinh xay dung & TP.HCM vdi gid tri I6n hon
so v@i hai thanh phé con lai.

D6 vai trudng hgp WWR = 0,4, khi xem xét gidi phap tudng bao
dugc xay bang gach bé tong khi chung ap (KBTKNL 1.1), thi muic tiét
kiém nang lugng lan lugt la 7,66%, 8,89%, va 9,63% so VvGi st dung
tudng bao dugc xay bang gach dé truyén théng trong KBCS 1 tuong
g vdi dia diém xay dung |a TP Ha Noi, TP Da Ndng va TP.HCM (Hinh
2). Khi st dung kinh hai I6p low E pht mém (KBTKNL 1.2) thay cho
kinh don thong thudng (KBCS 1) thi muc tiét kiém nang lugng lan lugt

1a 2,72%, 3,66%, va 4,38% tuong Ung véi dia diém xay dung la TP Ha
Noi, TP Da Nang, va TP.HCM. Déi vdi két cau mai, khi st dung mai
bang c6 sttdung vatliéu cach nhiét EPS (KBTKNL 1.3) thi muic tiét kiém
nang luong lan lugt la 3,06%, 2,09%, va 1,83% so vdi sit dung mai
bang khong cé vat liéu cach nhiét trong KBCS 1 tuong Ung vdéi dia
diém xay dung la TP Ha Noi, TP Ba N8ng va TP.HCM. Khi st dung két
hgp déng thoi cac giadi phap tudng bao dugc xay bang gach bé tong
khi chung ap, kinh hai I6p low E phti mém, méi bang cé st dung vat
liéu cach nhiét EPS cho toa nha van phong gid dinh (KBTKNL 1) thi
mUic tiét kiém nang lugng tang lén dang ké so vai KBCS 1, 1an lugt la
17,44%, 18,97%, va 20,76% tucng Ung vdi dia diém xay dung la TP Ha
Noi, TP Ba Nang va TP.HCM. K&t qua nay cho thay viéc két hgp dong
thoi cac gidi phap tiét kiém nang lugng phu hgp déi vai két cau vo
bao che clia tda nha van phong c6 thé dem lai hiéu qua tuong d6i cao
vé tiét kiém nang lugng. Khi phan tich két qua moé phong cudng d6
st dung nang lugng cla tda nha van phong déi véi cac truong hop
WWR = 0,5; 0,6; 0,7 cling thu dugc xu huéng va két qua tuong tu.
Khi so sanh mic tiét kiém nang lugng cla tiing gidi phap d6i voi
két cau vé bao che clia tda nha van phong gia dinh trong nghién ctiu
nay, gidi phap st dung tudng bao dugc xay bang gach bé téng khi
chung ap dem lai murc tiét kiém nang lugng cao nhat déi véi ca ba
dia diém xay dung la TP Ha N6i, TP Da Nang va TP.HCM so vdi hai giai
phap con lai dugc xem xét trong nghién ctiu nay. Khi xem xét tling dia
diém xay dung cu thé, gidi phap st dung tudng bao dugc xay bing
gach bé téng khi chung ap ting dung déi véi tda nha van phong dugc
gia dinh xay dung tai TP.HCM c6 hiéu qua cao nhat, tiép dén la cac
dia diém xay dung tai TP Da N8ng va TP Ha Néi. Nhin chung, muc tiét
kiém nang lugng clia gidi phap nay cang I6n khi gia tri WWR cang
nho. Déi véi ting dung gidi phap st dung kinh hai I6p low E phi mém
thay cho kinh don thong thuong, nhin chung mdrc tiét kiém nang
lugng d6i véi tda nha van phong dugc gia dinh xay dung tai TP.HCM
cling cao nhat, tiép dén la cac dia diém xay dung tai TP Da Ndng va TP
Ha Noi. K&t qua ciing cho thdy muc tiét kiém nang lugng cua giai
phép nay cang tang khi gia tri WWR cang I6n. Tuy nhién, khi xem xét
Ung dung giai phap mai bang c6 sirdung vat liéu cach nhiét EPS thay
cho méi bang khong cé vat liéu cach nhiét, muc tiét kiém nang lugng
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cao nhat cla giai phap nay dugc nhan thdy tuang Ung vdi dia diém
xay dung la TP Ha Noi, tiép d6 la TP Da Nang va TP.HCM. Céc két qua
nay ggi y rang cac giai phap tiét kiém nang lugng khac nhau déi voi
cac két cau vé bao che khac nhau (tudng bao, ctia s6 kinh, mai) tng
dung d6i véi tda nha van phong dugc xay dung & cac dia phuong vai
diéu kién khi hau khéac nhau, c6 thé dem lai hiéu qua khac nhau.

Khi xem xét hiéu qua tiét kiém nang lugng téng thé d6i véi méi
dia diém xay dung (Hinh 3, 4, 5), két qua mé phdng cudng d6 st
dung nang lugng clia toa nha van phong gia dinh cho thay déi véi
dia diém xay dung 1a TP Ha Néi, muc tiét kiém nang lugng khi ap
dung déng thai cac giai phap tudng bao dugc xay bang gach bé téng
khi chung ap, kinh hai I&p low E phti mém, mai bang cé st dung vat
liéu céch nhiét EPS cho toa nha van phong gia dinh KBTKNL thi muic
tiét kiém nang lugng so véi KBCS lan tugt 1a 17,44%, 17,78%, 18,41%,
18,87% tuong Ung vai cac truong hgp WWR = 0,4; 0,5; 0,6; 0,7 (Hinh
3). Nhu vay, hiéu qua tiét kiém nang luong téng thé c6 xu hudng tang
khi gia tri WWR cang I6n. Xu huéng nay nhin chung cling dugc nhan
thay déi véi cac dia diém xay dung & TP Da Nang va TP.HCM (Hinh 4
va 5).

TE & Nii
W v T 34 75
WWR = 168.1
WWH =06 L ¥ 1645
— - TR
WWE =05 63,81
WWH =04 L TAk:]
1] 0 60 Ol 120 150 180 EUT (kWh o'y
KHTKNI KBECS

Hinh 3. Két qud mé phong cudng dd sir dung nang lugng cla toa nha vén phong dugc
gid dinh xdy dung & TP Ha Noi

TP Ba Ning

[ . | 5,25
WWR =0, 100
WWER = (.6 il -
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WAWE =04 165,88
I 30 i) a0 ] 20} 50 [N 2100 EUT{kWh'm=)
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Hinh 4. Két qua md phdng cutng d6 st dung nang lugng clia toa nha van phong dugc
gia dinh xdy dung 6 TP Da Nang

TP H& Chi Minh
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Hinh 5. K&t qua mé phdng cuting do st dung nang lugng ctia toa nha van phong dugc
gia dinh xdy dung & TP.HCM
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4. KET LUAN VA KIEN NGHI

Nghién ctiu nay da thuc hién moé phéng, danh gia cudng do su
dung ndng lugng clia mdt cong trinh toa nha van phong dugc gia
dinh xay dung & 03 thanh phé dién hinh thudc cac vung khi hau khac
nhau ctia Viét Nam: TP Ha Noi (thudc ving khi hau Bong bang Bac
Bo), TP Pa Nang (thudc vung khi hau Nam Trung B6), TP.HCM (thudc
vung khi hdu Béng Nam Bo). Noi dung moé phong nang lugng cho toa
nha van phong dugc thuc hién theo mét sé kich ban vai viéc tap trung
xem xét mot s6 giadi phap khac nhau déi véi I6p vé bao che cong trinh.
Két qua nghién ctiu nhin chung cho thay cac gidi phap tiét kiém nang
lugng khac nhau d6i véi cac két cau vo bao che khac nhau (tudng
bao, ctia s6 kinh, mai) Ging dung dé&i v&i tda nha van phong dugc xay
dung & cac dia phuong véi diéu kién khi hau khac nhau, c6 thé dem
lai tiém nang tiét kiém nang luogng khac nhau. Tuy nhién, nghién ctu
nay chua xem xét, danh gia ti€m nang (ing dung cla céc giai phép tiét
kiém nang lugng déi véi cac hé théng ky thuat clia tda nha van phong
(vi du: diéu hoa khong khi, chiéu sang ...). Do do, trong thai gian téi,
can c6 cac nghién ctu toan dién hon véi viéc xem xét, danh gia tiém
nang va hiéu qua clia tat ca cac gidi phap nay dé cung cap day du co
s& khoa hoc, thuc tién nham hé trg cac co quan quan ly nha nudc
trong viéc xay dung va thuc hién cac chinh sach, giadi phap nham
tdng cudng s dung nang lugng tiét kiém va hiéu qua cho cac toa
nha van phong & Viét Nam.
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