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Tém tit - Trong bdi canh bién déi khi hau dang dién ra phic tap,
viée du dodn tac dong ciia nd dén cac cong trinh xdy dung la cap
thiét. Nghién ciru nay giéi thiéu phwong phap va két qua du bao tac
déng d6 cho cac cong trinh thuong mai & Viét Nam, sir dung phén
mém mé phong ning lugng EnergyPlus va kich ban bién ddi khi
hau A2 ctia IPCC, mé hinh khi hau téng quat HadCM3 va phuong
phap bién hinh dé du do4n thoi tiét trong tuong lai. Két qua nghién
ctru cho thdy, trong giai doan 2050 - 2080 nhiét d6 & cac thanh phé
16n tang khoang 2,18 — 3,88°C; Nhu cu tiéu thu ning luong lam
mét cua cac toa nha gia ting tir 4,8% - 100,6% tuy theo chung loai
cong trinh. B sung tdm che ning va ting cuong kha ning chéng
burc xa mit troi kinh va cach nhiét 1a viée déu tién phai xem xét khi
thiét ké cong trinh m&i. Tir két qua dat dugc ciing cho thdy, cin két
hop nhiéu giai phap thiét ké thu dong dé dat hiéu qua t6i wu.

Tir khéa - Bién d6i khi hau; du doan bién ddi khi hau; mé phong
nang lugng toa nha; 16p vo bao che cong trinh; cach nhiét

1. Pit van dé

Nhiéu nam g?m day, cac hién tugng bién ddi khi hau
(BDKH) géy ra béi sy 4m 1én toan cau nhu mue nudce bién
dang va thién tai gia tang ngay cang manh mé& da cé nhiing
tac dong nghiém trong dén doi séng con ngudi. Trong bao
cho danh gia 1an thtr tu ctia IPCC (Uy ban lién chinh phu
vé bién d6i khi hau) udc tinh 7,85 Gt CO2 - chiém 33% hay
mot phan ba viéc phat thai toan cau trong nam 2002 - 1a tir
nang lugng st dung cia cac toa nha. Nang lugng tiéu thu
trong cdc toa nha trong ving nhiét doi s€ tang 1én vi Iy do
sw 4m 1én toan cau s& lam gia tang nhu cau lam lanh [1].
Tai Thai Lan, nghién ctru cho thay chic chin mot s6 khu
vuc cia qudc gia ndy s& ching kién sy gia ting nhu cau
lam lanh vi nhiét 6 méi truong tang 1én [2]. Viét Nam bi
anh hudng manh tac dong cua bién ddi khi hau, thuce té nay
de doa nhitng nd lyc ting truong kinh té bén ving trong
dai han. O Viét Nam 38,08% (6,2/16,28 Mtoe, s6 liéu IEA
2018) san luong dién dung cho tién nghi nha ¢ va thuong
mai, nhu cau tiéu thu nang luong Viét Nam du béo s€ tang
12% mdi nam trong twong lai va Viét Nam duoc du béo sé
tro thanh nude nhap khau manh vé ning lugng. Vi thé sir
dung hiéu qua nang luong 1a rit quan trong. Lan song nhiét
cao trong mua hé 2003 tai Chau Au 1a nguyén nhan cua
70000 cai chét lién quan dén sbc nhiét, viéc mit dién do
nhu ciu tiéu thu gia ting tai ddy da ddy hang nghin tda nha
vao tinh trang khong sir dung duoc thiét bi lam lanh, anh
nghiém trong dén ngudi gia, tré em va ngudi bénh kinh
nién [3]. Cac toa nha xay dung hién c6 va sip duoc xay

Abstract - In the context of ongoing complex climate change,
prediction of its impact on buildings is necessary. This study
introduces the method and results of forecasting that impact on
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from 4.8% - 100.6% depending on the type of projects. Adding a
sunshade, increasing glazing facades’ resistance to solar radiation
and thermal insulation are the first thing to consider when designing
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moéi du doan s& phai d6i mat véi thoi tiét trong twong lai
ngay cang tré nén khic nghiét hon so véi cac tidu chuin
thiét ké hién tai. Nhu 1a mot hé qua, nha thiét ké can duoc
trang bi nhiing phwong phap dé cho phép ho kiém tra cac
thiét ké ciia minh dudi diéu kién thoi tiét khi hau trong
tuong lai. Vay viéc danh gia su tac dong cua bién d6i khi
hau vao cac Cong trinh xdy dung cu thé & day 1a toa nha
thuong mai 1a hét strc cap thiét.

Muc tiéu nghién ctru nay nham danh gia ky tac dong
ctia bién ddi khi hau dén viéc thiét ké vo bao che cong trinh
thuong mai ¢ Viét Nam va murc ti€u thu nang lugng & giai
doan 2050-2080.

2. Phuong phap nghién ctru
2.1. Cdch thirc du bdo khi hdu twong lai va CaC truong
hop khdo sdat cho mé phéng ning lwong cong trinh

Budce 1: Khi hau twong lai da dugc du bao co nhiéu dién
bién phuec tap, theo cac kich ban bién d6i khi hau dwoc dé
xuét boi IPCC [4], theo d6 4 ho kich ban dwoc dé cap nim
2007 la A1, A2, B1 va B2. Trong d6, kich ban A2 1a kich
ban c6 mire ting nhiét do 16n nhét, dién ra néu khong c6 nd
luc nao lam gidm phat thai nha kinh. Nghién ctru nay chon
kich ban A2 dé nghién ctru, danh gia tic dong cua bién doi
khi hau ¢ kich ban nghiém trong. Trong nghién ctru nay, khi
hau toan cau trong trung han (2050) va trong dai han (2080)
duoc du bao bdi mo6 hinh khi hau téng quat HadCM3 cua
IPCC. Khi hau tai Viét Nam duoc ndi suy (trong cac tai liéu
khoa hoc qudc té goi 1a downscale) tir két qua ciia mo hinh
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HadCM3 va tng dung phuong phap bién hinh (morphing
method) ctia Jentsch va cong su [5, 6]. Cac tap tin thoi tiét
dinh dang TMY?2 cén thiét cho cac mé phong ning lugng
ctia TP Ha Noi, TP Pa Ning va TP Ho Chi Minh trong tuong
lai (2050 - 2080) dugc khéi tao boi céng cu
CCworldWeatherGen (c6 tich hgp mé hinh HadCM3 va
phuong phép bién hinh, kich ban bién d6i khi hau A2) cua
dai hoc Southampton; Pép mg yéu cau tinh toan hang gio
clia viéc md phong ning luong. Két qua cua budc nay 14 4
tap tin thoi tiét cho mdi thanh phd gom: HT (hién tai), 2020s
(2011-2040), 2050s (2041-2070), 2080s (2071-2100).

Budc 2: Tién hanh xay dung m6 hinh toa nha cho mod
phong néang luong va ké khai so6 liéu dau vao cho toa nha
bang phan mém OpenStudio. Day 1a plugin ctia phan mém
SketchUp 2017, dwoc phat trién boi Bo Nang lugng Hoa Ky
(DOE) nham ting cuong tinh than thién cho nguoi sir dung
x4y dung md hinh toa nha cho mé phong nang lugng, cai
thién téc do viéc thiét lap s6 liéu dAu vao cho EnergyPlus,
phéat hanh ldn ddu nam 2008 (xem Hinh 1). Céng trinh
thuong mai dugc nhoém tac gia chon nghién ctru 1a cac nha
hang va toa nha van phong vi sy phé bién cua chung. Cac
mo hinh cong trinh ndy dugc mo ta ky trong Bang 2.

QUY TRINH TAO MO HINH TOA NHA MO PHONG NANG LUGNG

M6 Phang Hiéu Sudt Toa Nha

ﬁ OpenStudio

B SketchUp
Xa dlmg ’ dUnt ha
binh i t0a ha Gl o toanha
+ Taotdp tin truyen nh|et

EnergyPlus IDF bén trong va

va tdi ni b

bén ngoai

Hinh 1. Tién trinh xdy dung mé hinh cong trinh cho mé phong
nang luong bang phan mém OpenStudio

Budc 3: Dung mo hinh cac toa nha thuong mai va
nghién ctru x4c dinh cac yéu td can quan tdm cia vo bao
che cong trinh (VBCCT) va cac giai phap thiét ké nham
diéu chinh hiéu ning cia no6. Theo quy chuin
QCVNO09:2017/BXD c6 3 dbi twong chinh anh hudng dén
hiéu suét nang lugng ciia 16p vo bao che cong trinh Ia:

- Céach nhiét tuong bao ngoai;

- Cach nhiét mai;

- Hé s6 SHGC cua kinh, ty 1& dién tich cira s6 va tuong
(WWR) va két cdu che ning.

Nghién ctru di sdu vao cac ndi dung nay va tién hanh
1ap cac truong hop khao sat giai phap ting cuong hiéu suét
cho VBCCT (xem Bang 1). Cac yéu té anh huéng khac
cling dugc &p thong tin dau vao day du dé mo phong nhung
lugce giam bat khi trinh bay.

Budc 4: O bude nay, toan by cic md hinh nang lugng
duge mod phong bing phdm mém EnergyPlus dé cho ra
duogc cac dit liéu ddu ra dé phan tich, d6i sanh va rit ra cac
két qua ctia nghién ctru.

Toan bg trinh ty cac budc dugc md ta trong Hinh 2.

Bing 1. Cac truong hop khdo sat giai phdap VBCCT

T;“;png Ky hidu | Dién giai vé cc truong hop khao sat
. Vit liéu cong trinh theo thuc té, thoa min
1| Baseline |50\ /N09:2017/8XD

7
2 R_Wall |Tang nhiét tré tuong (Bang 2; 3)
3 R_Roof |Tang nhiét tré mai (Bang 2; 3)
Thém tdm che ning cho ctra s, cira di
4 R_Shade |vuon ra 50 cm va chuyén kinh sang “Kinh
Low-E khi Argon” (Bang 2; 3)
5 R_AIl |Swir dung tdng hop cac giai phap 2 + 3 + 4
BUGC 1 } * BUGC 2 — BUGC 3 F—{ BUGC 4 |
| 3 tap tin TMY cia hién tai || Xay dung mo hinh toa nha || OpenStudio + EnergyPlus Tién hanh MPNL

- TP Ha Néi;

dé tién hanh md phong

Xiy dung trwomg hop khio,

cong trinh, két xudt
s ligu lap biéu dé.

v

CCWorldWeatherGen co
phurong phép bién hinh tich
hop GCM la HadCM3 va kich
ban bién doi khi hiu la A2

Thanh 4 tip tin khi hau

dyng mé hinh

-2 céng trinh

OpenStudio cila
Sketch Up 2017 xdy

- TP Da Ning: nang lwgng (MPNL) gidi phap vat liéu cho MPNL
~TENCM; Dyng hinh | || 86 ligu input HVAC i R-Nhiét trer
v
Sir dung cong cu Sir dung Plugin Truong hop khio sit

toa nha 3

1.R_Origin; 2. R_wall; 3
R_Roof; 4. R_Shade; 5. R_all

Giai phap vit ligu
- Tinh huéng (1): Nhiét trg b

Dung EnergyPlus
Tién hanh  chay
MPNL cong trinh
(360 lan). Két xuat
sé liéu chinh: nhiét
dé biu kho, do im

" O 3 i ¢ || twong déi, nhu ciu
4 tp Ain, ASHRAE (phirhop || Phin v6 bao che ting, nhung 2

"‘I‘;’r‘“l‘{“_“’“* el Viét Nam) khong déng thor vt liéu thyc 16 || nng huong lam lanh
- HT (Hién tai) 3 09:2017/BX] v dm_ trén mo
i) 1 clag canbivis (QCVN9:2017BXD) 4 sudi dmtrén mat
2011-2040); o e (bhong || - Tinh hubng (2): Ting ohiét o || nam cia méi cong

- 20505 (2041-2070) phong thte (Phéng || mix cich ding déu R17 0é kiém | yigh (kWhinam).

|| - 20805 (2071-2100); theo thu té) chimg (b chun nhiét w9 Hoa ky) 1
5 e i
dir 12 tip tin “.epw™ 3 cong trinh dinh -5 lin “tinh huéng (1)" | Lip biéu d8 dénh gié tic
liéu dang “idf" 5 an “tinh huéng 2)" | d0ng bién déi khi hiu vio
diu 1dp v6 bao

vo giai doan 20505, 20805

Hinh 2. M6 hinh héa qud trinh tién hanh nghién ciru

Bing 2. Cdu tao I6p vé bao che triong hop 1 (baseline)
tuan theo QCVN09:2017/BXD

Céu tao 16p VBCCT tham chiéu

Con Nha hang (Tham | Vin phong ¢ | Van phong thuc
mm? khao mo hinh  |trung binh (tham| (phdng theo
ASHRAE) khao ASHRAE) thuc té)
N Sé \
tang + | Tang don + ap mai; 3; 5;
chiéu 3m 3,96 m 36m
cao
?ifr? 511,15 m? 4979,6m? 523,97 m?
H. 4nh ’
nguyén| 58 <
e N
Tuéng 0,015 m 16p vira xi mang trat ngoai + 0,220 m gach rong

ngoai

dét sét nung + 0,01
(0,584 m2K/W)

5 m l6p vira xi

mang trat trong

Mai

San 4p mai: trin
thach cao 0,009 m +
vita trdt xXi mang
0,015 m + san bé
bong cbt thép 0,12 m
+ vira lat 0,01 m +
gach phd thong vira
nhe 0,02 m

Mai: Ngoi xi mang
ludi thép 0,05 m + bé
tong cbt thép 0,12 m +
tAm thach cao 0,009

m (R= 0,35 m?K/W)

Mai bang: Gach 1a nem 0,015m +
vira trat 0,0lm + T4m polystyrol
0,03 m + vita xi mang 0,05 m +
vira xi mang Polimer chéng thdm
0,002 m + Bé tong cbt thép 0,12 m
+ vita trdt xi mang trat trong
0,015 m + tAm thach cao 0,009 m
(R= 1,140 m2K/W)

Bé tong 0,1 m db trye tiép xubng nén dit + Vira xi mang
0,05 m + Gach pho thong vita nhe 0,02 m

0,015 m 16p vita xi mang trat ngoai + 0,110 m gach rdng

+ |d4t sét nung + 0,015 m 16p vira xi mang trat trong

Trong 6mm + Air 3mm + Trong 6mm (U= 3,63 W/m2.K;
SHGC: 0,7; VLT=0;78)

K. lam
lanh

Diéu hoa khéng khi
packed termial air
conditioner

Diéu hoa khong
khi DX Rooftop
VAV with Reheat

Diéu hoa khong
khi packed termial
air conditioner
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2.2. Chi tiét gidi phdp vit ligu cho VBCCT
2.2.1. Vit liéu cho truong hop 1 (Baseline) — vé bao che
tham chiéu

Trong trudng hop nay, cac vat liéu va cau tao vo bao
che duogc tai hién tir thuc té caa cac cong trinh trong moi
truong xay dung Viét Nam (xem Bang 2). Vit liéu va ciu
tao nay phong theo dung thyc t& va thoa man
QCVN09:2017/BXD v¢é hiéu qua ning luong.
2.2.2. Vit liéu cho cac truong hop 2, 3, 4, 5: Vo bao che
duwoc tang cwong nhiét tro

Dé danh gia tac dong mot cach toan dién, viée ting
cuong nhiét tré cho VBCCT so véi truong hop 1 (baseline)
dugc chung t6i tach thanh 2 tinh hudng: (1) Nhiét tré cac
bd phan vo bao che ting, nhung khong dong thoi; Va (2)
nhiét tro ting dong thoi dé dat dugc gia tri R17 theo muc
quy chuin cach nhiét tham khao ctia Hoa Ky. Hai tinh
hudng nay duoc chiing t6i mé ta trong Bang 3.

Bing 3. Gidi phdp cdu tao 16p VBCCT ting cuong

Tinh Nhiét trd cac bd phan vo bao che tang, nhung khong
hudng (1) |ddng thoi

Tuong Tuong gach block bé tong bot twong doi 250mm

ngoai (R= 0,797 m?K/W)

Méi déc  |Maéi ng6i tim thép Polystyrol 30mm (R= 0,96 m?K/W)

Mii bang |Méi cach nhiét gach rdng day 0,646 m (R= 2,86 m?K/W)

Kinh Kinh Low-E (Bronze 6mm + Argon13mm + Clear
6mm véi U= 2,5 W/m2K; SHGC: 0,5, VLT=0,47)

Tinh Nhiét tr& cac bd phan vo bao che ting mot cach dong

huéng (2) |thoi
Tang 1én dén mirc R17 = 2,99 m2K/W (R17 14 chuin

Tuong | hiet tro cita Hoa Ky) st dung vat liéu “NoMass” trong
ngoai, mai

EnergyPlus
Méi che |Thém tAm che néng vwon ra 50 cm cho cira sd, cira di
Kinh Kinh Low-E (Bronze 6mm + Argon13mm + Clear

6mm v6i U= 2,5 W/m2.K; SHGC: 0,5, VLT=0,47)

2.3. Phwong phdp mé phong ndng luwgng

Nghién ciru nay sir dung phan mém EneryPlus dé tién
hanh mé phong niang lwong vai cac giai phap vé vt lidu vo
bao che da néu & trén. EnergyPlus 1a phan mém mo phong
ning luong cong trinh theo hang gio dwoc phat trién boi Bo
Ning luong Hoa Ky (DOE), tién than cia né 1a 2 phan
mém BLAST va DOE-2, phéat hanh 1999 [7]. Tir d6 cho
dén nay EnergyPlus la cong cu tin cdy duoc st dung rong
rdi cho nhiéu nghién ctru vé m6 phong nang luong cong
trinh. Tuy thé van c6 nhing vin dé anh hudéng téi viéc md
phong can xem xét nhu tap tin thoi tiét dién hinh (TMY)
dung dé mo phong khong cé cac didu kién thoi tiét cuc
doan; Nhiéu M hinh khi hau téng quat (GCM) khéc nhau
dugc phat trién; Hay sy khong chac chan cua cac kich ban
bién ddi khi hau [8], nguoi mé phong phai 1a chuyén gia co
kinh nghiém, c6 thoi gian sur dung phan mém lau dai méi
co the thiét 1ap chuan xac s6 liéu dau vao, ciing nhu xir 1y
cac van dé phat sinh.

Trong nghién ctru ndy mdi quan tim chinh 1a cac yéu
t6 thoi tiét trong twong lai, két qué tiéu thu nang lwong lam
mat va sudi am (kWh/nam) cho toa nha trong mot nam. Da
€6 360 md phong da dugc thyc hién (Bang 4). Céc phén
tich st dung biéu dd biéu din cac két qua mod phong, sau

d6 tién hanh danh gia nhan xét.
Bing 4. Thong ké s6 liwong mé phéng da thuec hién

Péi tuong Nha hang | V2" ﬁgi‘;ﬁhca Vél:hlirllcf’“g
S6 truong hop khao sat 5 5 5
S6 tinh hubng nhiét tré 2 2 2
S6 tap tin thoi tiét 4 4 4
S6 dia diém 3 3 3
S6 mé phong 120 120 120
Tdng s6 md phong 360

3. Cac két qua chinh ciia nghién ciru
3.1. Dw bdo cdc thay déi thoi tiét trong twong lai

Hinh 3 va 4 cho thiy, mic d¢ gia tang nhiét do trung
binh hang thang trong cac khoang thoi gian 2020s, 2050s,
2080s & 3 dia phuong khao sat. Muc tang & Ha Noi 1a
3,91%, 5,29%, 6,72%; Trong khi d¢, tai Pa Nang la 3,5%,
4,63%, 5,95% va TP H6 Chi Minh 1a 3,49%, 4,12%,
5,51%. Ha N§i ¢6 sy gia tang nhiét o trung binh cao nhét
trong cac giai doan ¢ tuwong lai so véi cac vung khac. Hinh
3 cho thay nén nhiét trung binh thang TP H6 Chi Minh cao
nhét trong ba thanh phd, thang 4 1a thang néng dinh diém
v6i nhiét d6 trung binh thang c6 thé 1én t6i 33,6°C va nhiét
do6 tdi da trong ngay c6 thé 1én dén 41,6°C (vao ngay 17
thang 3 giai doan 2080s).

Hinh 4 cho thdy, nhiét d6 trung binh nim gia ting tir
2,18°C, 3,88°C, trong khi d6 do Am tuong ddi c6 xu huéng
giam di 2,91%, 4,36% tuwong Gng trong giai doan 2050s,
2080s cua ca ba thanh phd.

NHIET B (°C)

Hinh 3. Nhiét do khong khi trung binh thang qua cdc giai doan
ctia ba thanh pho tai Viét Nam
83 r 33

® 3207 | 32

81

79

Q)

77

NHIET DO

-

DO AM TUONG BOI (%)

25.54

HIEN TAI 20208
——4--Dd dmtuwong i Tp H3 Nbi —-—=--D06 dmtuong ddi Tp Da Nang
----- D6 dmtuwong d6i Tp HS Chi Minh —— Nhiétdd Tp Ha Nbi

—e— Nhiétdé Tp HO Chi Minh

20508 20808

—— Nhiétd5 Tp Da Ning

Hinh 4. Nhiét @ bau khé va dé am tuwong doi khong khi
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3.2. Téng thé vé nhu ciu tiéu thu nang lwong lam mdt
(NLLM) va ndng lugng suéi am (NLSA)
3.2.1. Péi vdi céng trinh nha hang

1000

Hinh 5. Nhu cdu tiéu thu NLLM & NLSA ciia nha hang khi
nhiét tro cac bo phdn vo bao che tang, nhung khéng dong thoi

n2.000

192,000

IWh/nim

Hinh 6. NAu cdu tiéu thu NLLM & NLSA ciia nha hang khi
nhiét tro cac bo phdn vo bao che tang mot cach dong thoi
Mot loat cac md phong da dugc thuc hién véi cac giai

phap v6 bao che khac nhau. Cac két qua dugc thé hién &
Hinh 5 va 6. Biéu d6 Hinh 5 cho thdy, trong truong hop 1
(baseline model), néu khong c6 giai phap thich tng bién
ddi khi hau & giai doan 2050s, 2080s, nhu cau tiéu thu
NLLM cua toa nha tai Ha Noi tang 1én 1an luot 13 36,68%,
61,24%; Da Néng la 34,22%, 58,11%; TP Ho Chi Minh 13
26,96%, 44,02%. Tong nhu ciu tiéu thy NLLM cua kiéu
tda nha nay tai TP HO Chi Minh 14 16n nhét, vao nam 2080s
¢6 thé dat dén 288121 kWh/nam trong khi con sb twong
tmg & Pa Nang, Ha Noi 1a 239827 kWh/nim va 204756
kWh/nim. Két qua truong hop 3 (R_Roof) ¢ hién tai cho
thiy tang nhiét tro mai giup giam dang ké nhu cau NLLM
so vdi toa nha truong hop 1 hién tai khong s dung giai
phap thich tng do mo hinh nha hang nay c6 dién tich mai
16n, cu thé: Giam 16,89% & Ha Noi, giam 22,62% ¢ Da
Ning va 18,56% & TP Ho Chi Minh. Két qua truong hop 5
(R_AMI) 2050s - 2080s cho thdy c¢6 thé giam 23,4% nhu cau
NLLM so véi truong hop baseline 2050s - 2080s tai Ha
Noi, 24,5% & Pa Néang va 24,3% TP H6 Chi Minh.

Tuy nhién, trong Hinh 6 cho thay truong hop 4
(R_Shade) mang lai hiéu qua cao hon ca viéc s dung
truong hop 2 (R_Wall) trong khi cach thirc thuc hién don
gian. Su két hop cua hai truong hop 3 va 4 (R_ Roof va
R_Shade) dem lai hiéu qua tiét kiém nang lwong tdi wu.

3.2.2. Poi véi céng trinh vin phong c& trung binh

Trong Hinh 7, nhu ciu NLSA cua t(‘)g nha cd xu h}rc'mg
giam trong tuong lai tai Ha No¢i va Pa Nang, tai TP H6 Chi

Minh nhu cau sudi khéng déng ké. So véi véi mire tiéu thy
hién tai (truong hop 1), muc tiéu thu NLLM trong giai doan
2050s, 2080s tang twong tng 1a 9,26% va 17,39% tai Ha Noi;
5,24%, 9,11% tai Da Ning va 4,8%, 9,39% & TP Hb Chi
Minh. Biéu d6 Hinh 7 ciing cho thay, truong hop 4 (R_Shade)
lam giam nhu cau NLLM déng ké nhét cho toa nha.

640000

530000

KWh/n3m

Hinh 7. Nhu cdu tiéu thy NLLM va NLSA ciia vin phong c&
trung binh khi nhiét tro cdc b phdn vo bao che tang, nhung
khong dong thoi

Hinh 8. Nhu cu tiéu thu NLLM va NLSA ciia vin phong cétrung
binh khi nhiét tré cac bé phdn vo bao che tang mot cach dong thoi

O Hinh 8 nhu cau NLLM cua trudng hop 4 (R_Shade)
vao giai doan 2080s & cac dia phuong tham chi con thap
hon nhu cdu NLLM cua truong hop 1 (baseline) tai giai
doan 2020s. Xeét truong hop 5 (R_AI), gidi phap nay lam
giam nhu cau NLLM déang ké nhat vi day 1a mot két qua tat
yéu khi van dung tong hop cac giai phap VBCCT v6i nhau.
Vao thoi diém hién nay, nhu ciu NLLM trudng hop 4 thip
hon so vai truong hop 1 (baseline) ¢ Ha Noi 1a 12,62%, &
Da Ning 1a 13,42% va TP HCM la 13,99%. Két qua nay
¢6 thé do cau hinh toa nha ¢6 chu vi 16n, ¢6 3 ting va ty 1&
dién tich cira s6 trén tuong 16n, két qua cho thdy trudng
hop 4 (R_Shade) mang lai hiéu cao nhét.
3.2.3. Poi véi cong trinh vin phong thiee té

Hinh 9 cho thay, sy gia ting nhu cidu NLLM ciia truong
hop baseline & cac giai doan 2050s, 2080s cua Ha Noi 1a
58,53%, 100,62%; cua Ba Ning 14 52,76%, 90,73% va cua
TP HCM la 45,78%, 77,35%. Téng nhu ciu cia NLLM tai
TP HCM la 16n nhat giam dan & DPa Néng rdi Ha Noi.
Trudng hop 2 (R_Wall) ¢6 hiéu qua cao nhat & mé hinh toa
nha nay do toa nha cé dién tich tuong bao 16n. Truong hop
4 (R_Shade) vén cho thay sy hiéu qua nhu 1 mot giai phap
don gian nhat lam giam di nhu cau NLLM cho tda nha.
Biéu db so sanh Hinh 10 cho thiy tai thoi diém hién nay
truong hop 5 (R_AII) gilp giam nhu cau NLLM so véi
truong hop 1 (baseline) & Ha Noi 15,95%, & Pa Nang la
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16,75% va TP HCM la 16,19%. Giai phap tang nhiét tro
tuorng bao va che néng ctra kinh 13 t6i wu v6i toa nha nay.

,,,,,,

Tp®aNdng
DN cBundngluonglam métoWhnam)  wNhu clu nangluongs.

Hinh 9. Nth cau tiéu thu NLLM & NLSA ciia cong trinh van
Pphong thuc té khi nhiét tré cdc bg phdn vo bao che tang, nhung
khong dong thoi

4m Gvminam)

Ny clu ndngluong lam mét(kVhiam)  wNhu clu ndng uong sudi 4m (nam)

Hinh 10. Nhurcd‘u tiéu thy NLLM & NLSA cuia cong trinh
van phong thuec té khi nhiét tro qdc bo phdn vo bao che tang mot
cach dong thoi

4. Théo luan va két luan

Nghién ctru cho thdy, BDKH khién nhiét do trung binh
nam cac giai doan 2050s, 2080s cua 3 thanh phé tai Viét
Nam ting tuong Gng l1a 2,18°C, 3,88°C. Nghién ctru khac
cho thdy & Singapore sy gia ting nhiét do trung binh nim
la 1,9°C, 3,3°C tuong ung véi cac khung thoi gian 2050s
va 2080s [9]. Nhu cau tiéu thu NLLM & ba thanh phd tai
Viét Nam tang tir 4,8% dén 100,6% so vai tda nha nguyén
méu ban dau (tuy thudc vao loai hinh cong trinh) va chiém
ty trong ap dao so véi nhu cau NLSA. NLSA giam di trong
giai doan 2050s - 2080s va c6 thé xem 1a nhu cau sudi 4m
gan nhu khong con ¢ phia Nam. Trong mét nghién clru
tuong tu & Hong Kong bdi Wan va cong su [10], ude tinh
cac toa nha van phong va toa nha khu dan cu sé€ co su gia
tang nhu cau lam lanh tir 11,4% - 55,7% dudi tac dong ctia
bién ddi khi hau. Lp vo bao che cong trinh cia mdi cdu
hinh tda nha khac nhau s& chiu tac dong bién ddi khi hau
khéc nhau. Tang cudng tdm che néng va hiéu suit can birc
xa mit troi cta kinh duge coi nhu giai phép it ton kém vé
chi phi tuy nhién luén mang lai hiéu qua, cu thé cac cong
trinh ¢6 cdu hinh nhu van phong ¢& trung binh. Qua md
phéng cé thé xac dinh mét cach dinh lugng muc do tac
dong BDKH vao 16p vo cong trinh giai doan 2050s - 2080s,

tir 46 dua ra quyét dinh st dung céc giai phap thu dong mot
cach doc lap hay két hop ching.

Mot trong céc giai phap dé giam thiéu viéc tiéu thu ning
luong 1a cai thién hiéu suat nhiét ctia vo bao che. Kiém soét
chi s truyén nhiét téng thé (OTTV) c6 thé dugc thuc hién
bé“mg cach thiét 1ap mot gia tri nhiét trd gidi han cia
VBCCT va quan Iy dugc lwong nhiét hap thy théng qua no.
Céc két qua ciia nghién ctru nay d cho thay, higu qua nang
lugng cao cia viée tang nhiét trd vo bao che. Tai Viét Nam
tri s6 OTTV ciia tudng khong vuot qua 60 W/m2;, OTTV
cua mai khong vuot qua 25 W/m? (QCVN09:2017/BXD).
Tuy nhién, cach nhiét vo bao che can di kém vdi che ning
céc 16p vo kinh thi mai dat hidu qua tdi wu. Yik va Wan
[11] da cho thdy OTTV duogc tinh toan cliing véi st dung
hé sd tinh trudc ¢ thé khong phan anh ding vé hidu suét
nhiét cia VBCCT. Mgt nguyén nhén trong sd d6 1a danh
gi4 qua thép vai tro nhiét nhén dugce tir buc xa mat troi
thong qua viéc bé tri cira s6 va cira di trén mat dung.

Loi cam on: Nghién ciru ndy dugc tai trg boi Quy Phat
trién Khoa hoc va Cong nghé - Dai hoc Da Nang trong d¢
tai c6 ma so B2019-DN02-74.
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