NGHIEN CUU

ENgay nhan bai: 05/02/2024 BNgay stta bai: 14/3/2025 BNgay chap nhan déng: 08/4/2025

Danh gia tiém nang tiét kiem nang luong cua
mot s6 giai phap chiéu sang, théng gio va diéu
hoa khong khi cho mét tea nha van phong gia
dinh duoc xay dung tai 03 thanh phé c6 diéu

kién khi hau khac nhau 6 Viét Nam
Energy efficiency potential assessment of lighting, ventilation, air conditioning solutions of an
office building assumed to be built in 03 typical cities in different climate zones of Vietnam
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TOM TAT

Muc tiéu chinh cia nghién ciu nay 1a thue hién ma phang, phan tich va danh gia crang da sir dung ndng lrgng cia mat cang trinh taa nha
viin phong duoc gia dinh xay dung & 03 thanh phd dién hinh thudc cac vang khi hau khac nhau caa Viet Nam: TP Ha Nai (thugc vang khi hau
Dang bang Bac Ba), TP Ba Néng (thudc vang khi hau Nam Trung Ba), TP.HCM (thudc vang khi hau Dang Nam Ba) theo cac kich ban (kich ban
co st - KBCS va kich ban tigt kiem nang legng - KBTKNL) vai viec xem xét p dung mat sd giai phép tigt kiem nang lrgng ddi vai cac he thing
chigu séng, diéu hoa khang khi va thang gia. Dai vai KBCS céc giai phap duge xem xét bao gam: (1) hé théng chigu sang st dung den huynh
quang truyén thang; (i) he thang diéu hoa khang khi VRF ca chi s& hiéu qué méy lanh (COP) gia thigt [a 3.8; (iii) khang sir dung hé théng thang
gid thu hdi ndng lreng (ERV). Déi vai KBTKNL. céc gigi phép dugc xem xeét bao gdm: (i) thay the den huynh quang truyén thing béng den LED
tiét kiem dign cho he thang chiéu sang; (ii) he thaing diéu haa khang khi VRF ca chi sa COP gia thigt [a 3,0; (iii) ca st dung ha thang ERV. K&t
qué md phang tiéu thu ndng lwgng cho thay khi &p dung ddng thavi tat ca cac giai phap tiét kiem nang lrgng bao gom hé théng chigu sang tigt
kigm nang lugng béng den LED, he thdng diéu hoa khang khi VRF ca higu suft nang lvgng cao (chi sé COP = 5.0) va hé thang ERV trong
KBTKNL s& dem lai mirc tiét kiem nang lugng lan nhat so vai KBCS, 1an gt [ 26.41%, 27.98%, va 28.70% tuong tng vai ba dia diém xay
dyng la TP Ha Nai, TP Da Nang va TP.HCM. K&t qua ciing cho théy viec ap dung dang thai cac giai phéap hé thang diéu hoa khang khi VRF ca
higu suét nang lrgng cao va he thing thong gia thu hai nang lwgng ddi vai toa nha van phang gid dinh trong nghién ciu ca tiém néng tigt
kigm nang lrgng teong ddi tat trong cac thang ca nhigt do khang khi ngoai tra cao tai cac thanh phd.

Tir khda: Taa nha van phang; ma phang nang legng; curang da sir dung nang legng (EUD; he théing chigu séng; he thang thang gid va diéu haa

khaing khi.

ABSTRACT

The main objective of this study is to simulate, analyze and evaluate the energy use intensity (EUl) 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) under different scenarios (baseline scenario and energy saving
scenario) with the consideration of applying energy saving solutions for lighting, air conditioning and ventilation systems. For the baseline
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scenario, the solutions considered including: (i) lighting system using traditional fluorescent lamps; (i) using VRF air conditioning system
with the assumed coefficient of performance (COP) of 3.8; (i) no energy recovery ventilation (ERV) system used. For the energy saving
scenario, the solutions considered including: (i) replacing traditional fluorescent lamps with energy-saving LED lamps for the lighting
system; (ii) using VRF air-conditioning system with the assumed COP of 3.0; (iii) using ERV system. The simulation results for energy
consumption showed that when simultaneously applying all energy-saving solutions including energy-saving LED lighting system, VRF air-
conditioning system with COP of 5.0, and ERV system in energy saving scenario, it would have the largest energy savings compared to the
baseline scenario. with 26.41%. 27,98%. and 78.70% respectively for the three construction sites of Ha Noi, Da Nang and Ho Chi Minh City.
The results also indicated that the simultaneous application of highly energy-efficient VRF air conditioning system and ERV system for the
office building in this study has a relatively good energy saving potential during the months with high ambient air temperatures in cities.
Key words: Office building; energy simulation; energy use intensity (EUI); lighting system; ventilation and air conditioning systems.

1. GIGI THIEU

Cac tda nha van phong la mét trong nhiing déi tuong cé muc
tiéu thu ndng lugng 16n nhat trong linh vuc tda nha & nhiéu nudc
trén thé gidi. Trong cac céng trinh tda nha van phong, hoat déng
van hanh céac hé thong ky thuat cda toa nha (théng gid, diéu hoa
khoéng khi, chiéu sang...) chiém dén hon 40% muc tiéu thu nang
lugng trong cong trinh [1, 2, 3, 4, 5, 6]. Trong nhiing nam gan day,
cac cong trinh tda nha van phong ngay cang dugc xay dung nhiéu
hon & Viét Nam, do dé tiéu thu nang lugng tir cdc cong trinh toa nha
van phong cé thé ti€p tuc gia tang trong nhiing nam tai [7]. Vi vay,
can c6 cac nghién ctu danh gia muc tiéu thu nang lugng clia cac
tda nha van phong cling nhu hiéu qua va tiém nang Ung dung clia
cac giai phap thiét ké chti dong déi vai cac hé théng ky thuat cla
tda nha van phong trong viéc thuc ddy st dung nang lugng tiét
kiém va hiéu qua cla cac céng trinh toa nha van phong. Mat khac,
tiéu thu ndng lugng cla céac tda nha van phong phu thudc vao diéu
kién khi hau ctia dia phuong noi toa nha dugc xay dung. Xuat phat
tur cac van dé thuc tién trén, muc tiéu chinh cta nghién ctu nay la
thuc hién mé phong, phan tich va danh gia cuong dé s dung nang
lugng clia mét cong trinh toa nha van phong dugc gia dinh xay
dung & 03 thanh phé dién hinh thudc céc vung khi hau khac nhau
cda Viét Nam: TP Ha Noi (thudc vung khi hau Dong béang Bac Bo), TP
DPa Néng (thudc vung khi hau Nam Trung Bo), TP.HCM (thudc viing
khi hau Bong Nam Bo) theo cac kich ban (kich ban co s& va kich ban
tiét kiém nang lugng) vdi viéc xem xét &p dung mot sé giai phap tiét
kiém nang lugng déi véi cac hé théng chiéu sang, diéu hoa khong
khi va théng gié. Trong nghién ctiu nay, nhém tac gia khéng xem
xét anh hudng cla cac giai phap két cdu bao che d6i véi muc tiéu
thu nang lugng clia toa nha van phong.

2. PHUONG PHAP NGHIEN cUU

2.1. Mé ta toa nha van phong dugc thuc hién mé phéng
nang luong

Dé thuc hién ndi dung mé phéng muc do tiéu thu nang lugng,
mot cdng trinh tda nha van phong gia dinh dugc thiét lap véi cac
thong s6 ky thuat co ban bao gém 05 tang vdéi téng dién tich san 1a
5000 m? (Hinh 1). Nham dam bao dap ting cac yéu cau sit dung nang
lugng hiéu qua, cac hé théng ky thuat trong cong trinh tda nha van
phong dugc gid dinh thiét ké theo cac quy dinh cta QCVN
09:2017/BXD - Quy chuén ky thuat quéc gia vé cac cong trinh xay
dung st dung nang lugng hiéu qua. Trong nghién ctru nay, hé théng
két cau chiu luc cta tda nha van phong st dung khung bé téng cét
thép; I6p vo bao che cla cong trinh toa nha van phong dugc gia
dinh xay bang tudng gach nung truyén thong cling I6p viia trat
trong va trat ngoai; hé thong tudng kinh cla tdoa nha cé ty s6 dién
tich clra s6 kinh va dién tich tudng (WWR) gia thiét c6 gia tri 0,4. Muic
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tiéu thu nang lugng cla cac thiét bi tai cdm trong cong trinh tdoa nha
van phong dugc gia thiét Ia 12W/m?. Do nghién clu nay tap trung
vao viéc mo phong, phan tich va danh gid mdc do tiéu thu nang
lugng cla cac hé théng chiéu sang, diéu hoa khong khi va thong gio
theo cac kich ban khac nhau (mé ta chi tiét 8 muc 2.3 bén dudi) nén
cac théng s6 d6i véi I6p vé bao che clia tda nha van phong dugc gia
thiét 1a giéng nhau trong tat ca cac kich ban nghién cuu.

Hinh 1. Céng trinh toa nha van phong gia dinh dugc tao bdi phdn mém Sketchup va
OpenStudio stt dung trong nghién ctiu nay

Mat khéc, d€ xem xét anh hudng cla diéu kién khi hau tai cac
vung mién khac nhau clia nudc ta d6i vai cac két qua mo phong tiéu
thu nang lugng, nhém nghién ctu thuc hién moé phong tiéu thu
nang lugng cho céng trinh toa nha van phong dugc gia dinh xay
dung tai 03 thanh phd dai dién cho 03 vung khi hau dac trung cua
Viét Nam bao gom c6 TP Ha Noi (thudc vung khi hau Déng bang Bac
Bo), TP Ba Néng (thudc vung khi hau Nam Trung B&), TP.HCM (thudc
vung khi hau Déng Nam B6). Theo d6, cac théng s6 diéu kién khi
hau cta TP Ha Néi, TP Pa Nang, TP.HCM dugc thu thap va st dung
lam d liéu dau vao cho qua trinh mé phéng tiéu thu nang lugng
cho céng trinh tda nha van phong.

2.2, Phuong phap mé phéong miic tiéu thu nang luong ctia
toa nha van phong

Phuong phap mé phdng miuc dé tiéu thu ndng lugng ctia cong
trinh tda nha van phong dugc thuc hién bgi phan mém EnergyPlus
(https://energyplus.net). Day la mét phan mém dugc st dung rat
phd bién trong nhiéu nghién ctu dé thuc hién mé phoéng, phan tich
muc do tiéu thu nang lugng trong cac cong trinh [8,9, 10, 11, 12, 13,
14] véi muc dich dé xuat cac giai phap ap dung cho cac céng trinh
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ti€t kiém nang luong hay cong trinh xanh [15, 16]. EnergyPlus la
phan mém ma nguén mé dugc viét béi ngdn ngt 1ap trinh C++ do
B6 Nang lugng Hoa Ky phat trién chay trén nén tadng hé diéu hanh
Windows (https://github.com/NREL/EnergyPlus). Phan mém thuc
hién cac thuat todn va cadc cdng cu mo phdng muc doé tiéu thu nang
lugng cu thé cling véi hé trg nhiéu dinh dang dit liéu dau vao va két
qua dau ra khac nhau, cho phép ngudi st dung dé dang ti€p can va
van hanh trong nhiéu theo cac diéu kién gia dinh dén thuc té.

Dé c6 thé thic day viéc st dung rong rai phan mém mé phéng
muc dé tiéu thu nang lugng, cac nha phat trién phan mém
EnergyPlus da phét trién thém phan mém OpenStudio dugc viét béi
nhi€éu ngén ng lap trinh da dang nhu Python, C# va Ruby
(https://github.com/NREL/OpenStudio). Day la phan mém ddng vai
trd trung gian cho phép ngudi st dung cé thé két néi véi phan mém
thiét k& kién tric Sketchup va EnergyPlus. Cac tinh nang néi bat ctia
phan mém OpenStudio c6 thé ké dén nhu (a) cung cap APl cho phép
két ndi, truy xuat di liéu va hiéu chinh mé hinh dé dang; (b) cung
cap hé théng thu vién da dang va két néi chia sé gilta ngudi dung;
(c) hé trg nhiéu dinh dang ban vé thiét k&, trong d6 c6 Sketchup.

Vi nhiéu tinh nang ho trg thuan tién cho ngudi strdung da trinh
bay & trén day, nhém nghién clu tién hanh thiét ké gia dinh khong
gian cho céng trinh tda nha van phong (hinh 1) bang phan mém
thiét ké kién trac 3D Sketchup (https://www.sketchup.com). Cac
théng s6 co ban cla cong trinh bao gébm hé théng tudng kinh, hé
théng tudng bao che cung véi khong gian kién tric va vung nhiét
dugc thiét 1ap cho qué trinh mé phéng tiéu thu nang lugng. Véi cac
tinh ndng uu viét nay, nhém nghién ctiu c6 thé ti€n hanh mé phéng,
phan tich va danh gid muc d6 tiéu thu nang lugng clia céng trinh

tda nha van phong dudi cac kich ban khac nhau. Can cu vao két qua
mo phong, nhdm nghién ctu sé xem xét va dé xuat cac giadi phap
tiét kiém nang lugng d6i vé6i cac hé théng chiéu sang, diéu hoa
khong khi va thong gié trong cdng trinh tda nha van phong.

2.3. Cac kich ban mé phong nang lugng toa nha

Trong nghién ctiu nay, cac kich bdn mo6 phdng tiéu thu ndng
lugng d6i vai cong trinh toa nha van phong giad dinh bao goém (a)
kich ban ca s& va (b) kich ban tiét kiém nang luong. BSi vdi kich ban
€O s8, cac gidi phap thiét k& ban dau cta hé théng chiéu sang, hé
théng diéu hoa khéng khi va hé théng théng gié ctia cong trinh tda
nha van phong giad dinh dugc xem xét nhu sau: (i) hé théng chiéu
sang st dung dén huynh quang truyén théng; (i) hé théng diéu hoa
khoéng khi VRF ¢é chi s6 hiéu qua may lanh (COP) gia thiét la 3,8; (iii)
khoéng s dung hé théng théng gié thu héi nang lugng (ERV). Déi
vGi KBTKNL, cac gidi phap thiét ké sit dung nang luong hiéu qua
trong cong trinh tda nha van phong dugc xem xét bao gom: (i) thay
thé& dén huynh quang truyén théng bang dén LED tiét kiém dién cho
hé théng chiéu sang; (i) hé théng diéu hoa khong khi VRF ¢o chi s6
COP gia thiét 1a 5,0; (iii) c6 st dung hé théng thong gio thu héi nang
lugng (Bang 1). Cac truong hop dugc xem xét trong cac kich ban moé
phdng ning lugng dugc thé hién & Bang 2. Cudng do6 st dung nang
lugng (EUI, kWh/m?) clia toa nha vén phong gia dinh tuong Ung véi
céc kich ban sé dugc mé phéng, phan tich dé danh gia hiéu qua va
tiém nang ap dung cla cac giai phap tiét kiém nang lugng ddi véi
cac hé théng chiéu sang, hé théng diéu hoa khong khi va hé théng
théng gid clia cong trinh toa nha van phong dugc gia dinh xay dung
tai TP Ha Noi, TP Da Nang, TP.HCM.

Bang 1. Giadi phap ddi véi cac hé thédng chiéu séng, diéu hoa khéng khi, thédng gid cla tda nha van phong dugc xem xét trong cac kich

ban mo phdng nang lugng

(KBCS)

Kich ban co s&

Kich ban tiét kiém nidng lugng
(KBTKNL)

Hé théng chiéu sang

Dén huynh quang cong suét 40W

Dén LED tiét kiém nang lugng céng suat 20W

Hé théng diéu hoa khéng khi VRF 6 chi s6 COP = 3,8

VRF c6 chi s6 COP=5,0

Hé théng théng gi6

Khéng ap dung hé thong ERV

C6 ap dung hé théng ERV

Bang 2. Cac trudng hop dugc xem xét trong cac kich ban mé phong nang lugng

Hé théng chiéu sang Hé théng diéu hoa khéng khi Hé théng théng
Cac kich bAn mé phong nang lugng ben h“‘(“h . Pen I:ED tiet VRF ¢6 chi sé VRF ¢6 chi sé 910 thu héi
quang cong kiém nang luong COP=38 COP=5.0 nang luong
suat 40W cdng suat 20W ! ! (ERV)
KBCS v X v X X
KB1 X v v X X
KB2 v X v X v
KB3 v X X v X
KBTKNL KB4 X vz vz X vz
KBS X v X v X
KB6 X v X v v

Ghi cht: v - Ap dung; X - Khéng ap dung.

3. KET QUA VA THAO LUAN

Két qua mé phong cuong do st dung nang lugng (EUI) cda toa
nha van phong dugc gia dinh xdy dung & TP Ha Noi, TP Ba Nang,
TP.HCM d8i véi cac kich ban (KBCS va KBTKNL: KB1-6) dugc thé hién
& Hinh 2. D6i véi KBCS, gia tri EUI ca tda nha van phong dugc gia
dinh xay dung & 03 thanh phd dao dong trong khoang tur 151,49
dén 166,19 (kWh/m2). Nhin chung, EUI cGia tda nha van phong dugc
gia dinh xay dung & TP.HCM c6 gia tri I6n nhat, ti€p dén la TP Da
N@ng va TP Ha Néi trong tat ca cac kich ban mé phdng nang luong.
Diéu nay c6 thé lién quan nhiéu dén dac diém khi hau cla cac dia

phuong va khoang thai gian st dung diéu hoa khéng khitrong nam.
Trong s6 03 dia phuong, TP.HCM c6 d3c diém khi hau véi hai mua
ré rét: mua mua va mua kho, véi nhiét dd cao va nhiét dé én dinh
trong nam. Do dé khoang thoi gian st dung diéu hoa khong khi
trong mét nam la dai hon va dan téi muc tiéu thu nang lugng clia
toa nha lén hon so vai TP Da Nang va TP Ha Noi.

Trong kich ban KB1, khi xem xét ap dung giai phap thay thé hé
thong chiéu sang st dung dén huynh quang théng thudng bang hé
thong chiéu sang st dung dén LED tiét kiém nang lugng thi muc tiét
kiém nang lugng clia tda nha van phong so vai KBCS lan luot la
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17,88%, 18,31% va 17,66% tucng Ung vdi dia diém xay dung la TP
Ha Noi, TP Da Nadng va TP.HCM. Déi véi kich ban KB2, khi xem xét ap
dung hé théng ERV thi muc tiét kiém nang lugng clia tda nha van
phong dugc gia dinh xay dung tai TP Ha Noi, TP Da Ndng va TP.HCM
lan luot 1a 2,18%, 2,11% va 2,53% so véi KBCS (Hinh 2).

Khi xem xét kich ban KB3, trudng hgp thay thé hé théng diéu
hoa khéng khi VRF c6 chi s6 COP = 3,8 bang hé théng diéu hoa
khong khi VRF ¢6 hiéu suat nang lugng cao hon (chi s6 COP = 5,0)
thi muc tiét kiém nang lugng clia tda nha van phong so véi KBCS lan
lugt 13 7,65%, 9,12% va 10,21% tuong Uing vdi dia diém xay dung la
TP Ha Noi, TP Da Nang va TP.HCM (Hinh 2).

Hinh 2. K&t qua md phdng cung d st dung nang lugng ctia toa nha van phong dugc
gia dinh xdy dung tai 03 thanh phd ddi véi cac kich ban khac nhau

Nhu vay, két qua mé phong nang lugng déi véi cac kich ban KB1,
KB2, KB3 cho thay d6i vdi tda nha van phong gia dinh trong nghién
clru nay, viéc ap dung giai phap st dung hé théng chiéu sang tiét
kiém nang lugng bang dén LED dem lai muc tiét kiém nang lugng
cao nhat d&i vai ca ba dia diém xay dung la TP Ha Noi, TP Da N&ng
va TP.HCM so vai trudng hgp ap dung riéng déi vai hai giai phap
con lai (hé thong théng giod thu héi nang lugng hodc hé thong diéu
hoa khéng khi VRF ¢é hiéu sudt nang lugng cao) dugc xem xét trong
nghién ctu nay.

Khi xem xét két hgp déng thai moét s6 gidi phap tiét kiém nang
lugng d6i véi toa nha van phong gia dinh trong nghién ctu nay, két
qua moé phong nang lugng cho thay viéc ap dung dong thai hé
théng chiéu sang tiét kiém nang lugng bang dén LED va hé théng
thong gio thu héi nang luong (ERV) trong kich ban KB4 thi dem lai
muc tiét kiém nang lugng trén dudi 20% so véi KBCS & tat ca cac dia
diém xay dung. Tuy nhién, muc tiét kiém nang lugng cla tda nha
van phong sé tang lén tuong doi trong kich ban KB5 khi 4p dung
déng thai hé théng chiéu sang tiét kiém nang lugng bang dén LED
va hé thong diéu hoa khéng khi VRF ¢6 hiéu suat ndng lugng cao
(chi s6 COP = 5,0), v6i muic tiét kiém ndng lugng lan lugt la 24,77%,
26,53% va 26,93% tuang Uing vdi ba dia diém xay dung la TP Ha Néi,
TP Da Nang va TP.HCM. Cudi cung, khi ap dung déng thai tat ca cac
giai phap tiét kiém nang lugng bao gom hé théng chiéu sang tiét
kiém nang lugng bang deén LED, hé thong diéu hoa khéng khi VRF
¢6 hiéu suat nang lugng cao (chi s6 COP = 5,0) va hé théng théng
gio thu héi nang lugng (ERV) trong kich ban KB6 sé dem lai muc tiét
kiém nang lugng |6n nhat, véi muc tiét kiém nang lugng so véi KBCS
1an luot 13 26,41%, 27,98%, va 28,70% tucng Ung véi ba dia diém xay
dung la TP Ha Néi, TP Ba Nang va TP.HCM (Hinh 2).

Hinh 3 thé hién két qua danh gia muc tiét kiém nang lugng hang
thang d6i véi hé théng théng gid, diéu hoa khéng khi cta tda nha
van phong trong kich ban KB6 so véi KBCS. C6 thé nhan thay muc
tiét kiém nang lugng déi vai hé thong théng gio, diéu hoa khéng
khi cia toa nha van phong dugc gia dinh xay dung tai TP Ha Néi I6n
nhat trong cac thang dau nam (thang 1-4) va cudi nam (thang 11-
12). Ngugc lai, toa nha van phong dugc gia dinh xay dung tai
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TP.HCM cé muic tiét kiém nang lugng déi vai hé thong théng gio,
diéu hoa khéng khi nhé nhét trong céc thang dau nam (théang 1-4)
va cudi nam (thang 10-12). Xu hudng dién bién muic tiét kiém nang
lugng hang thang d6i véi hé théng thong gio, diéu hoa khong khi
cla toa nha van phong gia dinh xay dung tai TP Da Nang kha tuong
déng vdi tai TP Ha Noi. D6i vai TP Ha Noi, muc tiét kiem nang lugng
cao nhat (trén 40%) la vao thang 1 va thang 12. Ty I& nay gidam dan
vao cac thang gitta ndm va dat muc thap nhat vao khoang thang 6
va thadng 7. Xu hudng bién déi nay lién quan dén su thay d6i vé nhu
cau stir dung nang lugng cho lam mat theo mua va theo céc thang
trong nam & TP Ha Noi (cac thang 6 va 7 la cac thang cao diém vé
nhu cau s dién cho cac hé théng diéu hoa khéng khi). Khi xem xét
trudng hgp ctia TP.HCM, két qua cho thdy muc tiét kiém nang lugng
hang thang déi vai hé théng thong gid, diéu hoa khong khi ¢ sy
bién dong gilta cac thang trong nam nho hon so véi trudng hop cta
TP Ha Noi va TP Ba Nang.

Hinh 3. Miic tiét kiém nang lugng hang thang ddi véi hé thdng thong gid, diéu hoa
khang khi cta toa nha vén phong trong KB6 so vdi KBCS

Dé danh gia vé méi lién hé gidra yéu t6 diéu kién khi hau va nhu
cau strdung nang luong cho lam mét theo cac thang trong nam, cac
gia tri trung binh thang clia cac théng sé nhiét d6 khong khi ngoai
troi, cong suat tiéu thu dién ctia hé théng théng gid, diéu hoa khéng
khi theo cac kich ban KBCS va KB6 d6i véi toa nha van phong gia
dinh dugc xay dung tai 03 thanh phé dugc thé hién & Hinh 4. Két
qué cho thay cé su tuong déng vé xu hudng bién déi theo thang
cUa cac théng so6 nhiét d6 khong khi ngoai trdi, cong suat tiéu thu
dién cla hé théng théng gid, diéu hoa khong khi trong ca hai kich
ban KBCS va KB6 tai tat ca cac thanh ph6. Béi vai TP Ha Noi va TP Pa
Nang, nhiét dé khéng khi ngoai trai trung binh thang cé gia tri cao
trong cac thang 5-9, tuong Uing véi cac gia tri I6n nhat ctia céng suat
tiéu thu dién cta hé théng thong gié, diéu hoa khong khi trong cac
thang nay. Trong truong hgp ctdia TP.HCM, trong cac thang 3-6, nhiét
dd khong khi ngoai trai trung binh thang cé gia tri cao hon cac
thang con lai va céng suat tiéu thu dién cta hé théng thong gid,
diéu hoa khong khi trong cac thang nay cling 16n hon. Nhin chung,
muic dé dao déng clia cdng suat tiéu thu dién cla hé thong thong
gio, diéu hoa khéng khi theo cac thang trong nam tai TP.HCM la nhé
haon so véi cac trudng hgp tuong ting tai TP Ha Noi va TP Da Nang,
do su dao dong cua gia tri nhiét d6 khéng khi ngoai trai trung binh
thang tai TP.HCM la khéng qué I6n nhu tai TP Ha Noi va TP Da Néng.

Khi so sanh gi(ta hai kich ban KBCS va KB6, két qua cho thay cong
suat tiéu thu dién cda hé thong thong gid, diéu hoa khong khitrong
kich ban KB6 thap han dang ké so vdi trong kich ban KBCS, dac biét
la cac thang c6 nhiét do khéng khi ngoai troi cao (thang 5-9) 6 TP
Ha Noi, TP Da Nang va trong hau hét cac thang & TP.HCM. Két qua
nay cho thdy tiém nang tié€t kiém nang luong trong céac thang c6
nhiét dé khong khi ngoai troi cao tai cac thanh phé khi dp dung
déng thoi cac giai phap hé théng diéu hoa khéng khi VRF c6 hiéu
sudt nang lugng cao (chi s6 COP = 5,0) va hé théng thong gié thu
héi nang lugng (ERV).
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Hinh 4. Su bién d6i theo thang clia cic thong s& nhiét d6 khdng khi ngoai trdi, cong sudt
tiéu thu dién cla hé thdng thdng gi6, diéu hoa khdng khi theo cac kich ban KBCS va KB6

4. KET LUAN

Nghién ctu nay da thuc hién mo phong, phan tich va danh gia
cuong do st dung nang lugng clia mot cong trinh toa nha van
phong dugc gia dinh xay dung & 03 thanh phé dién hinh thudc cac
vung khi hau khac nhau cda Viét Nam: TP Ha Noi (thudc vung khi
hau Boéng bang Bac B6), TP Ba Nang (thudc vung khi hdu Nam Trung
B6), TP.HCM (thudc vung khi hau BDong Nam B9) theo cac kich ban
(kich ban co s& va kich ban tiét kiém nang luong) véi viéc xem xét
ap dung mot s6 giai phap tiét kiém nang lugng doi véi cac hé théng
chiéu sang, diéu hoa khéng khi va thong gid. Két qua nghién ciu
cho thdy viéc 4p dung gidi phap hé théng chiéu sang tiét kiém nang
lugng bang dén LED thay cho hé théng chiéu sang si dung dén
huynh quang truyén théng c6 thé dem lai muic tiét kiem nang lugng
tuong d6i 16n so vai trudng hop ap dung riéng giai phap hé thong
thoéng gio6 thu hoi nang lugng (ERV) hodc hé théng diéu hoa khéng
khi VRF c6 hiéu suat nang luogng cao (COP = 5,0) d6i véi toa nha van
phong dugc gia dinh xay dung tai TP Ha Noi, TP Da Nang va TP.HCM
trong nghién ctu nay. Nghién ctiu cling cho thdy muc tiéu thu va
tiét kiém nang lugng clia cac hé théng théng gid, diéu hoa khéng
khi ctia tda nha van phong gia dinh cé maéi lién quan chat ché véi su
bién d6i ctia nhiét d6 khong khi ngoai trai theo cac thang trong nam
tai 03 thanh phé. Dac biét, viéc ap dung déng thdi cac giai phap hé

théng diéu hoa khong khi VRF ¢6 hiéu suat nang lugng cao va hé
théng théng gié thu hoéi ndng lugng co tiém nang tiét kiém nang
lugng tuong doi t6t trong cac thang cé nhiét d6 khéng khi ngoai
trdi cao tai cac thanh phd. Cac két qua cla nghién cliu nay c6 thé
gdp phan cung cap thém céc co sé khoa hoc, tham khéo cho cac
nghién ctu co lién quan cliing nhu hé trg viéc thuc hién cac giai
phap d8i véi cac hé théng ky thuat clia tda nha nham thac day viéc
st dung nang lugng tiét kiém va hiéu qua cho cac cong trinh toa
nha van phong nai riéng va cac loai hinh toa nha khac néi chung &
Viét Nam.
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