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Tém tdt: Tai Vit Nam, nganh xdy dung chiéin ty 1¢ dang ké trong tong lwong phat thai CO2, do dé
viéc xdy dwng cong trinh theo hwéng muc tiéu tiéu thu ning lwong thip la gidi phdp quan trong dé
dat muc tiéu COP26 dén nam 2050. Nhitng gidi phdp thiét ké'cé tinh dén t6i wu ning lwong vin hanh
toa nha sé la hieéng di tat yéu giip giam ding ké'chi phi vin hanh va ting cwong tinh bén vitng cho
mdi triwong. Trong nghién civu nay, chiing t6i da gidi quyét van dé chuyén doi mo hinh thong tin cong
trinh (BIM) sang mé hinh ning liwong (BEM), dé’ phén tich va lwea chon cdc phwong dn nham muc tiéu
st dung nang livong hiéu qua.

Cu thé, nghién civu tdp trung viao mo phong ning lugng ciia mot toa nha tru sé vin phong trong giai
doan thiét ké'ban diu. MJt loat cdc md hinh dwgc xdy dwng trén nén ting thay doi cdc yéu t6'lién quan
dén ciu tao vit liéu bao che nhw tudong xdy va vich kinh mdt dirng, Ao mé ciia civa s6"va cdc yéu to’
khdc. Chi s6 cuwong dg nang lwong (EUI) va mikc dg phdt thai CO2 la co sé dung dé danh gid hidu quad
tiéu thu ning luong clia cong trinh. Két qud nghién cieu chi ra ring mo hinh toi wu héa tich hop cho
Qid tri EUI giam 12,1% so voi mo hinh thiét ké'ban ddu, trong do yéu to' dong gop tich cwc nhit la thay
doi vt liéu kinh c6 thé ginip gidng 11,21% so véi md hinh goc. Viéc dp dung mé hinh dwoc dé xudt dé’
md phong mot cong trinh thuwe té'la rit quan trong trong viée danh gid mirc siw dung ning lwong trong
mot toa nha hién cé, tir do dé xudt cdi tao cong trinh theo hwong tiét kiém nang liong hon.

Tir khoa: Cong trinh tiéu thy nang lirong thip, mo hinh héa thong tin cong trinh (BIM), mo hinh mo
phong ning lwong (BEM), cong trinh xanh, “Net Zero”.

‘ Research on The Application of Building Information Modeling (BIM) and Building Energy Modeling
(BEM) towards The Goal of Low-Energy Buildings

Abstract: In Vietnam, the construction sector accounts for a significant proportion of total CO2 emissions. Therefore,
constructing buildings with low energy consumption targets is a crucial solution for achieving COP26 goals by 2050. Design
solutions that prioritize the optimization of building operational energy are an inevitable direction, significantly reducing
operational costs and enhancing environmental sustainability. This study addresses the conversion of Building Information
Modeling (BIM) to Building Energy Modeling (BEM) for analyzing and selecting options aimed at efficient energy use.
Specifically, our research focuses on simulating the energy performance of an office headquarters building during its
preliminary design stage. A series of models were developed by varying factors related to envelope material composition,
such as masonry walls, facade glazing, window openings, and other elements. The Energy Use Intensity (EUI) index and
CO2 emission levels served as the basis for evaluating the building's energy consumption efficiency. The research results
indicate that the integrated optimization model yields an EUI value 12.1% lower than the initial design model. Among the
contributing factors, modifying the glazing material was the most impactful, achieving an 11.21% reduction compared to the
base model. The application of the proposed model to simulate an actual building is crucial for assessing the energy usage
of existing structures, thereby proposing effective building retrofits for enhanced energy savings.

Keywords: Low-energy consumption building, Building information modeling (BIM), Energy simulation models (BEM), Green
buildings, "Net Zero".
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1. Pat van de

Cac cong trinh tiéu thu nang luong
thap thé hién nhiing tac dong tich cuc
dang ké trong viéc giam thiéu tdc dong
moi truong thong qua nhiéu co ché
khac nhau, tir khau thiét ké, xay dung
cho dén van hanh. Nganh cong nghiép
xay dung chiém gan 40% mtc tiéu thu
nang luong toan cau va khoang 30%
lwong khi thai nha kinh, khién cho
hiéu qua nang luong ctia cong trinh
trd nén quan trong déi véi tinh bén
vitng ctia mai treong [1] [2]. Béng cach
giam thiéu nhu cau nang lwgng ngay
ttr dau thong qua cac giai phap thiét ké
thu dong thong minh nhu dinh huéng
cOng trinh, cach nhiét t6i wu, hé thong
ctra s0 1ay sang va théng gié tu nhién,
cac cong trinh nay khong chi giam

ap luc 1én cac ngudn tai nguyén thién
nhién ma con han ché tryc ti€p luong
khi thai carbon.

O Viét Nam, khi nhic dén nhing
nguon phat thai khi CO,, khong thé
khong nhac dén vai tro dang ké ctia
nganh xay dung. Trwedc thiee trang nay,
xu hwdéng xay dung cac cong trinh dat
mtic phat thai rong bang “0” dang tro
thanh mét hudéng di khong chi can

thiét, ma thuc su 1a chia khéa then chot.

Day chinh la 1oi giai cho bai toan dua
Viét Nam dat duwoc muc tiéu trung hoa
carbon vao nam 2050 nhw da cam két
tai Hoi nghi COP26 [3].

Nghi dinh 06/2022/ND-CP da dat ra
mot muc tiéu rat ro rang va day thach
thtec: toan nganh xay dung phai cat
giam it nhat 74,3 triéu tdn CO2 twong
dwong treede khi budce vao thap ky maoi
ndm 2030 [4]. Con s& nay khong don
thuan la mot chi tiéu trén gidy to, ma
nd giéng nhu mdt hoi chudng canh
tinh. Ttr khau lya chon vat liéu than
thién, ap dung cac giai phép thiét ké
thong minh tiét kiém nang lwong, dén
viéc van hanh cong trinh mot cach hiéu
qua, tat ca déu phai duoc tinh toan ky
Iwdng. Tiéu thu nang luong trong cac
cong trinh dan dung va cong nghiép
chiém ti trong 16n trong tdng tiéu thu
nang luong qudc gia [5]. Nhiing giai

phép thiét k& co tinh dén t6i uu nang
lwong van hanh toa nha sé la huwdéng

di tat yéu giup giam dang ké chi phi
van hanh va tdng cuong tinh bén viing
cho méi treong. Nhitng cong trinh

nay c¢6 thé dap tmg nhu cau tién nghi
ctia nguoi stt dung trong khi van giam
déng k& mc tiéu thu ndng luong va tai
nguyén thién nhién so véi cac thiét k&
thong thuong [6].

Mo hinh thong tin cong trinh (BIM):
Viéc iing dung BIM trong quan ly xay
dung la mot xu hudng tat yéu ctia
nganh xay dung hién nay. Cac cong cu
BIM cho phép tao ra cac mo hinh cong
trinh a0 chinh xéc, hd tro cho viéc lap
ké hoach, thiét k&, thi cong va van hanh
o soO vat chat, dong thoi giup cac bén
lién quan hinh dung truede cac van dé
tiém an trong moi truong mod phong
[7][8]. Cong nghé nay mang lai nhiing
loi ich dang k&, bao gom cai thién chat
lwong thiét ké, giam chi phi va sai sot
trong xay dung, rit ngan thoi gian ban
giao du an, nang cao hiéu qua nang
luong va kha néng chia sé thong tin tot
hon [9][10][11][12] .

Cac cong cu M6 hinh héa Thong tin
Cong trinh (BIM) ngay cang duwoc cong
nhén vé tiém nang trong md phong va
phan tich nang Irong toan dién cho cac
toa nha trong sudt vong doi ctia ching
tai Viét Nam. Nghién cttu cho thay hiéu
qua cta BIM khac nhau dwa trén quy
md du 4n, kinh nghiém ctia nha thiét
ké va muc dich ting dung, véi cac cdng
cu nhw Autodesk Revit va Navisworks
thueong dwoc stt dung cho cac dy an
quy mo nho va vira [13] .Cam két ctia
Chinh pht duoc thé hién rd thong qua
cac quyét dinh phap ly 2500/QD-TTg
va 250/QD-TTg, bat budc 4p dung BIM
cho moi du &n triedc ndm 2026, bat
chip nhing han ché trong trién khai
hién tai [14] [15][16][17]. Day chinh la
co s& d€ cho thdy co hdi réng md cho
viéc stt dung Mo hinh thong tin cong
trinh (BIM) nhu mot don bay nham tao
ddng luc cho cac nha thiét k& thuc hién
viéc tinh toan hiéu qua nang lwong cho
cong trinh xay dung.

Nhiéu huéng nghién ctru tiém nang lién
quan dén BIM da duoc cac nha khoa hoc
trén thé gidi dé xudt, dac biét 1a hudéng
chuyén déi ttr BIM sang mo hinh nang
lugng cong trinh (BEM) nham giai quyét
cac bai toan mo6 phong nang luong cho
cac cong trinh thuc tién.

Tuy nhién, cac nghién ctru vé BIM va
md hinh ndng lwong cong trinh trén
thé gi¢i cling nhu tai Viét Nam van con
nhiing han ché. Nghién cttu chi ra rang
viéc trao d6i thong tin gitta phan mém
tao lap BIM va cac cong cu mo phong
nang luong thuong dan dén viec
truyén tai d liéu khéng day du hoac
khong chinh xac [18][19]. Cac cong cu
mo phong nédng luong ciing rat phic
tap, doi hoi nguoi st dung phai c6 kién
thitc ldp trinh nang cao va chuyén moén
sau d€ van hanh hiéu qua. Do d6, can
¢6 nhiing phan tich chuyén sau hon vé
BIM va mo6 hinh nang Itong cong trinh
ngay tit giai doan thiét ké ban dau.

Mo hinh nang luong cong trinh
(BEM):

Mo hinh héa nang lwong (Energy
modeling) dai dién cho mot linh vuc
tng dung quan trong, khi qua trinh d6
thi hoa nhanh chéng cua Viét Nam lam
gia tdng ap luc vé tiéu thu nang luong
trong xay dung [5]. Hién nay, hau hét
cac dy an xay dung déu ¢ xu huéng
mod phéng va danh gia mikc tiéu thu
nang luong treedc khi thi cong nham
hudng téi cong trinh tiét kiém nang
lwong, dac biét la cac toa nha cao tang.
Viéc mo6 phong nang luong ngay tit cc
giai doan thiét ké ban dau co tac dong
dang k& dén hiéu suat van hanh va chi
phi ctia cong trinh. C4dc mod hinh t8i wu
héa 6 giai doan dau tich hop mé phong
nang luong tham s6 véi cac ky thuat
tri tué nhéan tao da cho thdy tiém nang
giam t6i 25% mukc tiéu thu nang luong
trong khi van duy tri duoc sy thoai mai
vé nhiét [20].

Mo hinh nang luong cong trinh (BEM)
duwoc md phong dua trén cac yéu td
d4u vao tir m6 hinh théng tin cong
trinh (BIM), cung véi diéu kién thoi
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tiét, vi tri xay dung, tinh chat nhiét
vat ly cua vat liéu va hé théng HVAC
nham cung cap cac gid tri danh gia
nang lwong. Mot mé hinh BEM két
hop cac yéu t6 dau vao tir BIM véi di
liéu thoi tiét dia phwong va st dung
cac phuwong trinh vat ly d€ tinh toan
tai nhiét, phan tng ctia hé thong nang
Irong véi cac tai d9, cling nhw cac

chi s6 tiéu thu nang luong, chi so tién
nghi cho ngwoi st dung va chi phi
nang luong.

Hién nay, nganh xay dung da ching
kién su phat trién ctia nhiéu cong cu
M6 hinh héa Néng luong Cong trinh
(BEM) c6 kha nang tich hop va nhan
d@ liéu dau vao truc tiép tt M6 hinh
Thong tin Cong trinh (BIM), tao thanh
mot quy trinh lam viéc lién tuc nham
thiec hién cac phan tich va mo phong
ndng lwgng toan dién [21][22]. Muc tiéu
cudi cling ctia viée tich hop nay 1a hd
tro thiét ké va van hanh cac cong trinh
dat hiéu qua ning luwong t6i uu, giam
thiéu tadc déng moi truong va tiét kiém
chi phi van hanh trong sudt vong doi
cta toa nha.

Tuy nhién, mdi cong cu BEM hién c6 trén
thi treong, tir cac nén tang thuong mai
nhw [ES-VE, DesignBuilder, dén cac cong
cu ma nguén mo nhu OpenStudio, déu
ton tai nhitg wu diém va han ché riéng
biét. Sw khac biét nay thé hién qua nhiéu
khia canh, bao gom kha néng twong
thich vdi cac dinh dang tép BIM (nhu
IFC, gbXML), d6 chinh xac ctia cac thuét
toan mo phong, giao dién nguoi dung,
thu vién vat liéu va thanh phéan xay
dung, cing nhu kha ndng mo phdng cac
hé théng ky thuat phtic tap.

Do d¢, viéc Iwra chon cong cu BEM phu
hop khong thé ap dung mot cach may
méc ma can duge can nhic ky ludng
dua trén ting giai doan cu thé ctia du
an xay dung va nhu cau, chuyén mén
cua tirng nhom thiét k&. Trong giai
doan thiét ké'y twong va so bo, cac
cong cu co tdc do xtr ly nhanh, giao
dién don gian va kha nang danh gia
nhanh nhiéu phwrong an la Iya chon
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to1 wu. Nguoc lai, & giai doan thiét ké
ky thuat thi cdng chi tiét, nhiing cong
cu c6 kha nang mo phéng chinh xac
cao, tich hop siu véi cac tiéu chudn ky
thudt va cho phép diéu chinh cac thong
s0 chi tiét sé phét huy hiéu qua vuot
troi. Su Iira chon nay cting phu thudc
16n vao ddi twong str dung: mot kién
tric sw quan tdm dén hinh khoi va vat
liéu c6 thé wa chudng mot cong cu truee
quan hon, trong khi mot ky st nang
luong lai cin mét nén tang manh vé
phan tich k¥ thuat.

Nhu vy, tinh linh hoat va su hiéu biét
sau sac vé dac diém cua ting cong cu
BEM la chia khda d€ khai thac hiéu qua
ludng di liéu tir BIM, dam bao réng két
qua mod phong nang luong khong chi
chinh xac ma con thuwec sw hitu ich trong
viéc dua ra cac quyét dinh thiét ké toi
wu, gop phan hién thuc hda cdc muc
tiéu vé hiéu sudt nang luwong va bén
viing cho cong trinh.

Mac du da ¢ mot sd nghién ctu trude
day vé mo hinh BIM-BEM cho md
phong néng liong, nhung van chua c6
su quan tam day du dén thiét ké bé mat
cong trinh, bao gom cach bo tri clra s6 va
tuong chan néng véi viéc tich hop cac
vat liéu méi phu hop véi diéu kién dia
phuong. Thiéu sot nay ddc biét ro rét &
Thanh ph6 Ha N&i, Viét Nam — dai dién
cho céc do thi nhiét doi c6 luong biic

xa mit troi cao va nhiét do khic nghiét
quanh nam. Khoang tréng nay trong tai
liéu nghién cttu la ddng luc cho nghién
ctru hién tai, nhim dé xuat mot mo hinh
mo phong tich hop cac chién luoc t6i uu
héa nang luong va cac giai phap thiét ké
thong minh cho bé mét cong trinh va hé
thong chan ning.

Cu thé, nghién ctru nay hudéng dén viéc
phat trién mot mo6 hinh md phong tich
hop cac dé xudt tdi wu hoa cho thiét

k& cong trinh thoéng qua viéc st dung
cac vat liéu méi va phuwong an thiét ké
phu hop véi diéu kién dia phwong, déc
biét la trong cac khu virc c6 khi hau
nang néng nhu Ha Noi, Viét Nam. Mo
hinh nay c6 thé cai thién hiéu qua nang

lwong va giam chi phi bang cach lya
chon cac phwong an mét ding tdi wu.
Nghién cttu s€ phan tich hiéu qua cua
cac lira chon nay va dé xudt huéng dan
thiét k& cho cac du an xay dung trong
twong lai. Két qua cua nghién ctru sé
hitu ich d6i véi cac kién truc sw, ky sw
va chu dau tw quan tdm dén viéc t8i wu
hoa str dung nang luong va tiét kiém
chi phi trong cac khu viee ¢é khi hau
nang noéng.

2. Dit liéu va phwong phap nghién ctitu
2.1. Dit ligu vé cong trinh mé phong
Déi twgng nghién ctru 1a cong trinh tru
s& Vién Thiét ké'/ Tong cuc Hau can-
Ky thudt, mot toa nha van phong dwoc
dwa vao st dung ttt nam 2011 (Hinh
2.1). Vi tri ctia cong trinh nam tai s6 21
Lé Van Lwong, Phwong Nhan Chinh,
Thanh phd Ha Noi. Do tinh chat dac
tht1 la mot cong trinh tru s¢ van phong
ctia mot co quan nam tai mot 6 dat
kha khiém ton va la cdng trinh cai tao
stra chita nén khi tién hanh mé phong
ching t6i khéng xét dén hudng ciing
nhu khong thay do6i quy mo, cong nang
cta cong trinh.

*Dién tich xay dupng: 517 m2

*Tdng dién tich san: 6.635 m2

S8 tang cao: 13 tang (02 ham, 12 tang
ndi, 01 tum).

*Loai hinh: Toa nha van phong

Hinh 1. Tru s& Vién thiét ké/Téng cuc
Héu can- ky thudt — S6 21 Lé Vidn Luong-
Thanh Xudn- Ha Néi



Bang 1: M6 ta cong ndng va dién tich cua tiing tang trong toa nha

STT Tang cao Cong nang Dién tich san

(m?)

01 HamB1, B2 Nha xe- Ky thudt, phong thi nghiém, 468
xuwdng in, nghi lai xe, kho...

02 Tang 1 Sanh, vdn phong — triee ban, wc, kho... 419
03 Téang?2 Vian phong, wc, phong hoi thao 417
04 Tang3 Vian phong, wc 466
05 Tang4 Phong ban giam ddc, ti€p khach, hop, we 466
06  Tang5-9 Phong cac don vi san xuét, wc 466
07 Tang10 Hoi treong, we 466
08 Tangl11 Vén phong, wc 224
09 Tang12 Nha &n, bép, wc 466
10  Tang13(Tum) Ky thuat 448

2.2. Phuwong phdp nghién ciiu

Nghién cttu nay ap dung phuong phap mé hinh héa tich hop BIM-BEM, két hop
gitta mo hinh thong tin cong trinh (BIM) va m6 hinh mo6 phong nang lwong (BEM)
nham danh gia hiéu sudt nang lwong ctia toa nha trong diéu kién khi hau thuec t&.
* Ung dung m6 hinh héa thong tin cong trinh (BIM) va phan mém Autodesk
Revit cho phép xay dung m6 hinh 3D chinh x4c vé ciu truc kién truc, vat liéu va
hé thong ky thuét ctia cong trinh, la nén tang quan trong d€ thwc hién mo6 phong
nang lwong.

* Két hop mo hinh ndng luwong (BEM) thong qua cong cu IES-VE gitp tinh toan
céac thong s6 nang lwong nhw truyén nhiét, ton that nhiét qua 16p vo bao che, diéu
kién van hanh, va hiéu qua sit dung hé théng HVAC.

* Str dung di liéu khi hau dia phuong (nhiét do, d6 &m, hudng va cuong do gid)
duoc trich xudt tlr tram khi tong gan cong trinh nham ting do chinh xac trong
mo phong, dam bao phan anh ding diéu kién thuec té.

* Phan tich vat liéu xay dung theo gid tri U, xac dinh kha nang cach nhiét va
truyén nhiét cua tirg cu kién (mai, twdng, san, ctra s0...), tir d6 danh gia hiéu
qua tiét kiém nang luong cta thiét ké.

2.2.1. Chi s6'tinh todn kij thuit trong qua trinh mo phong.

* Chi s6 cuong do sit dung nang luong (Energy Use Intensity — EUI):

* Cuong do stt dung nang lwong, nhu trinh bay trong Phwong trinh (1), [a mot chi
s6 dung dé do luwong hiéu sudt nang luwgng cua toa nha. Thong thuong, chi s6 nay
duoc tinh bang liong ning luong tiéu thu tinh theo mét vudng hodc foot vudng
dién tich san mdi nam. EUI dwoc biéu dién bf?mg don vi kWh/m?/ndm. EUI cang
thdp thi cong trinh cang hiéu qua trong st dung nang luong. EUI thuwong duoc

str dung trong cac hé thong xép hang va chuén hiéu suat ning lwgng cua cac cong
trinh khéac nhau.

Phwong trinh (1):

Wh

: k . kWh
¥, Dién ndng strdung (—-) — Y. Dién nang tai tao tai cho (
a

)
EUI = 1

Tong dién tich san sir dung (m2)

* Cdc gia tri co so phan tich nhiét cua vat liéu:

* Gia tri U (W/(m?K)) - Hé s6 truyén nhiét U (hay Hé s6 truyén nhiét tong, tiéng
Anh la Thermal Transmittance hodc U-value) la mét thong s6 ky thuat quan trong
trong vat ly xay dung, dung d€ danh gia kha nang truyén nhiét qua mét két cau

bao che ctia cong trinh (nhu tong,
mai, san, ctra s0).

* Gia tri R (m2K/W) (hay bién

trd nhiét, tiéng Anh 1a Thermal
Resistance hodc R-value) 1a mot thong
s0 ky thuat quan trong trong vat ly
xay dung, dung dé€ danh gid kha nang
can trd dong nhiét ciia méot 16p vat liéu
hoac mot két cau.

Gia tri U duoc tinh todn da trén to
hop ctia cac 16p vat liéu va dién tro bé
mat (R) theo cong thitc:

1 (2)

VE—————
R —+R,

> 5'-; + R;
Trong d6: va (m2.K/W) Ian luot la
dién trd nhiét bé mét trong va ngoai,
(m) va (W/m.K) Ian luot 1a chiéu day
va hé s6 dan nhiét cua tirng 16p vat liéu
thi i.

* SHGC - Hé s6 tong nang luong btic
xa mat troi truyén qua (tiéng Anh

1a Solar Heat Gain Coefficient - SHGC)
la ty 1é phan tram nang lwong burc xa
mat troi truyén qua mot ctra s6 (kinh
+ khung) so vdi tong nang luong biic
xa mit troi chiéu téi nd. Nhuw dwoc thé
hién trong cong thic (3):

)

SHGC + X Py
T Tt o,

Trong do6: (khong thit nguyén) la hé
sO truyén birc xa mat troi truce tiép
qua kinh, a (khong th nguyén) la hé
s6 hap phu mat troi ctia kinh, , (W/
m2.K) [an lwot 14 hé s6 truyén nhiét
d6i luu/phat xa mat trong va mat
ngoai kinh.

2.2.2. So db tién hanh mé phong dé
xuét 4 budec.

Khung phuwong phap dé xuat cho mé
phong ndng lwong trong dur an xay
dung dya trén nén tang BIM va mot
s0 cong cu tich hop, dugc thuc hién
qua 4 budc chinh nhu thé hién trong
Hinh 2
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* Buwdc 1: M6 hinh 3D cuta du an xay
dung duoc khoi tao béng phén mém
Autodesk Revit. Dy an duwoc khai bao
cac tham s& chinh nhu: loai két cau
chinh, loai vat liéu, diéu kién thoi tiét
va vi tri xay dung, hé thong HVAC, loai
kinh, loai hinh cdng trinh va thoi gian
van hanh du kién.

* Buodc 2: Sau khi md6 hinh 3D da dwoc
thiét lap véi cac khéi va 16p vat liéu,
khoéng gian trong dw an duoc thiét ké
theo ding cong nang. Cong cu hd tro
sé duoc dung dé chuyén d6i mo hinh
3D thanh m6 hinh ndng lwong véi cac
bé mit phang khép kin. Cac khe ho can
duoc diéu chinh d€ tranh sai 1éch trong
cac budec mo phong tiép theo.

* Bwéc 3: Cong cu ho tro ctia IES- VE
duoc str dung d€ mo phong va phan
tich. K&t qua mo phong sé hién thj trén
giao dién IES-VE, cho phép nguoi dung
diéu chinh thiét k& dé€ thay d6i muc
tiéu thu nang Irwong. M6 hinh nang
lwong 1a mot so d6 hinh hoc phang,
chuyén do6i cac thanh phan thanh cac
bé mit kém theo hé s6 U, nhim tinh
toan tai nhiét va mitc tiéu thu nang
luong. Nguoi dung o thé t6i uu hoa
viéc st dung vat liéu thong qua mo
hinh nay. Dua trén mo hinh kién trtic
3D, nguoi dung thiét 1dp md hinh néng
lwong véi lich hoat dong ctia cong trinh
va cau hinh HVAC maéc dinh phu hgp
véi muc dich sit dung.

* Budc 4: Tir két qua ctia budc 3, mo
hinh duoc hiéu chinh va mo6 phong trong
cac diéu kién méi truong khac nhau trén
nén tang IES-VE. Qua cac kich ban mo6
phong, mdi thay d6i thiét ké sé tiong
tng voi mot chi s6 EUI (Energy Use
Intensity) cu thé, gitp kién tric sw va
quan ly dua ra Ira chon phti hop.

2.3. M6 phong ning luong cong trinh
bang IES-VE

Mo hinh nang liong dwoc tao ra tit cac
yéu thanh phan bao che céng trinh va
ngdn chia khong gian trong m6 hinh
Revit, cho két qua 1a mot mo hinh don
gian hoa gom cac bé mat khép kin. Sau
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Hinh 2: Khung mé phong 4 budc dé xudt caa nghién cuu

khi cac thong sd chinh dwogc khai bao trong phan mém mé phong néng luwgng theo

bang 2.

Bing 2. Cic thong so digc khai bdo trong phiin mém IES-VE

STT THUOC TINH

GIA TRI KHAI BAO

01 Loai cong trinh Toa nha van phong
02 Dia diém Ha Noi, Viét Nam
03  S6 tang cao 13
04 Chtic ndng cua khong gian St dung diéu hoa, khong st dung
05 SO ngudistt dung Theo phong
06 Ty lé ctra so/ tuong Theo tirng kich ban
o St dung hé thong diéu hoa VRF két hop diéu hoa
07 Hé thong HVAC R
cuc bd
Khéi van phong: 8h-17h (5 ngay/ tuan)
08 Gio lam viéc
Khéi phu trg: 2h/Tudn
09  S6ngay nghi Duea theo lich cia ndm gan nhét
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3. K&t qua nghién ctru

3.1. Khéi tao mé hinh 3D cuia Vién thiét
ké, Tong cuc hdu can kij thudt

Trén co so la dir liéu vé ho so hoan
cong va ho so cai tao ctia cong trinh
bao géom céc bo mon: Kién tric, két
cau, dién, diéu hoa théng gié. Nhom
nghién ctu tién hanh dung lai mé hinh
3D ctia cdng trinh béng phan mém
Revit Architecture. Cac nhém vat liéu
duoc khai bao thong s6 trong Revit
Architecture bao gom: Nhom vét liéu
kinh, tém vat liéu tuwong, nhém vat liéu
mai. Cac nhom vat liéu nay sé€ dwoc
s&p xé&p thanh cac t& hop, két hop véi
cac phuong én ty 1é twong kinh nham
xay dung cac kich ban m6 phéng cho
cong trinh. Mot nhdm cac thong s6 cua
vat liéu duoc chung toi khai béo trong
Revit Architecture bao gom nhom vat
liéu kinh, thong s6 cua vat liéu duoc
tham khao tai phu luc 02 thuoc QCVN
09:2017/BXD. Tém tat dwoc thé hién
trong Hinh 3.1.

Trén co s¢ dit liéu da thu thap, mo
hinh 3D hoan chinh ctia Tru s¢ Vién
Thiét ké - Téng cuc Hau can Ky thuét
duoc thiét lap trong phan mém Revit
Architecture, thé hién day du cdu truc
khong gian, hé thdng ctra s6, vat liéu
bao che va mai (Hinh 3.2).

3.2. Cdc kich ban mé phéng cho cong
trinh

Trong giai doan tiép theo, phan mém
IES-VE duoc st dung dé thuc hién cac
mo phoéng nang lrong cho cac kich
ban thiét ké khac nhau. Muc tiéu la xac
dinh chi s6 cuong d6 nang luong (EUI
-kWh/m2/ndm) va lugng phat thai CO2
(kg/m2/nam) ctia mdi kich ban duoc
dé xudt. B6i voi cong trinh Tru s6 Vién
Thiét ké - Téng cuc Hau can Ky thuét,
cac tai tiéu thu nang lwong bao gom
chiéu sang, diéu hoa khong khi va thiét
bi phu tr¢ (thang may, may bom, thiét
bi van phong...). Cac tai nay dwoc mod
phong dua trén lich van hanh thuc t&
(8h—17h, 5 ngay/tuan), dam bao phan
anh dung diéu kién hoat dong cua toa
nha. Cac yéu t& anh huong dén chi s6
ceong do nang luong EUI gom c6: Ty

VAT uEu R

GIA TR|
A (] SHGC VLT B DAY [mm)

(W) (W) | (Wimdag %) )

Kinu
SolarControlMeutral TS5 Trungtinh 5+8+5
LowENeutral T?0 Trung tinh 5+945
Kinh triing don Idp
TUROMG BASE
Son ngoal thit 2 16p nsdc mt ot tring
viratam hop 1700 kgfm3 0017241372
Gach A&t &t nung xiy vor vita ndng-1800 kg/m3 0271604938
wilra wi mANg-1800 kg/m3 DO1T241373
Son ngosl thit 2 (& nude mit kot
TUOMNG GACH KHOMG NUNG

50m ngaal that 2 lop nror mdt kit
\ira wi miang T5%
Gach khting nung khi chumg 8p ACC
[ ¥ = B00kg/m3
Wira xi millng 75%
Sam ngaai tht 2 g nudre mdt bot
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LT 680655805

Lay 45 51 545
156 43 65 54045
58 8
Bipm
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081 3.5HIB1EZ 70
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Hinh 4. Théng sé cua vt liéu ldy theo QCVN 09:2017/BXD
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Hinh 5. M6 hinh cta toa nha tru sé VTK dugc hinh thanh trong phdn mém Revit Architect

Hinh 6. M6 hinh hién trang vi tri cia toa nha so véi khu vuc xung quanh trong IES-VE
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1€ mo ctra 18y sang ctia cong trinh (WWR), loai kinh st dung (WG), loai twong st
dung (WC), loai mai str dung (RC). Bon yéu t6 nay khi c6 su thay doi sé chi phéi
dén cac chi s vé nang luong ctia toa nha nhw Hinh 3.3. Cac kich ban dwoc t6 hop
lai theo Bang 3.1.

, BASE
|
o —  wc ACC
T4 hop céc
—  mb hinh mé —
phéng
WG m
MAI
TON
Hinh 7. T6 hap 4 yéu té chi phéi chi s6 EUI
Bing 3. Trinh bay cic t6 hop kich ban dwgc sit dung dé'phin tich
v ~ o < 15 © 'S
S s £ £ E £ £ %°
ST ¢ 3 2 2 2 2 Z EB
2 @ © © © © © © 53
= /@ = = = = p = =

01 WWR  42% 35% 30% 42% 42% 2%  42%

Kinh  Kinh  Kinh 9% pih Kinh Kinh
02 WG trdn trdn trdn Solar Low-E trdng Low-E
& & & Contral &
Tudng Twong Tuong Twong Tuong
03 WC gach dat gach gach gach gach Gach Gach
nﬁn dat dat dat dat ACC ACC
& nung nung nung nung
04 RC  Maiton M Maipe Mai Mai s en
ton ton ton ton

Nghién cttu tién hanh bién d6i c¢6 hé thong tiing bién s6 d€ xac dinh chi s6 EUI va
chi phi nang lwong twong tmg cho mdi kich ban. Két qua mo6 phong cho phép lua
chon phuong an c6 chi s6 EUI thap nhat, tit d6 xac dinh cau hinh thiét k& vo bao
che t6i wu cho cdng trinh.

¢ Anh huong cua ty 1é mo ctra s6 (WWR): Khi giam WWR tit 42% (phuong én ban
dau) xudng 35% va 30%, chi s& EUI giam Ian luot tir 223 xudng 221 va 220 kWh/
m2/ndm, twong tng véi giam 1.35% so véi phuong an ban dau.

* Yéu t6 vat liéu Kinh: Su thay do6i loai kinh mang lai tdc ddng manh mé hon d6i
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véi hiéu suét nang lugng. Khi st dung
kinh Solar Control va kinh Low-E thay
cho kinh thong thwong, chi s6 EUI
giam tr 223 xudng 205 va 198 kWh/
m2/ndm, twong ting véi muc tiét kiém
nang luong 8.07% va 11.21%. Lwong
phat thai CO2 cling giam ttr 115 xudng
106 va 102 kgCO2/m2/ndm. Két qua
nay cho thay kinh Low-E la giai phap
vat liéu hiéu qua nhat, nho kha nang
phan xa birc xa mét troi va giam truyén
nhiét qua l6p vo cong trinh.

¢ Anh huong caa vat liéu tuong: Khi
thay thé tuong gach thong thuong
bang tuong gach AAC, chi s6 EUI giam
ttr 223 xudng 203 kWh/m2/nam, tuong
ng muc tiét kiém nang lwong 8.96%,
va lrong phat thai CO2 giam ttr 115
xudng 105 kgCO2/m2/nam.

A yau 1l thist ké EUI
¥ném)

|
)
i

1 |

g E=e

Hinh 8: Biéu db so sdnh hiéu qud cua cdc
yéu té thiét ké

Trén co sd két qua nay, nhom nghién
ctru da dé xudt mo hinh tich hop toi
uvu két hop dong thoi ba yéu t&: WWR
30%, kinh Low-E va tuong AAC 25

cm. Phuong an nay gitp giam tong thé
12,1% chi s& EUI so vdi thiét ké co so,
chitng minh tinh kha thi ctia mo6 hinh
BIM-BEM trong hd tro quyét dinh thiét
ké& cong trinh néng lwong thap va bén
viing. Két qua nay khong chi khang
dinh tinh kha thi cia m6 hinh dé xuat
ma con trd thanh mot co sé khoa hoc
viing chac, dong vai trd quan trong
trong viéc dinh hudéng cac thay déi
thiét k& nhdm hién thye héa muc tiéu
xay dung cac cong trinh tiét kiém ning
luong va bén viing.



4. Két luan

Nghién cttu da trién khai va danh gia
thanh cong quy trinh tich hop BIM-BEM
cho cdng trinh Tru s¢ Vién Thiét ké -
Tong cuc Hau can Ky thuat (Ha Noi).
Nhiing két luan chinh rat ra nhu sau:

* Xay dung thanh cong m6 hinh BIM
3D chi tiét ctia cong trinh Tru s& Vién
thiét ké- Tong cuc Hau Can tai Ha Noi,
thé hién day du cac yéu t6 kién truc
(mat béng, mit ding, mat cit) va cdu
tric khong gian, phuc vu cho qua trinh
md phong ndng lwong.

* M6 hinh nang Ieong (BEM) duwoc khoi
tao tte BIM, gitp tai hién duoc cac 1op vo
bao che, hé thdng ctra, ctra sG, mai va san
v6i cac théng s6 U-value cu thé, cho phép
déanh gia hiéu qua truyén nhiét trong cac
diéu kién khi hau thuec té.

* Thu thap va tich hop d@ liéu thoi tiét
dia phuong (nhiét do, d6 am, hudng gio)
vao mo hinh, dam bao tinh chinh xac cho
mo phong. Biéu d6 nhiét d6 trung binh
thang, biéu d6 dd am va hoa gié cho thay
rd anh hudng cta diéu kién vi khi hau
dén hiéu qua nang luong.

¢ Thuc hién mo6 phéng nang lwong
bang phan mém IES-EV, cho phép phan
tich c4c chi s6 nhu: hé s§ tuong-ctra, ty
1é thong gid, mutc tiéu thu ndng lwong
HVAC theo thoi gian van hanh thuce t€
(08 giv/ngay, 5 ngay/tuan).

Dé xuét giai phap diéu chinh m6 hinh
nang luong, bao gom thiét 14ap lai vung
nang luong, loai bo khe ho nhiét, Iira
chon ché€ d6 m6 phong két hop «Mass
& Building Elements» dé€ tang d chinh
xac. Hé théng hoa quy trinh ting dung
két hop BIM — BEM, c6 thé nhan rong
cho cac cong trinh cong cong khac tai
Viét Nam nhim hudéng téi muc tiéu tiét
kiém nang luong va phét trién cong
trinh xanh.
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