KET QUA NGHIEN CUU VA UNG DUNG

UNG DUNG BIM PE MO PHONG LUQNG NHIET BUC XA
MAT TROT TAC DONG LEN MOT TOA NHA VAN PHONG
O THANH PHO HA NOI

Nguyén Birc Lwrgng’™, Trdn Thj Viét Nga?, Nguyén Hoang Hiép?,
Hoang Minh Giang', Nguyén Binh Minh*

Tém tat: Muc tiéu chinh cta bai béo nay la tng dung mé hinh théng tin céng trinh (BIM) dé mé phdng va
so bé danh gia tac déng cta lwgng nhiét blrc xa mét troi Ién cac két cdu bao che cia toa nha van phong
Technosoft & thanh phdé Ha Néi trong ndm 2010. Nghién ctru da st dung céc sé liéu quan trac luong nhiét
birc xa mét troi trong nhiéu nam tai tram khi tuong Lang, Ha N6i dé so sanh véi cac két qua mé phéng
ctia BIM. Céc két qua mé phéng xu huéng dién bién cta lrong nhiét birc xa mét troi tac déng Ién toa nha
Technosoft theo céc théng va céc huéng (Péng, Tay, Bdc, Nam) trong ndm 2010 kha tuong déng véi céc
sé lidu quan tréc cta tram khi twong Léang. Két qua ctia nghién ctru nay cho thay tiém néng tng dung cta
BIM trong mé phéng va danh gia tac doéng cua lwgng nhiét birc xa mét troi 1én cac céng trinh xay dwng dan
dung & Viét Nam, lam co s& dé xay dung céc gidi phap thiét ké va van hanh céng trinh mot céch phu hop,
gop phan néng cao hiéu qua str dung va tiét kiém néng lwong trong cac céng trinh.

T khéa: M6 hinh théng tin cong trinh (BIM); mé phdng; nhiét blrc xa mét troi.
Application of BIM for simulating impact of solar radiation heat to a office building in Hanoi city

Abstract: The major objective of this study was to apply Building Information Modeling (BIM) for simulating
and evaluating solar radiation heat to envelopes of Technosoft office building in Hanoi in 2010. The long-
term monitored data of solar radiation at Lang meteorological station in Hanoi was used to compare with
the results simulated by BIM. The simulated results for variation trend of solar radiation heat to Technosoft
building for different months and directions (East, West, North, South) in 2010 were similar to the monitored
data of Lang meteorological station. The findings of this study imply the potential for application of BIM in
simulating and evaluating impact of solar radiation heat to buildings in Vietnam, as the basis for developing
the proper designing and operating solutions for buildings, contributing to enhance building energy efficiency
and energy saving.
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@ 1. M& dau

Mb hinh théng tin céng trinh (tén tiéng Anh: Building Information Modeling - BIM) la qua trinh tich hop
cac hop phan chi chét clia dw an trwdce khi trién khai, gidp dw an dwoc trién khai nhanh, tiét kiém vé mét
kinh t& cling nhw dwa ra cac gidi phap nham giam thiéu tac dong cltia dw an dén méi trwéng xung quanh.
Trong xu thé phat trién clia nganh xay dwng cong trinh, BIM ngay cang dwoc ap dung phd bién va rong rai
trong cac nghién ctru vé& gidm thidu chi phi xay dwng va han ché rii ro cling nhuw cac nguy co tiém an thong
qua cac cdng cu quan ly [1-3] ; gidm thiéu cac tac dong dén mai trwdng va huéng téi xay dwng cong trinh
xanh va bén virng [4-9]; huéng t&i cac gidi phap tiét kiém nang lvong va st dung nang lwong tai tao cho
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cac cong trinh [10]. C4u tric mé hinh théng tin céng o
trinh BIM dwoc thé hién trén Hinh 1.

M6t trong nhirng (rng dung hiru ich ctia BIM
trong linh viec str dung nang lwong hiéu qua bén

trong cong trinh dé la hd tro viec md phong va phan .

tich danh gia tac dong cla lwong nhiét birc xa mat | > e

troi téi cac céng trinh xay dwng dan dung. Viéc ap
dung BIM c6 thé gitp cho cac chuyén gia thiét ké 4
xac dinh cac van dé lién quan dén murc tieu thu Ryt
nang lwong cta cong trinh, qua dé tdi wu héa mot @ ‘ Xay dung
sb gidi phap nham tiét kiém nang lwong va nang z

cao hiéu qua st dung nang lwgng cua cong trinh T i i cong e
nhw viéc diéu chinh sw van hanh cta hé théng diéu
hoa khéng khi nham dat dwgc nhiét do phu hop
trong coéng trinh, gilip cho méi trwérng khéng khi bén trong cong trinh dat cac yéu cau vé diéu kién tién nghi
nhiét ma van dadm bao muc tiéu tiét kiém nang lwong bén trong cong trinh, qua dé gitp gidm cac chi phi st
dung va van hanh cang trinh. B&n canh dé, viéc trng dung BIM c6 thé gitip x6a bd rao can cua viéc két ndi
céc giai doan trong qua trinh thiét ké, thi cong va van hanh cong trinh sau nay. Vi du, két qua mé phéng cac
giai phap giam thiéu tac dong cla lwong nhiét birc xa mat trdvi [én cdng trinh trong giai doan thiét ké co thé
doéng vai trd 1a co s& dé diéu chinh va van hanh cac thiét bi st dung nang lwong bén trong cong trinh nhdm
nang cao hiéu qua str dung nang lwong va tiét kiém néng lwong.

Van Hanh Va Hau Cén
Béo Dudng X3y Dung

Hinh 1. C4u tric mé hinh théng tin céng trinh (BIM)

Mot s nghién clru & cac nwéce trén thé gidi da cho thay nhirng loi ich cla viéc (ng dung BIM trong
viéc danh gia nang luwong trong cong trinh. Vi du, BIM dwoc (ng dung dé danh gia tac dong ctia nhiét do
mai trwdng khong khi bén ngoai ddi véi didu kién moi trdng khong khi bén trong tda nha Student Lounge
(tda nha M3), thudc dai hoc Osaka, Nhat Ban nhdm dwa ra cac giai phap diéu chinh sy van hanh cla hé
théng didu hoa khong khi ctia tda nha cho phi hop [11]. Trong mét nghién ctvu khac [12], BIM dwoc (rng
dung dé xem xét danh gia sw &nh huéng cla viéc lwa chon huéng xay dwng ddi véi mire tiéu thu nang
lwong khi van hanh cong trinh Storey House ndm trén duwdng Warwick, ving Hertfordshire, phia Nam nuwéc
Anh. Ké&t qua nghién ctru cho thay khi mét tién cGia cong trinh quay vé hwéng Nam va huéng Déng Bic thi
lwong dién tiéu thu hdng nam twong tng la 10475 kWh va 11043 kWh. Bén canh d6, BIM ciing dwoc (rng
dung dé xay dwng va phat trién thw vién v& md phéng nang lwong trong tdoa nha déi véi cac két cdu bao
che (twdng, mai nha, clra sb) [13]. Tuy nhién, hién nay viéc nghién ciru (rng dung BIM trong linh vic st
dung néng lwong hiéu qua bén trong cong trinh & Viét Nam van con 1a mét chi d& méi. Do d6, muc tiéu
chinh clia nghién ctru nay la trng dung BIM dé& so bd md phéng va danh gia tac ddng clia lwong nhiét birc
xa mat trdi 1én cac két cAu bao che clia mét cong trinh xay dwng cu thé - Tdéa nha van phong Technosoft,
quan Cau Gidy, thanh ph Ha Nai.

@ 2. Phwong phap nghién ctru

2.1 B6 c¢éng cu str dung dé mé phdng

Trong nghién ctru nay, BIM voibo T,am,.,,.m, -
cong cu tinh toan cda hang Autodesk bao A

gém Autodesk Revit, Autodesk Formit va
Autodesk Insight dwgc ap dung dé& mo

_I
| ‘ Lugng nhiét hdp thy I

| y
K l

|

‘ Nhiét do
khéngkhi |
San lugng dién c6 thé |
tao thanh tir ndng

phong va danh gia tac dong cua luvong il Autodesk | :___'”"f'"_’“ﬁ ]
che cla cong trinh (Hinh 2). Dya trén mé | Tdogo Autodesk | [ PRy

hinh 3D da c6 va duwoc nap sén cac thdng R vI—
uyén héa nang

Thoi gian mat Autodesk PRI
lwgng mét troi thanh

|
tin vé vat liéu nhu kinh, gach, bé tong,... e poces : i
véi cac théng sb co ban nhw mau sdc, ' _________ i 2
dd day, do dan nhiét, nhém nghién ctru prs— | [ oieu chinh he theng
str dung md hinh Solar Engery dwoc tich | ‘ oo |
hop sén trong phan mém Autodesk Formit
(phién ban ma hang phan mém Autodesk Hinh 2. M6 phdng va danh gia tac dong cta birc xa
cung cap cho may tinh chay Offline) va mat troi 1én céng trinh dan dung trong BIM
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phan mém Autodesk Insight (phién ban ma hang phdn mém Autodesk cung c&p chay Online trén Web Portal)
dé tién hanh md phéng lwong nhiét blrc xa mat trdi tac déng lén cong trinh. Mé hinh Solar Engery st dung
céc thong sb dau vao nhw nhiét dd khong khi, @ &m khong khi, téc d6 gié, thoi gian mét trei moc va lan ciing
véi cac thong sé cla két cu bao che clia toa nha dé tinh toan mé phéng lwong nhiét birc xa mat troi tac dong
lén cong trinh dan dung, san lwong dién co thé tao thanh tir ndng lwong mat trei. Cac két qua diu ra nay cla
md hinh c6 thé cung cap co s& d& dé& xuét cac giai phap st dung nang lwong mat trdi cho cong trinh ciing
nhw diéu chinh qua trinh van hanh cta hé théng diéu hoa khéng khi cho phu hop véi diéu kién thwc té gop
phan nang cao hiéu qua s dung nang lwong va tiét kiém nang lwong bén trong cong trinh.

2.2 Mé ta dic diém cda céng trinh st dung trong nghién ciu

TechnoSoft Building la téa nha van phong
toa lac tai Cum Tiéu thd Céng nghiép va Cong
nghiép Nho - khu vuc tap trung nhiéu van phong cho
thué trén phd Duy Tan, quan Cau Gidy, thanh phd Ha
Noi. Mét tién clia toa nha huéng vé phia Nam. Xung
quanh tda nha TechnoSoft & cac hwdng Dong, Tay,
Bac c6 mot s6 cong trinh nha cao tang (>10 tang)
nam ké bén (Hinh 3). Tda nha TechnoSoft gdm c6 9
tang & 1 tAng hadm, dién tich san la 760 m2. Dién tich S
clia két cAu bao che theo cac hwéng clia mdi tAng o
clia tda nha TechnoSoft dwoc théng ké trong Bang 1. Hinh 3. Toéa nha Technosoft

Twong tw nhw phan 16N cac tda nha van phong cao tang khac hién nay & Ha Nai, toa nha Techno-
Soft cling str dung vat liéu két cAu bao che chi yéu la kinh, bén canh mét sé loai vat liéu khac nhw tAm
Flexalum Composite va gach &p twdng. Thong sé k§ thuat clia cac loai vat liéu bao che sir dung clia toa
nha TechnoSoft dwoc thé hién & Bang 2.

Béng 1. Dién tich cta két cdu bao che theo cac huéng clia mbi tdng ctia toa nha TechnoSoft

. Dién tich (m?)
STT Tang ;
Hwéng Dong Hwéng Tay Hwéng Nam Hwéng Bac
1 Tang 1 103 95 129 129
2 Tang 2 103 95 129 129
3 Tang 3 103 95 129 129
4 Tang 4 103 95 129 129
5 Tang 5 103 95 129 129
6 Tang 6 103 99 129 129
7 Tang 7 103 99 129 129
8 Tang 8 103 99 129 129
9 Tang 9 107 81 134 124

Béng 2. Mét sé vat liéu duoc str dung lam két céu bao che cla tda nha Technosoft

STT Tén vat liéu Do day (mm) Mau sac Hé s6 dan nhiét (W/m.K)
1 Kinh an toan 10,38 trong subt 0,78
2 Kinh chiu lwc 10,00 trong subt 0,78
3 Kinh chop lat 4,00 trong subt 0,78
4 Ta&m Flexalum Composite 4,00 vang/ghi/den 0,33
5 Tam thach cao bp twdng 12,00 ghi trang 0,23
6 Gach Tuynel 55,00 dd nung 0,76
7 Gach AAC 200,00 ghi trang 0,22
8 Vira trat 15,00 ghi 0,93
9 Bé tong cot thép (mai) 120,00 ghi 1,55

TAP 12501

TAP CHi KHOA HQC CONG NGHE XAYDU'NG T




KET QUA NGHIEN CUU VA UNG DUNG

2.3 Sé’ Ii'éu khi tw?’ng & Distance from Google Earth

B 700 1 Technosott, Lo B1D, Gum TGN & CNN. Cu Gy, Ha N
Trung tam K rong Thay van, 538 phé Phéo B2 Lang, Lang Thung. Ha Noi.

Nghién ctru nay Iwa chon str dung cac thong  Ber
sb khi twong duwoc quan trac trong nam 2010 nhw  £#
moét trwéng hop tinh toan cu thd d& mo6 phéng
lwong nhiét birc xa mét trovi tac dong 1én cac két cau
clia tda nha TechnoSoft trong ndm 2010. Sé liéu khi
twong dwoc st dung d& mé phdng bao gdm nhiét
dod khong khi, dd &m khéng khi, van tbc gié, thoi
gian mét tréi moc va mat tri 1&n. Cac s6 lieu nay
dwoc cung cAp bdi tram khi twong gan nhét (tram
khi twong Lang) dét tai phd Phao Bai Lang, phwéng
Lang Thuong, quan Dbng Pa, Ha Noéi, cach toa nha

TechnoSoft khoang 2,76 km vé phia Déng Nam [t =ries :
(Hinh 4). Bén canh d6, nghién clru cing tham khdo ™ ™= R p
st dung cac 36 |IéU blrc xa mét trevi do tal tram khi Hinh 4. Khoang cach tir toa nha TechnoSoft dén

twong Lang, Ha N&i trong QCVN 02:2009/BXD-Quy fram khi tvong dat tai pho Phéo Bai Lang
chuan ky thuat quéc gia vé sé liéu, diéu kién tw nhién dung trong xay dwng [14] d& so sanh véi cac két qua
mé phdng dién bién lwong nhiét birc xa tac dong lén cac két cAu bao che clia tda nha TechnoSoft.

@ 3. Két qua va thao luan

Két qua st dung BIM d& mé phéng lugng nhiét birc xa don vi tac dong 1&n cac két ciu bao che cua
tda nha TechnoSoft va cac tAng clia toa nha TechnoSoft trong ndm 2010 dwoc thé hién twong tng & Hinh 5
va Hinh 6. C6 thé nhan thay ré nhat 1a toan bd phan mai clia tda nha chju tac dong I&n nhét clia lwgng nhiét
blrc xa mat troi, gap 1,42 14n so véi tdng lwong nhiét birc xa tac dong 1én cac két ciu bao che cuia ca 9 tang.
Két qua mo phéng ciing cho thdy rdng & cac tAng cang gan mat dt thi anh hwéng cla lwong nhiét birc xa
mat tr&i cang gidm. Tang thap nhét (tAng 1) chiu tac déng cla lwong nhiét blrc xa mat troi la it nhat. Mot
trong nhi*ng nguyén nhan chinh Ia nhé sy che chan cuia cac cong trinh cao tAng & xung quanh nén cac két
cAu bao che & cac tAng gan mat dat clia tda nha TechnoSoft it chiu tac dong trwc tiép clia birc xa mét troi.

.
Z
Z

Toa nha
TechnoSoft

A\

Hinh 5. M6 phdng lwgng nhiét bire xa tac déng lén toa nha TechnoSoft trong ndm 2010

Két qud md phong lwong nhiét blrc xa  Luong nhiet

tac dong 1én cac két ciu bao che clia tdva nha b‘:;;;(;:\'h) -
TechnoSoft theo cac thang trong nam 2010 dwoc 900000
thé hién & Hinh 7. C6 thé nhan thay trong cac thang 8290
4,5,6,7,8,9, va 10, lwgng nhiét birc xa tac déng 600000
I&n cac ké,t c&u bao che 13 16n hon so voi cacthang 500000
con lai. Két qua mo phdng nay kha twong déng véi 300000
Xu huwéng dién bién caa gia tri trung binh cla téng fggggg 57848 72745 72988 73291 73682 73798 73912 73989 74268

cwéng dd blre xa trong cac thang (trén mat bang va JqEi B B B B B B ESE D

Tang Tang Tang Tang Tang Tang Tang Tang Tang Tang

trén mat ding 4 huéng Dong, Tay, Nam, Bic) do 1 2 3 4 5 6 7 8 9 ma
tai tram khi twong Lang, Ha Noi [14] nhw thé hién  Hinh 6. Luong nhiét bire xa tac dong lén cac tang va
& Hinh 8. mai cda toa nha TechnoSoft trong nam 2010
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Lueng nhiét
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Hinh 7. Téng luong nhiét birc xa tac déng 1én céc két cau bao che ctia toa nha TechnoSoft
theo cac thang trong nam 2010
Cuwong dé bure xa
(W/m2/ngay)
15000
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Hinh 8. Gié trj trung binh cta téng cwong do birc xa (trén mat bang va trén mét dirng 4 huéng
Poéng, Tay, Nam, Béc) do tai tram khi tuong Lang, Ha N6i trong nhiéu ndm [14]

Két qua mé phong lwong nhiét birc xa tac dong 1én cac két cAu bao che clia tda nha TechnoSoft theo
cac huéng trong tirng thang trong ndm 2010 dwoc thé hién & Hinh 9. Nhin chung cac két qua md phéng xu
hwéng dién bién cta lwong nhiét birc xa mét trovi cling twong ddng véi xu hwéng dién bién cua gia tri trung
binh clia cwéng do trwe xa trén mat ding (4 hwdng Déng, Tay, Nam, Béc) do tai tram khi twong Lang, Ha
Noi [14]. Két qua cho thdy cac huéng Péng, Tay va Bac nhan lwong nhiét birc xa Ién nhét trong cac thang
4,5,6,7,8,9, va 10, va xu hwéng dién bién cla lwgng nhiét birc xa dbi v&i cac huwdng nay cla tda nha
TechnoSoft 1a kha twong ddng. Mét diém dang Iwu y trong két qua mo phong Iuong nhiét birc xa tac dong
I&n hwéng Béc clia tda nha TechnoSoft 13 lvong nhiét nay co gia tri xap xi v&i két qua md phdng cho cac
hwéng Dong va Tay cla tdoa nha (Hinh 9). Trong khi d6, két qua quan tréc tai tram khi twong Lang, Ha Noi
[14] cho thay huwéng Bac cé gia tri cweng dd trive xa nhd hon nhiéu so véi cac huwéng Bong va Tay (Hinh
10). Anh hwéng clia cac cong trinh xung quanh tda nha TechnoSoft co thé 1a mét trong nhivng nguyén nhan
gay ra sw khac nhau gitra k&t qua mo phéng va sé liéu quan tric. Vi vay, cac nghién clru trong twong lai can
tiép tuc lam rd van dé nay.

Khéac voi cac hwéng Dong, Tay va Bac, lwong nhiét bire xa I&6n nhét tac dong 1én cac két cAu bao
che & hwéng Nam cla tda nha TechnoSoft 1a vao céac thang 9, 10, 11, 12 va 1. Két qua mé phdng nay kha
twong ddng véi xu huéng dién bién cha gia tri trung binh clia cwdng dd trirc xa trén mat dirng (hwéng Nam)
do tai tram khi twong Lang, Ha NG&i [14].

Lwong nhiét Cuong do tryc xa
btrc xa (kWh) trén n;ét dirng
(Wim2)
160000 P
140000 4000
120000 3500
100000 3000
80000 2500
2000
60000 1500
40000 1000
20000 500
0 0
T2 T3 T4 T5 T6 717 To T10 T11 T12 T TI0 TN T2
Thang Thang
®Huéng Dong  ®Huéng Tay = Huéng Nam Huéng Béc ®HuwongDong = Huwong Tdy = Hwong Nam Hwéng Bac
Hinh 9. Lurong nhiét bire xa tac déng Ién toa nha Hinh 10. Gia tri trung binh ctua cwong do truc xa trén
TechnoSoft theo cac hudng trong tieng thang maét diing (4 huwdng Bdéng, Ty, Nam, Bac) do tai tram
trong nam 2010 khi twong Lang, Ha Ni trong nhiéu nam [14]
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@ 4. Két luan

Trong nghién ctru nay, mé hinh théng tin céng trinh BIM da dwoc (ng dung dé& mé phéng va so bod
danh gia tac dong cla lwong nhiét birc xa mat trvi 18n cac két cAu bao che cuia tda nha van phong Technosoft
& thanh phd Ha Néi trong nam 2010. Nghién clru da cho thay cac két qua mé phéng xu hwéng dién bién clia
lwong nhiét birc xa mat troi tac ddng 1én cac két ciu bao che cla tda nha Technosoft theo cac thang va cac
hwéng trong ndm 2010 kha twong ddng véi cac s6 liéu quan trac lwong nhiét birc xa mat trdi trong nhiéu ndm
tai tram khi twong Lang, Ha Noi. Két qua clia nghién ctvu nay cho thay tiém ndng (ng dung ctia BIM trong
mo phéng va danh gia tac dong cla lwgng nhiét blrc xa mat troi téi cac cong trinh xay dwng dan dung & Viét
Nam, 1am co s& dé xay dung cac giai phap thiét ké va van hanh céng trinh mét cach phu hop, gép phan nang
cao hiéu qua st dung va tiét kiém nang lwong trong cac cong trinh.
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