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Decision making factors of facade energy-efficient glass material selection in Vietnam
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Abstract

This study examines the decision-making systems of
glazing materials for energy-effecient buildings. The
factors that influenced the choice positively were the
building code, such as the national and international
standards, or the individual standards of independent
proposed studies, particularly in Singapore. On the
contrary, the investment cost and the inability of
design consultant to determine the material choice
are the factors that have a negative impact on the
choice of glass material in Vietnam. A comparison

of the two countries reveals that decision makers

in Singapore and Vietnam are very diverse. For the
generalization of the conclusions drawn in the tropical
regions, detailed research focusing on the relationship
between the stakeholders is required in future.

In order to generalize the conclusions reached in
Vietnam, additional research focusing on stakeholder
relationships will be required in the future.
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1. Téng quan

Trong bdi canh sy téng trwdng kinh t& nhanh & khu vwc Dong Nam A da
thic day sy gia tang tiéu thu ndng lwong cla cac tda nha cao tAng trong d6 c6
Viét Nam. Tiét kiém nang lwong hay siv dung nang lwong hiéu quéa la vd cing
cAp bach nhdm gidm thiéu bién dbi khi hau. Trong béi canh dd, cac tiéu chuén
vé chat lwong méi trwéng trong va ngodi nha cung véi hé théng xép hang cong
trinh xanh d& dworc thuc day trén toan cu, viéc phd bién cac k¥ thuat xay dung
c6ng trinh xanh rat thich hgp cho cac nganh xay dung. Cac nwéc ASEAN ndm
trong khu vuc nhiét déi chau A da gidi thiéu cong cu tinh hé sb truyén nhiét
(ETTV hodc OTTV) Ia don vi do lwdng dé& wéce tinh hidu suét nhiét ctia bé mét
ngoai mot toa nha. Didu nay 1an dau tién dwoc gidi thiéu & Singapore, tiép theo
la mot s6 quéc gia Dong Nam A nhw [a mét tiéu chuén tiét kiem ndng lwong cho
tda nha. Ngoai ra, né dwdng nhw 1a mdt cong cu hd tro trong viéc phat trién hé
thdng quy dinh céng trinh hiéu qua nang lwong béng viéc ap dung chi s nay
trong tinh toan thiét ké mat dwng tda nha nhdm dwa ra cac gidi phap st dung
vat liéu phu hop.

Mac du vay, sy thanh céng cla viéc (rng dung céng nghé vat liéu moi co
th& van han ché do nhidu ly do, vi du nhw tinh chat phirc tap trong quy trinh
thwe hién mot dy an xay dung hodc do sw khac biét vé dac diém van hoa, thoi
quen st dung vat liéu cling nhu sy thiéu hiéu biét twong tan vé cong nghé.
Ngay ca sau khi da dwoc chuyén giao cong nghé thi viéc ap dung né thanh
c6ng hay khéng tham chi van 1& mét van dé& dang phai quan tam.

Do d6, nghién ctru ndy xem xét hé théng ra quyét dinh lwa chon vat liéu
trong qua trinh xay dwng, tap trung vao cdng nghé mat dwng va vat liéu kinh.
Muc dich ctia né ciing 13 d& tim hidu viéc ap dung c6ng nghé, dac biét Ia viéc
xay dwng cac cong trinh hiéu qua nang luong.

2. Phwong phap nghién ctru

Dé thu thap di liéu phuc vu cho bai nghién ctru, phwong phap phdng van
khao sat da dwoc ap dung. Trong d6, déi twong dwoc phdng van la cac bén kj
thuat lién quan, (bang 1 va bang 2). Ho Ia nhitng Kién tric sw lam viéc trong
cac van phong thiét ké kién trac, cong ty tw van xay dwng va nha thau thi céng
da co6 nhiéu nam kinh nghiém thwe té tir cac dw an xay dwng quy mé lén. Khéo
sat bd sung bao gdm cac cudc phdng van tlr don vi nha cung cap va san xuét
kinh. Noi dung clia cudc phdng van dwoc thiét k& dé& nghién ctru vé viéc ra
quyét dinh cling nhw cac yéu té anh hudng dén viéc lwa chon vat liéu kinh
thdng qua cac quy trinh trong chudi thuc hién mét dw an nhw giai doan thiét ké,
giai doan xay dwng, giai doan cung rng vat liéu. Khao sat nay bao quat toan
dién moi khia canh kj thuat nhw yéu ciu vé hiéu suét vat liéu kinh cho mat tién
tda nha, hiéu suét kinh trong xay dwng ciing nhw cac loai kinh s dung. O’ géc
nhin tiéu chudn xay dwng va quy chuén cho viéc ap dung vat liéu xay dwng
cling dwoc lam rd hon théng qua cudc didu tra nay. Bai viét nay da chon ra cac
toa nha dwoc xay dwng véi quy mo Idn nhw van phong, trung tam thuwong mai
va nha & lam trwdng hop nghién ctru. Dé thue hién no, da cé bay cudc phéng
van & Viét Nam va chin cudc phéng van & Singrapore duoc dién ra.

3. Tiéu chuin xay dwng va quy chuén lién quan dén viéc lwa chon kinh
Tai Singapore, mirc tiéu thu nang lwgng cla tdoa nha chiém t&i 15.7% trén
tdng mirc tiéu thu néng lwong trong nwéc. Mét trong nhikng ly do gidi thich cho
didu nay 1a béi viéc str dung réng rai cac loai may didu hoa khong khi trong tda
nha cao tang. BCA - Building and Construction Authority da ban hanh b tiéu
chuén céng trinh xanh c6 tén 13 Green Mark vao nam 2005 - mot hé théng danh
gia va chirng nhan tda nha vé hiéu suat méi trwdng va tinh bén vikng. Hé théng
Green Mark dwoc quy dinh dwa trén cac quy chudn xay dwng, dwoc stra ddi
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Bang 1. Tong quan cdng trinh & Singapore

Toa nha A B c D E F G* H |
Nam xay dwng 1999 | 1883 1976 1976 2015 | 1974 | 1988 | 2013
D&i twong tham gia | Tw véan thiét ké X X X X X X X
lwa chon Tw van ky thuat X X X
Tw van giam sat X X X X X
Nha thau thi cong X X X X X X
Khac X X X X
Thong tin tda nha Chtrc nang*1 R (0] M 0] M (0] M M
Két cau RC S RC+S RC RC RC,S | RC+S RC RC,S
Sé tang 10 40 34,45 511 40 50 66
Vi tri*2 SIN SIN SIN SIN KL SIN SIN SIN SIN
Loai dy an*3 N N N N N N N N N
*1 R: Nha &, C: TTTM, O: van phong, M: Hb6 hop
*2 SIN: Singapore, KL: Kuala Lumpur, *3 N: Xay méi, REN: Cai tao
Bang 2. Tong quan céng trinh & Viét nam
Toa nha 1 2 3 4 5 6 7
Nam xay dwng 2010 | 2004 | 1991 1954 N/A 1996 | 1986
D4i twong tham gia | Tw van thiét ké X X X X X X X
lwa chon Tuw van k§ thuat
Tuw van giam sat
Nha thau thi cong X X
Khac
Thoéng tin tda nha | Chirc nang™® o R 0 C 0 o} o
Két cau RC RC | RC+S | RC RC RC RC
Sé tng 9 10 27 28 34 21 8
Vi tri'® HP HN HN HN HN HN HN
Loai dy an™” N N N, REN N N N N
*5 R: Nha &, C:TTTM, O: V&n phong, M: Hé hop
*6 HP: Hai phong, HN: Ha ngi, *7 N: Xay méi, REN: Cai tao

vao nam 2008 danh cho cac tda nha cong cong (Kitamura,
2015).

Piém s dwoc tinh dwa trén nam yéu té, cu thé 13 hiéu
qua nang lvgng, st dung nwéc hiéu qua, bao vé maéi treong,
chét lwgng khéng khi bén trong (IEQ) va mét sb nhirng yéu
cau khac.

Green mark phan loai d6i v&i cac cong trinh ¢ st dung
didu hoa khong khi va khong st dung diéu hoa khong khi
dwa trén diém sb danh gia hé sb truyén nhiét ETTV cho Iép
vd tda nha. Bdi véi cac cong trinh khoéng phai [a nha &, hé
sb truyén nhiét ETTV tbi da 12 diém dbi véi Toéa nha cé st
dung hé théng diéu hoa va 35 diém déi voi toa nha khéng st
dung hé théng diéu hda khong khi. C6 thé néi rang viéc danh
gla kha nang truyén nhiét cho 16p v cong trinh 1a mot thong
sO quan trong & Slngapore Cac dlem sb lién quan dén Icyp
vé tda nha sé chiém hon 30% téng sb didm danh gia. Téng
sb diém dat dwoc sé quyét dinh viéc phan hang cho tda nha
nhu “platinum”, “gold plus” va “gold”. Green Mark gold plus
yéu cau gia tri ETTV nhé hon hodc bang 42W/m? trong khi
Platinum c6 gi¢i han tdm 40W/m?2. Ngoai ra, tda nha khong
st dung didu hoa yéu ciu nhiéu chi sb lien quan dén thiét
ké mat ding hwéng Tay nhw han ché mé ctra sd, che nang

hiéu qué (b&ng lam chan ning ngoai nha) cho cac clra sé &
mat phia Tay tdi thiéu 30% dién tich b& mét va hé sb truyén
nhiét ETTV nhd hon hodc bdng 2W/m? ttre 1a yéu cau twong
tw nhw mai nha.

Mét hé thdng danh gia khac vé& hiéu suét tda nha va kha
nang xay dwng & Singapore dwgc goi la CONQUAS: hé
thédng danh gia chat lwong cong trinh théng qua qué trinh
quén ly k¥ thuat va thi cong. Ngoai ra cé tén tai mot sb cac
tiéu chuan khac tap trung vao cac yéu té quy dinh v& mét
dwng, ctra sb v.v nhwng Green Mark 1a hé théng cé xép hang
cao nhat va tiéu chuén clia né lién quan nhiéu t6i théng sé
danh gia vat liéu kinh.

Nguwoc lai, Viét Nam hién dang thdc déy cac chinh
sach lién quan t&i tiét kiém nang lwong. Bé Xay Dung da
ban hanh quy chuan xay dwng QCVN 09 vé hiéu qua nang
lwong (EEBC) vao ndm 2005 né da dwoc sra déi vao ndm
2013, dic biét 1a cac phan lién quan tdi vat liéu xay dwng va
phwrong phap tinh toan hiéu qua nang lwong cho giai doan
thiét ké. Gan day nhéat 1a 1&n nang cap b sung vao nam
2017. Quy chudn nay dwa ra mét s phwong an tinh toan
hiéu qua nang lwgng cho I&p vé tda nha nhw gia tri U la hé
sb nhiét dwa trén coéng thire tinh toan nhiét cho vat liéu cta
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Toda nha | Tiéu chuan quéc gia |  Tiéu chudn quécté  |Chirng nhan céng trinh xanh Tw van déc lap
A Green Mark, SS ASTM, BS - -
B ASTM, - -
C ASTM, AS, BS - -
D ASTM, BS - Cung cép Kinh
E AS, EN, BS, ASTM, ISO LEED, GBI -
F BS, ASTM, AS - Tw vin mat dung
G BC*8, CP*9 - Tw van mat dwng
H BS, AS/NZA, AAMA LEED -
| N/A - Nguwd&i str dung

*8 BC: Tiéu chuan XD Columbia, *9 CP: Code of Practice
Toéanha | Tiéu chuén quéc gia Tiéu chuén quéc té Chtng nhan céng trinh
xanh

1 - - -
2 QCVN, TCVN - LOTUS
3 QCVN, TCVN - -
4 QCVN, TCVN - -
5 QCVN, TCVN - -
6 QCVN, TCVN - -
7 QCVN, TCVN - -

vd boc tda nha hodc gia tri truyén nhiét tdng (OTTV) dwoc
khuyén nghi nén nhé hon hodc bang 60W/m?2. Ngoai ra, hé
s6 truyén nhiét SHGC Ia ty 1& nang lwong mét tréi xam nhap
vao khong gian bén trong tda nha théng quan hé théng clra
s6 cho mdi hwéng va hé sb VLT vé cwdng dd sang cling
duwoc dé cap tai day.

Bén canh bd quy chudn quéc gia Viét nam ciing da phat
trién mot hé thdng danh gia cong trinh xanh duoc viét tat 1a
VGBC - Héi ddng Céng trinh Xanh Viét Nam, nhdm muc dich
thuc ddy xay dwng cac cong trinh xanh than thién véi mai
trwdng. VGBC da dwoc thanh 1ap vao nam 2007 v&i tw cach
l& mot t& chirc phi loi nhuan. N6 d& gép phan phat trién cho
mét cdng cu danh gia cong trinh xanh la “LOTUS”.

HAau hét cac quy dinh danh gia trong bdé cong cu cla
LOTUS déu tuan tha theo hé théng quy chuén va tiéu chudn
quédc gia, ngoai trir nhirng théng sé chwa dwoc dé cap hodc
chwa c6 yéu cau vé chi sb.

Bang 3 da chi rd tiéu chuan dwoc dé cap cho cac dy an
xay dung tai Singapore. Ngoai cac quy chuan xay dung québc
gia nhv “Green Mark” va tiéu chudn Singapore (SS), BCA
cling d& d& ctr thém mot sb khac dé& tham khao nhu céc tiéu
chuén québc té ASTM, EN, BS, AS va ISO. Chung ciing dwoc
dé cap trong cac dy an xay dwng bén canh nhirng huéng
dan ban dau cla nha tw van.

Tuy nhién, trong trwdng hop cta Viét Nam, nhw nhitng
gi dwoc mé ta trong bang 4 cho thay, viéc ap dung vat liéu
bat budc phai tuan tha theo chi dan cia Bd Xay dwng. Nhw
vay, rd rang Singapore tuan theo cac tiéu chuan toan cau,
nhwng Viét Nam chi thtra nhan theo quy chuan quéc gia va
chirng nhan cong trinh xanh. Sy khac biét nay khéng chi b&i
nhirng quy dinh cla luat xay dwng, ma con tr s da dang
cta nhirng don vi tham gia cac dy an. Bac biét, nhirng nha
tw vadn mét dwng va cac doanh nghiép da quéc gia da thic

day sw chuyén ddi nay 1én cac tiéu chuan toan ciu cao hon
& Singapore.

4. Lwa chon vat liéu trong qua trinh thwc hién dw an
thwe té

Tai Viét Nam, cac yéu cau thuong dwoc sép xép theo
tht tw tlr khach hang chi dinh quy mé tda nha, t&i nhu cau
st dung va cudi cuing 1a hinh thérc tda nha. Tuy nhién, viéc
Iwa chon vat liéu hodc hiéu suét cu thé trong qua trinh nay lai
khong dwoc chi dinh ma chi dwoc dan van theo quy chuén
va tiéu chuan. Tai Singapore, Design Build 1a mét hop déng
chung, 1& noi khach hang co thé yéu cau mét cach cu thé vé
hiéu suét nang lwong. Trong qué trinh thiét k&, cac tw véan
thiét ké kién trdc va tu van mat dung & Singapore (bang )
luén cé mot vai sw Iya chon vat liéu kinh cho phan maét tlen
dwoc dé xuét, va trong mot sb trwdng hop, nha cung cap
cling nhw nha tw van céng trinh xanh cling tham gia vao qua
trinh dwa ra quyét dinh. Dac biét, théng sb kj thuat dwoc
ghi chép lai mét cach rd rang, phan anh tiéu chudn ban dau
dwoc dé& xuét bdi cac nha tw vdn mé&t dung. Pay 1a yéu tb
chinh d&ng sau viéc lwa chon vat liéu nhw kinh & Singapore.
Nhirng ly chinh cho viéc dé xuét st dung kinh hiéu suét cao
dwoc tom tét trong ba diém sau day. Thir nhat, vat liéu trén
thi trwng dwoc thong qua dé tuan theo quy chuén xay dwng
quéc gia. Co quan quan ly tda nha BCA clia Singapore da béat
budc hé théng dan nhan chirng nhan céng trinh xanh “Green
Mark”, yéu cu hiéu suét vat liéu va thiét ké dé& vuot qua mot
gia tri ETTV t6i thiéu. Ly do thir hai Ia b&i trong mét sé trwong
hop, d& dat dwoc cac tiéu chudn xay dwng quéc té thi cac toa
nha nhw vay phai dwgc dan nhan LEED. Yéu té cudi cung 1a
mot yéu cau cu thé ctia don vi tw vAn mat dwng. Tw van mét
dung co cac tiéu chuén riéng, c¢b dinh va bét budc dbi voi
cac dy an ma ho tham gia. Ngoai ra, cac vat liéu hiéu suét
cao duoc lwa chon béi cac bén lién quan con dung ching dé
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Bang 5. Ung dung kinh hiéu qua ning lugng va tinh kha thi thuc té tai Singapore

Toa nha A B C D E F G H |
Dé xuét X X X X X X X X X
Tham gia Iva Khéach hang X X
chon Tw van thiét ké X X
Tw van mat dwng X X X X X X X X
Tw van cong trinh xanh X
Ky sw ky thuat
Nha cung cép vat liéu
Khac X
Tham gia lya Khach hang X X X X X
chon trong qua |1, y4n thiét ké X X X X X X X
trinh thi céng z
Tw van mat ding X X X X X X
Tw van cong trinh xanh X
Nha cung cép vat liéu
Khac X
Nha Thau thi céng X
Thuc hién trén thwc té X X X X X X X
Bang 6. Ung dung kinh hiéu qua nang lugng va tinh kha thi thuc té tai Viét Nam
Toa nha 1 2 3 4 7
Dé& xuét X X X X X
Tham gia lya Khéach hang X X
chon Tw van thiét ké X X X X X X X
Tw vAn mat dung
Ky sw ky thuat
Nha cung cép vat lieu
Khac X
Thuye hién trén thyc té (x) X X X

Bang 7. Quyét dinh cho viéc lua chon vat liéu Kinh & Singapore

Toéa nha Nghién ctru ky thuat Yéu t6 quyét dinh
A VMU, PMU, Thi nghiém vat liéu Hiéu suét, thAm my
B VMU, PMU, di liéu tham khao Hiéu suét, thAm m§y
C Tinh toan ky thuat, Kinh nghiém da co, Thi nghiém vat liéu, VMU Hiéu suét, tham my
D VMU, Mau vat liéu, Tinh toan ky thuat Hiéu suét, chat lwong
E Chay mé phéng, VMU Gia thanh, Tinh kha thi
F Chay m6 phdng,Kinh nghiém da cé, VMU Hiéu suét
G Chay mé phéng,Kinh nghiém d& c6, VMU, Thi nghiém dwong ham gid, Hiéu suét
Tinh toan t6i wu
H VMU N/A
I VMU, di¥ liéu tham khao, mau thi Hiéu suat

VMU: md hinh m3u, PMU: M hinh hiéu suét

phan biét véi cac déi thd canh tranh.

Trong bang 7, khd n&ng tiép nhan cac vat liéu xay dwng
dwoc dé xuét trong giai doan thiét k& da dwoc nghién ctu
sau hon. Tai hau hét cac trwong hop & Singapor, cac vat
liéu quy dinh da dwoc thdng qua. Song dé chon vat liéu phu
hop nhét thi VMU (visual mock up), PMU (Performance mock
up), thtr nghiém vat liéu, tinh toan hiéu suat qua mé phdng va
phan mém da dwoc ap dung trong mét sé trudng hop twong

(rng. Tat ca nhirng diéu trén cho thay d& cé rat nhiéu budc
khac nhau dworc thyc hién dé xéac dinh vat liéu tét nhat trén
moi tiéu chi nhw hiéu suét, tinh thdm my, kha néng xay dung,
chi phi,... tai Singapore.

Mat khac, tai Viét Nam, nhw da ndéi & trén, cac bén lién
quan ky thuat chinh trong giai doan thiét ké & day la cac nha
thiét k& kién truc - ho ciing chinh la nhirng nguwdi sé trinh bay
cac dé xuat, cac yéu cau don gian cho vat liéu kinh dwoc st
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dung sau nay nhw kinh hai I&p hoac cé 1&p pha low-E, kinh
phan quang hoé&c kinh don. Trong hdu hét cac trudong hop,
déu vang mat nhirng don vi tw van ky thuat chuyén sau nhu:
tinh toan nang lwong, thiét k& mat dwng tham gia vao cong
viéc lwa chon vat liéu. Ly do don thuan la bai viéc lwa chon
can tuan tha theo quy chudn xay dwng qudc gia véi cac yéu
t& nhw hé sé truyén nhiét cta kinh, do phan xa, tinh an toan
va mot vai yéu tb thdm my khac nhw mau sic hoéc thiét ké
cla chung.

Qua phan tich nghién ctru nay tai Viét Nam, co thé nhan
thay réng viéc lwa chon vat liéu mét dwng thuwc té & giai doan
xay dwng dwoc quyét dinh phan I&n béi khach hang va nha
thau. Hon niva, cac vat lieu xay dwng dia phwong lai duwoc
théng qua trong khi cac vat liéu nhap khau véi day dd théng
sb k¥ thuat vat ly tir nha san xuét dwoc dé& xuét bdi don vi
tw van thiét ké lai bj tir chdi. Ly do 1a b&i chd dau tw la ngudi
Iwa chon nha thau cho dy an cda minh, viéc xac dinh cac
tiéu chuan xay dwng phu thuéc nhiéu vao y kién chd quan
ctia chinh ho. Nhin chung, cé thé néi cac yéu té chinh anh
hwéng dén viéc ra quyét dinh & Viét Nam la béi sy han ché
v& ngan sach dau tw va kién thirc chuyén sau. Tuy nhién néu
méi quan hé gira khach hang va don vi tw van thiét ké dwoc
cting ¢b ciing nhw cé thém niém tin thi d& xuét va 16i khuyén
cla ho ciing sé& dwgc chi dau tw 4p dung rat nhiéu ngay ca
trong giai doan xay duwng.
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Ngoai ra, cac nghién ctru khac chi tiét hon tap trung vao mbi
quan hé gitra cac bén lién quan trong kién tric |4 rat can thiét
dé gop phan khai quat héa rd hon cac két luan lién quan t&i
dé tai nay cho cac nwéc nhiét déi khac./.

6. TCVN 5687:2010.

7. Ogino, S., et al, (2015). Research on energy saving house in hot
and humid areas in Asia: 2 Research in Vietnam, Tokyo, Japan,
1033-1034 September 2015. Architectural Institute of Japan: Annual
conference.

8. Ximena, F, Alfredo, S. (2014). Selection of construction methods for

construction projects: A knowledge problem. Journal of Construction
and Engineering and Management, 140(4), B4014002, pp.(1-7).
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qué clia viéc phan tich dia diém, tr d6 nang cao chét lwong
céac db an thiét ké kién truc.

T goc dd ctia B6 mén LL&BTDS, viéc can 1am ngay 1a
hoan thién gigo trinh PPTKKT va bai giang theo dé cwong
mé&i dwgce duyét, xay dwng b thw vién tai liéu tham khao vé
cac do an thiét ké tt, cac dw an thwce té c6 phan tich dia diém
mot cach bai ban khoa hoc. Nha trwdng va Khoa Kién Trac
t& chirc cac budi giao lwu hoc thuat gitra gidng vién bd mén
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(tiép theo trang 8)

LL&BTDS v¢&i gidng vién chwong trinh KTT, chwong trinh K+
dé& duc rat kinh nghiém giang day. Tao diéu kién cho giang
vién cac xwéng tham gia cac dw an thuc té, cac cudc thi
trong va ngoai nuéec.
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