i phi d4t d6 khong cé
ohia |a tiét kiém nang luge

Gregers Reimann
Giam doc diéu hanh, Céng ty Tu van IEN Consultants
Tw van xay dwng Cong trinh Xanh va Tiét kiém nang luvong
www.ien-consultants.com
Singapore | Malaysia | Trung Quéc

27 April 2016
Hanoi, Vietham
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Noi dung

Gidi thiéu vé IEN
Consultants

Nhan nang lvgng cho cac
cong trinh xay duwng

TKNL tai ban Mach —va
vien canh cho Viét Nam

Cac nghién cru dién hinh
vé Toa nha TKNL

%CONSULTANTS

”Né&u ban tham gia vao 1 dy 4n cong
trinh m&i va ban khéng lam cho cong
trinh d6 xanh va st dung nang lvgng
& mirc thap nhat cé thé, thi cong
trinh d6 sé bj 16i thdi vé chirc ndng st

dung ngay khi n6 di vao hoat dong va
khéng dem lai lgi ich kinh té trong
sudt tudi doi cdng trinh”

Ong Jerry Yudelson (2008)

Thanh vién Ban diéu hanh quéc gia
HG6i déng Cong trinh Xanh Hoa Ky

ALMEAAMLA




I E N COHSU Ita nts /I/\/’(Iralaysia | Singapore |Trung\9u6'c

3,2 triéu mét vudng dién tich e
N \ /
cong trinh xanh @ /‘
V2 o
d // Office
|
\\
‘ ' - i
\\

Gregers (Giam déc) Poul (Nha sang Iap)

Nha mdy & NCPT




Nang lvgng / m2 nam

TKNL do dwoc trong cac toa nha
tai Pan Mach la 50%
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Giam 50% nhiét lwgng s&r dung trén 1 m2 dién tich cda tat ca cac
cong trinh xay dung
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Nhin nang lwgng bat budc déi voi
cac cong trlnh xay du’ng

[ www.nybolig.dk/soegeresultat-boliger?locationFreetext=ketl talDistrict=&roadName=8

Dién tich cong trinh : Dién tich dat 0 m2 - 2000+ m2

S6 lwgng phong : 5 Before 1900 - 2016

Cép céng trinh 0 level - 5 plan 3 Basement - 8+ floor

Nang lugng s Thoi gian luu tra

Hién thi s6 lvgng cong trinh: 2.081 cdng trinh

Tra ctru thong tin vé bat déng san tai Copenhagen

n
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Nhan nang lwong bat budc doi voi
cac cong trmh xay du’ng

[ www.nybolig.dk/soegeresultat-boliger?locationF xt=kab /n&postalDistric yadName=&minPrice=-2

Dién tich cong trinh : Dién tich dat 0 m2 - 2000+ m2

S6 lvgng phong Before 1900 - 2016

~ A 3 0 level - 5 plan m Basement - 8+ floor
Cap cong trinh P

. Nang lvong ; Thai gian luwu tru

Hién thi s6 lvgng cong trinh: 412 céng trinh

Tra ctru thong tin vé bat déng san tai Copenhagen

n
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412 Cong trinh TKNL (Nhan A)

boli

liger?locationFreetext=kabenhavn&postalDistrict=&road

[1 www.nybolig.dk/soegeresultat-

Chung téi tim thay 412 céng trinh cé thé phu hop véi ban.
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Kalagervej 24, Strandlodsvej 18 C2 Weidekampsgade 57 5 2

2300 Copenhagen S 2300 Copenhagen S 2300 Copenhagen S
O HE o o HEE o
139 days i_.“w = 309 da
Villa 6,500,000 Townhouse 4795000 Condo 3t annnn
Nybolig Nybolig Nybolig
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Tra cltu thong tin vé bat dong san tai Copenhagen - g
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Nha & TKNL (Nhin A)
(3 www.nybolig.dk/ejerlejlighed/2300/weidekampsgade/260369/08tm0109

| r

&
il 5

Explore home

VoAl

Weidekampsgade 57, 5. 2. Come out and see the property
2300 Copenhagen S

type

Size

cash price —_—

Owner Per capita spending. md. @ Save

Make an offer

Get the documents

Héa don tién dién hang thang: 7,1 triéu VND

P o &
@ = e {I:IJ\ Il
79 m2 2 5th floor 2006 A 3% g
> €
Tra clru thong tin vé bat dong san tai Copenhagen - g
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TIET KIEM NANG LUQNG WA LAY MO
Kinh nghiém cta Pan Mach
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TlE’T KlEM NANG LUO’NG HAY LAY MO
Kinh nghiém cua Pan Mach

1000 Khing hoang dau mé

900 \

800
Ghi chu: Biéu db
700 khéng tinh dén
Tiéu thu néng 1973 \ 1985 \ 2011 \ 2050 tiéu thu ndng
600 | o 95% ning 7 pienvannietr TKNL & mirc cao 4 DM khéng /m'm% Ch(? van
wo'ng so’ cap lwong tidu than va khi tu NLTT c6 1y con phu chuyén hang
500 (Petajoule trén 1 n3 thu tai DM ?2:]egncudng trong dng gép thudc vao khéng va hang
)(;lgztnp;gat W TIENL o lZ:‘éfc Xudt E?)Iae:hgir\ h(f’i qUéC té’\,
400 nhap khau giu V;v,kh' tu khau rong vé NL ciing nhu ndng
ién Béc lwong tiém én
D «? o v JAY 7' \ ,
300 | PAN MACH Giam 50% tiéu thy nang lugng trén cda hang hda
N N N N ~ nhdp khdu
500 | 9 toan bo cac cong trinh xay dung
(nhiét/lwvong trén 1 m?) Nhién liéu
100 hoa thach
0

1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Ty trong cua nhién
liéu hda thach: 97% 80% 0%



TlE’T KlEM NANG LU’O’NG HAY LAY MO
Kinh nghiém cua Pan Mach

1000 Khing hoang dau mé

900 \
800
Ghi chu: Biéu dé
700 khéng tinh dén
Tiéu thu nang \ 2050 tiéu thy néing
600 . g / oM khe Iwong cho vén
lwong so’ cap comphu | Chuyén hang
500 (Petajoule trén 1 na thudc vao khéng va hang
400 ' ciing nhw néng
DAN MAGH /u:o’ng\t/em f;m
300 cla hang héa
nhdp khdu
200 cn  1en
Nhién liéu
100 hoa thach
0

1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Ty trong cua nhién

liéu hoa thach: 97% 80% 0%
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TIET KIEM NANG LUONG HAY LAY MO
Ba phat hién co ban
.
3000 -
2500 -
2000 -+
Tiéu thu nang
1500 - lwong so cap
(Petajoule trén 1 nam)
1000 - D
VIET NAM H
500 — Nhién liéu
héa thach
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1960 1970 1980 1990 2000 2040 2050
Ty trong cua nhién 0%

lieu hoa thach:




Cac toa nha TKNL tai Pong Nam A
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ST Diamond

LEO

Tiéu thu nang lwvong
do duoc

Cac toa nha do IEN Consultants
tuw van
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TIET KIEM NANG LUONG
Ba phat hién co ban

Thiét ké& kinh cho toan bd

o~ R . Sang chéi & néong nuc
chiéu cao cong trinh & gne

TaAm chan sang & moi noi

Thiét ké tuyét voil?

Malaysia

CONSULTANTS
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Nghién ciru dién hinh

ner of 2042 ASEAN-Energy Award - JiESEOIS

- (ST Diamond BUIlding, Putrajaya, Malaysia)
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Nghién ctru dién hinh vé Toa nha van phong TKNL

TOA NHA DIAMOND

(SURUHANGIJAYA TENAGA, 2010)
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1/3 tiéu thu nang lwong
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D{ liéu chinh
Dién tich san: 14.000 m2

[=Smami Y
N&n hoan tat: 2010 —
Mat d6 nang lvgng trong toa nha: ‘5

69kWh/m2*nam

Téng chi phi xay duwng: 60 triéu RM GBI

Chi phi TKNL b6 sung: 3,2% Platinum
Thoi gian hoan vén: < 3 ndm

IRR: 34% (dya trén thoi han cho thué 7 ndam)

GIAI
THUONG
N\
Green Mark
Platinum

9 i.

Giai nhat vé
nang lugng

kWh/ m2/year

= BEI
mpVv

Toda nha dién Tda nha ST
hinh Diamond

khu vue
ASEAN nam
2012
&

ASHRAE

Giai thudng
Cong nghé
ASHRAE 2013
(giai nhi)




TOA NHA DIAMOND cé thiét ké twong tu voi

cac can nha cua nguwoi dan ban dia

earomewarioses [ I

Malaysia and Denmark's, to
the fledd of

Green Energy in Architecture

as well as In cooperation and capacity
building within the field, can be
llustrated by the mutually beneficial
Involvement of IEN Consultants with the
development of this fisld In Malaysia
over the years. IEN Consultants was
originally a proprietorship established
by a Danish Chief Technical Advisor
involved in the identification of energy
projects in Malaysia. When the company
took on the LEO Building projects it
galned recognition in Malaysia and IEN
Consultants managed to build up ateam
of consultants, most of them Malaysian,
who with thelr experience on the LEO
Building, became known further afield.
This helped gain further commissions
on such projects as the Green Tech
Building and what has become known
s The Diamond Building In Putrajaya.

“Green Buildings" are perceived to be
expensive, both because of the costs
of

make a to carbon
reductions.

As a result much effort has gone Into
the dissemination of green ideas to the
Malaysian bullding industry, including
the idea that the acvantages of
recuction of whole life costs of bulldings
as opposed to just capital costs are
worthwhile. The fact that some “green®
input to building design in Malaysia has
moved from a subsicised base, using
for example Danish funding for the LEO
Bullding and European Union funding for
the Green tech Office Bullding, o a fully
Malaysia funded base in the case of the
so-caied “Diamond Bullding” Indicates
some success in changing attitudes to
operating costs vs capital costs ascribed
10 “Green Bulldings®.

Improved  energy  efficiency  Is
already recognised by the Malaysian
govemment to be more important than
mere certification under the Green
Bullding Index (GBI scheme. That
scheme therefore carrles tax and stamp
duty benefits to encourage the real

the expertise y
to develop and refine the buliding
and system designs, and because
of the relatively high capital costs of
green technology items. It takes time
for reduced operating costs, which
come with reduced energy usage. to
counterbalance the increased capital

brake on development woridwide.
However, given that approximately 40%
of workdwide carbon emissions come
from bulldings, it s clear that the there is
a need for the “greening” of buidings to

of green ideas in the design
and operation of buildings.

Beyond this, IEN Consultants s now
involved with a UNDP funded project,
with the Ministry of Works, to promote low
carbon bulldings in Malaysia. It is hoped,
amongst other things that it will lead to a
buliding code by 2015 specifying much
lower carbon footprints even than the
LEO Buiiding or the Diamond Building.
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Another major area of involvement was in

Capacity Building for Malaysian Industry
and Academia in EE Building design.

by the Ministry of Energy, Communications
and Multimedia (now Ministry of Energy, Green
Technology and Water), was to develop capacity
In the optimisation of energy efficlent building
design. This was done through training sessions,
seminars, specific analysis of existing bulldings
and design development of new buildings. A key
partner in this endeavour was the Public Works
Department (JKR) and there was close cooperation
with Schools Division and Healthcare Division, so
the lessons leamed were comprehensive, and the
of the results

The project produced reports outlining design
strategies for new bulldings, making lessons
learned from the LEO Building described above
avallable to practitioners and academics across
Malaysia. The project also produced reports on
“Energy Efficiency Promotion: Lessons Learned
and Future Activities®, and undertook an evaluation
of JKR design standards.

Y
the country’s knowledge base regarding energy
efficiency In bulldings and made recommendations
to Ministry of Energy. Green Technology and
Water and JKR 1o set up demonstration offices, a
very successful example of which was in Wisma
Damansara.

e |

K&t qua cta nhiéu Ian MO PHONG
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Két qua cha nhiéu

THE HE

——

Book available free online:

http://um.dk/da/~/media/Malaysia/Documents/Other/Book%20Finalist%20LR.ashx
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Hatching means
blind is engaged

phan xa
Congurelion 06 Tannenbaum tai

Thiét ké Mai kinh dén anh sang tyw nhién tang 4 va tang 5

Thiét k& mai kinh duoc nghién cttu ki luding dé tan dung téi wu anh sang tw nhién cho tirng tang bang cach két hop 3 chién lvoc sau:

1.  Tam chan sang ty dong vdi 6 dinh dang khac nhau nhdm duy tri cac cap d6 anh sdng ty nhién phu hop tai tirng thoi diém. Cac tdm chan sang cho phép
30 % anh sang lot qua dugc diéu chinh 15 phat/lan va dap (ng 3 ché d6 diéu khién khac nhau cho buéi sang, budi trua va budi tai.

2. Kich thudc clra s6 |&n dan khi tién sadu hon vao clira mai kinh dé dap (rng cac cap do anh sdng ban ngay yéu hon.

3. Mot day tdm chan phan xa kiéu Tannenbaum dugc 4p dung cho tang 4 va tang 5 dé lam khuc xa anh sdng mét troi qua clra mai kinh vé phia tang 1 va
tang 2 1a noi dén 4nh sang y&u nhat. Cac tdm chan kiéu “cay thong Noen”cd dd nghiéng 10° va phan chiéu khodng 85% anh sang theo hinh thirc nira
khuéch tan, vi vay gilp tranh dugc cac van dé chéiléa cho mét cla ngudi st dung cong trinh.




Khuéch tan anh sang

dworc khuc xa vao MAT TIEN

trong phong bang cira
chép va bau cira sé

Thiét ké mat tién don anh sang tw nhién

Toa nha duwoc chiéu sang tw nhién 50%. Hé théng dén anh sang tw nhién & mat tién cong trinh bao gdm ctra chép bang
kinh va bau ctra sb son mau trdng. Ca hai két ciu nay co chirc nang khic xa anh sang tw nhién lén tran nha mau trang dé
cai thién phan tan anh sang tw nhién cho dén khoang cach 5 mét tir mat chinh coéng trinh + 2 mét b sung khéng gian
hanh lang. Hé théng dén chiéu sang dwoc 1ap dat cé cong suéat 8,4 W/m2, tuy nhién sau 1 ndm do kiém két qua cho thay



Van phong dén anh sang tw nhién

Cuoa
AN chop
. 2N ) bang
kinh
‘ EEEN
| =% n Tam chan

sang c6
dinh diéu

khién dé
I choi
. | mMMMMMWT |
—~f |
VVVVVV Phan
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chiéu
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mat troi
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Hé thong tam phién [am mat san nha trong |6p bé téng
cot thép

Hé théng tam phién lam mat san nha trong Toa nha Diamond

A

Ihinh minh hoa bdi:
Cdc nguyén tdc mdi vé Kién truc bén virng - Chdu A xanh hon
Ban quyén: Nirmal Kishnani, 2012. Nha xudt bén: FuturArc

YNwéc 19°C 3
........ C6 thé dat chi sé hiéu™
suat COP 16!

Hinh é&nh biéu dé nhiét cia hé théng tém phién ldm mdt san nha
trong toa nha ST Diamond
Anh cda: PS Soong, Pureaire
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Video 3 phut

Cac dac diém bén virng cdia Toa nha ST Diamond cé thé xem
gua Youtube:
http://www.youtube.com/watch?v=3H sXCtDayc

ITEIN CONSULTANTS

IlEIN %CONSULTANTS
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http://www.youtube.com/watch?v=3H_sXCtDayc

KET LUAN

”Chi phi dat dé khong cd nghta la tiét kiém nang
lvong ”

Cac toa nha giong nhw
chiéc xd bi ro ri nwéc

V@i nhiéu lang phi
khong can thiét
Bit kin cac 16 h6ng, va ban sé
ti€n t&di mot cong trinh TKNL
ma khoéng tén kém chi phi

IlEIN %CONSULTANTS



Céch tbi di chuyén hang ngay &
Kuala Lumpur
(video link)

Gregers Reimann

Giam doc diéu hanh, IEN Consultants
gregers@ien-consultants.com | +60122755630
Singapore | Malaysia | Trung Quoc

% 26 thang 4 nam 2016

Ha Noi, Viét Nam


https://www.youtube.com/watch?v=it8_FGqW56Y

Phu luc

CONSULTANTS



IEN Consultants

Hover the cursor over a person’s
head to see a short presentation
and click to see a detailed personal
description or click on a name in
the list below.

Chung t6i Ia mot nhdm cac ca nhan
khac nhau

5 bang cap khac nhau

6 quaoc tich khac nhau

4 chuyén gia c6 chirng chi LEED AP
8 tw van vién Cong trinh Xanh GBI

{;
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Tw van TKNL

Tw van cép cao

{‘i

Quéc tich: Pan Mach -
Ky nang ngbn ngir: EN. | DA
Lam viéc tai: Kuala Lumpur, Malaysia

Bcing ccfp:
*Thac sy vé K§ thuat Nang lvong
(Trwong DH Ky thuat Ban Mach)

IIlEIN

CONSULTANTS

Gregers REIMANN
Vai tro: Chuyén gia tw van vé TKNL

Gregers 1a Gidm d&c didu hanh cta IEN Consultants, don vij tu van tién phong vé cong trinh xanh tai Malaysia,
vé&i cac van phong & Singapore va Trung Qudc. Ong cé chuyén mon vé thiét k& cac cong trinh xay dyng tan dung
t6t anh sang tw nhién, st dung nang lwong tiét kiem & mirc cdo va dem lai sy dé chju tuyét voi vé nhiét do va
canh quan.

Céc dy an chinh trong 10 ndm lam viéc cla 6ng tai chau A bao gdm Trung tdm thwong mai Setia City Mall (trung
tdm mua sdm dat chirng chi xanh dau tién tai Malaysia), tru s& méi ctia IKEA tai Kuala Lumpur (dang xay dung),
Tda nha ST Di’ amond (Giai nhat vé S dung ning lugng khu viee ASEAN ndm 2012) va Toda nha GEO duoc thiét
k€ 13 tda nha vin phong khéng st dung nang lvgng. Cac du dn xanh khac bao gdm nha ga dén khach hang
khéng KLIA2, thanh phé KL Eco City, Thdp Ndng lvong Pertamina — tda nha choc troi dau tién duogc thiét ké
khéng sir dung nang luong — va cac du 4n cai tao tda nha TKNL bao gbm cai tao diéu kién dén anh sang tu
nhién cho Ngan hang phat trién chau A tai Manila.

Gregers ciing 13 chuyén gid danh gia ky thuat cho du an Toa nha TKNL cta EU va méi dwoc bé nhiém lam Cha
tich Uy ban “Toa nha TKNL” thudc Van phong Thuong mai va Cong nghiép EU-Malaysia.

Gregers thudng xuyén déng gép ndi dung cho cac bai bdo vé cdng trinh xanh va thudng 13 gidng vién khach moi
tai cac truong dai hoc trén thé gidi. Ong rat quan tdm dén viéc theo dudi cac giai phap thiét ké tich hop va sang
tao dé két néi gilra cac kién tric suw va cac ki su. Gregers ciing ludn tién phong vé 16i séng xanh, bao gdm di lam
bang xe dap dién cé thé gap gon, c6 thé dé dang két hop véi phuong tién giao thong cong cong.



Tw van Cong trinh Xanh

Tw van cép cao

Quéc tich. My =
Ky nang ngbn ngir © EN TFR
Lam viéc tai: Singapore

Bcing ccfp:

* Thac s§ MCP vé Quy hoach dé thj (MIT)
* Thac s§ vé Lich sir d6 thj (Trudng BH
Columbia)

)

INTEIN m CONSULTANTS

Kevin SULLIVAN

Vai tro: Tw van Cong trinh Xanh

Kevin 13 thg mdc, nha t6 chirc cong dong, nha gido duc, va doanh nhan v& méi trudng. T ndm 2008 6ng d3
sang lap va lanh dao 2 doanh nghiép di dau vé bén vitng tai An Do va Singapore. Kevin ciing |a chuyén gia tw
van vé thiét k& cho hon 100 dy an cong trinh xay dwng tai Hoa Ky, Trung Dong, An D6 va chau A.

L& mot chuyén gia vé cac trwdng hoc xanh, Kevin d3 phat trién céc chién lwgc TKNL va céc cong cu gido duc dé
dao tao va thu hat sy tham gia cda sinh vién vao céc khai niém thiét k& xanh cho cac trwdng hoc qudc té K-12
tai chau A. N3m 2006 6ng duoc cip hoc béng nghién ciru Fulbright tai don vi di d3u vé mai trudmg tai An Do,
Vién Nang luvong va Tai nguyén tai New Delhi. Trudc khi chuyén dén An Do, Kevin 1a Gidm déc Chinh sach va Dy
an cho mot trong céc t6 chirc phi chinh phd vé nha & dwa vao cdng ddng 1&n nhat & Hoa Ky, noi éng 13 nguoi
tién phong vé cic nha & d6 thj xanh chi phi thap d4u tién. Kevin d3 tirng |1 tro gido tai Khoa Mai trudng D6 thi
cla Trwdng Queens, thudc trudng DH Thanh phé New York.

Kevin duoc dao tao la kién trdc sw va nha quy hoach dé thi, 6ng viét va phat biéu rong rii vé cac van dé dé thj
va méi trwong. Ong cé bang thac s§ MCP vé Quy hoach dé thj tai Vién Cong nghé Massachusetts va bang MA vé
Lich sir d6 thi tai trudng PH Columbia. Ong dang séng cling gia dinh tai Singapore.



Chirng chi Cong trinh xanh

Tw van cap cao

Quéc tich: Trung Quéc
Ky nang ngbn ngir: EN | CH
Lam viéc tai: Béc Kinh, Trung Qudc

Bcing ccfp:

*Khoa hoc Xay dung (Trudng PH Quéc
gia Singapore)

*Nhiét, Thong khi va Diéu hoa (Pai hoc
Tianjin)

ITEIN %CONSULTANTS

SUN Hansong
Vai tro: Tw van Ning lwgng & Méi trwéng

Sun Hansong 1a Giam dé&c clia IEN Consultants tai Trung Quéc. Ong da 1am viéc cho mot s6 cdng ty tu van thiét
k& qudc té€ bao gdm Surbana, ARUP, AECOM va Walton Design, trudc khi tham gia IEN ndm 2013. Hansong t6t
nghiép ndm 2000 tai trwong Pai hoc Tianjin véi bang ki sw vé dich vu xay dwng va nhan bang thac sy vé khoa
hoc xay dung tai Trwong DH Qudc gia Singapore ndm 2004. Ong d3 lam viéc tai Singapore va Trung qudc vé
cung cép cac giadi phap tich hgp nang luwong va mdi trudng trong cac nganh xay dwng va quy hoach dé thi bén
virng.

Cac dy an chinh bao gbm sanh Singapore tai Hoi chg Thuwgng Hai ndm 2008, Khu nghi dudng tich hgp Vinh
Marina tai Singapore, Trung tdm Phat trién vin hda va dan su tai Singapore, Tru s& TDIC tai Abu Dhabi, Trung
tam NC&PT Phillips tai Shen Zhen, Tda nha trinh dién cacbon thap TEDA H2 tai Tianjin va Vudn bach thdo Vanke
tai Dongguan.

Céac du 4n quy hoach d6 thi va quy hoach n3ng lugng bén vitng bao gdbm Quan Thuong mai hién dai Yongwai tai
BAc Kinh, Ky tic x4 méi tai Bac Kinh cla Trudng DH Céng nghé héa hoc Bic Kinh, Cong vién Céng nghiép mdi
trudng Caofeidian tai Tangshan va Cong vién cong trinh xanh Vanke tai Bic Kinh. Hansong ciing 1a nghién ctu
vién chinh va diéu phdi vién dy an H6 tro Nang lwong EC-ASEAN (dw &n EAEF).
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Nghlén ciru dién hinh s 2

kWh/m2 nam
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Trwdc khi Sau khi cai
cai tao tao
Nghlen clru dlen hinh vé Cai tao TKNL

CAI TAO TOA NHA VAN PHONG EECCHI

(JAKARTA, 2011)
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puoe
CAl TAO

o Cac tAm chin
thang ding chan
hau hét dnh séng ty
nhién

O Tr‘én glé

o Diéu hoa trung
tam

o Clra s6 khéng kin
gié

SAU KHI
CAl o

o Clra chép bing
kinh hudng ra ngoai
phan chiéu anh
sang khuc xa 1én
tran nha trén cao
(bo tran gia)

o Tam chén sang
(&0 13 chdp venexi
duc 13

o Thém t3m kinh
clta <8

o Digu hoa khong
khi trung tam VRF
véi cdm bién CO,
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Nghién ctru d

o N’

ien

NHA TREN POI

(KUALA LUMPUR, 2015)

hinh so 3




SANG TAO: LAm mat tu nhién ban dém

Nha g6 1 tang (bungalow) duwgc [am mat ty nhién 100%, khong
can diéu hoa khong khi

Mai nha

,,4(.. == | “

ﬁ‘ ’ “ J I \U' '“ il
| ]' J&Mﬂ Dau la vi tri mat nhat cla
R T tdéa nha?

Sé duoc hoan tat vao thang 6 ndm 2016
Thiét ké tuong ty cha Design Unit Sdn. Bhd.
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TIET KIEM NANG LUQNG | enewome

Ba phat hién co ban

Overdesign of buildings will add unnecessary
initial cost and reduce efficient operations

.
15 kg too heavy -
« Food for 12 days . Cac chu coéng trinh chiu
- Water for 10 days Nl \ ; W
« Clothing for 8 days ' y. hinh phat kep Ve:

o Chi s6 CAPEX cao

(chi phi xay dung cao hon)

- Chi s6 OPEX cao

(chi phi van hanh cao hon)

Hinh vé cua IEN Consultants. Bdo The Star (2014)
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