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dang phat trién sé tang thém

100%




/’h’

s nam dén 2035 sé ‘g:mr

\l 2010. e

%SO Vi

taﬁ nay tu’dng du’dng v&i vi
rédc My va 1 nwoc T
nira trén Thé gidi

Dy tinh dén n3m 2030, han 50% s6 cong trinh dugc xay madi sé tap trung o
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Xay dung xanh/Cong trinh
xanh la cach lam giup:

nang cao hiéu qua st dung tai nguyén (nang lwong, nudec,
vat liéu) cda cong trinh, dong thoi

giam tdc ddéng cua céng trinh déi vdi strc khoe con nguoi
va moi truong.



0-40%




Mrc str dung nang lugng trong cong
trinh cao sé trd thanh:

- Ganh nang cho nha nuwdrc
(phai nhép nhiéu nhién liéu hon,

Nhirng linh viee cé ké hoach phat
trién cong trinh xanh trong vong 3
nam tdi theo cac doanh nghiép trén

thé gidi

2012 2008
ngdn sdch danh cho phdt trién it di) :
Xay dung cong trinh thuong 63%
mai ma&i (nhu van phong, 48%
’ w \ e ~ khach san)
- Ganh nang cho ngu¢i dan 50%
. N Y o 2 s A N ~ 7 2. 450_‘,"']
(chi tiéu nhiéu hon dé tra héa don, Cong trinh da c6/cai tao
giam tién chi tiéu cho thuc pham, Xay dyng co s& méi (nhur fan
nha &. hoc hanh ) truong hoc, bénh vién)
, > L N]
Céc cong dong i
34%
- Ganh nang cho hanh tinh Nha chung cur cao tang m&i (4 jmms o,
tang tr& 1én)
(st dung nhiéu nhién liéu hon déng [ 2a%
nghia véi 6 nhiem tdng) Trang bi néi thét cong trinh [ o,
thuvong mai 32%
, v o« Nha cung cu thap tdng mai (1- %
- Ganh nang cho doanh nghiép st

(chi phi hoat déng tdng, loi nhudn
giam)

0%

0% 80%

Diéu dang mirng 1a nhan thirc chung
ngay cang duo’c nang cao

Fm anc e Curpat ation
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Trong 12 thang tdi, cdng ty/td chirc cda ban cé dinh dau tv vao
nang lvong hiéu qua hay nang lvgng tai tao khong?

100%-

90%-

80% -

70%

60% - W Khéng biét

50% - W Gidm

40% - _IKhéng déi

30% - B Ting

20%-

10%-

0%

Thé gidi ChauAu My/Canada TrungQuéc An Do Otxtraylia  Braxin

Thi trvong cong trinh xanh toan Su lwa chon cua cong
cau du tinh tang trwong ¢ mirc d6ng nganh xay dwng
13% giai doan 2015-2020. dang thay d6i

International
Finance Corporation
'WORLD BANK GROUP




Tam quan trong ctia cac i ich ma céng trinh xanh
mang lai

Sowrce: McGravw-Hill Construction, 2013

Quan trong  [lIRat quan trong

Chi phi van hanh thap (ndng lugng, t6ng chi phivong doi

ee% LI

Tang gid tri cong trinh khi ban

Co gidy to, chirng nhan bao dadm chat lwong

L3 t3i san bao dam sau nay

Tuyén truyén cho nguoi sir dung vé gid tri bén virng
36% 74%

Gia cho thué cao

Tang nang suat lam viéc cla nguoi st dung

s,

Tang ti 1é |ap day

Loi ich cia cong trinh xanh

dang ngay cang ro rét, hiru
hinh hon
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Nhirng y&u t& chinh thic day sw phat trién
cua céng trinh xanh trén thé gi&i
(theo d6i twgng diéu tra qua cac thoi ky)

Sowce: McGraw-Hill Construction, 2013

W 2012
W 2008

Nhu cdu cla khach hang

Nhu cau thj truong

35%
34% Hién nay, cac ly

- do vé tai chinh
35% dang thuc déy
tang truong

Chi phi van hanh thap

30%

17%
ﬁw‘dné hiéa/ddéné céo

- Nhirng cong
22% trinh xanh thoi

La viéc nén lam AY ATY A
. ky dau d QT Xay
a2% dung chu yéu vi
Thi truwdng thay déi ’ N
“ ly do lién quan
35% t&i moi trrong

Dan dén nang cao

Nhu cau ctia khach hang ciing
nhu thi trwong
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Dién tich cé chirng nhan (triéu m?)

G IFC

Hinh 2. Chi s8 hiéu qua ning lwvgng ma déi tweng du tinh dat
duorc khi xin chirng nhan xanh cho cac cong trinh cii va méi

Cong trinh cii

Cong trinh mai

st 63%5g0,
47%

39%
35% 35% 36%
279, 31%

Thé gidi M§/Canada Chéau Au Trung Quéc An Do

Hinh 1. Mtrc tang cac khong gian cé chirng nhan LEED trong cac
cong trinh hién tai
500
450
400
350
300
250 1
200
150
100 +
50
0

2003 2004 2005 2006 2007 2008 2009 2010
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Hién da c6 khoang 1 ti m?
Cong trinh xanh co chirng
nhan trén thé gioi

Dan t&i tdng nhu cau
Chwng nhan cong trinh xanh

Hon 36.000 dy an thuvong mai va
38.000 cong trinh nha riéng da
dwoc cap chirng nhan LEED.



Ch0 dau tu va khach hang san
sang tra gia cao ho'n cho cong
trinh xanh

Trong mot nghién clru toan cau mai day cla
Nielsen vé trach nhiém x3 hdi cia doanh nghiép,
64% cac doi twong tham gia nghién ctru tir khu
vuc Chau A-Thai Binh Duong cho biét san sang tra
thém tién dé duoc st dung cac tinh nang bén
vi*tng — cao hon mrc 50% cua nam 2012.

nnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnn n
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Thi trwong tai chinh
dang rat lac quan vé cong trinh xanh

Chi sd cdng trinh xanh toan cau MSCI bao gém cac doanh nghiép |&n, vira va nho & céc thi trudng phat trién va mdi néi cé tir 50% tréd
lén ngudn thu tir cdc san pham, dich vy kinh doanh lién quan téi cdng trinh xanh.

Téng Chi sé hidu qud - Téng lgi nhudn (11/2008-2/2015) - USD Hiéu qud hang nam (%)

N3m Chis6 MSCI  Chi s8 MSCI thé
= Chi s8 MSCI CTX toan c3 CTX toan ciu gidi MSCI

Ch; 22 MSCI thégi?in = ACWIEIMI
= MSCI ACWI IM 332 46 — =
e 2014 5.10 5.50 4 .36
M e and 2013 29.04  27.37 2417
300 ,"\II I"I||II“‘(| Ve U ¥ —
i AV 2012 34.58 16.54 17.04
W i
LM ' ' 2011 -6.81 -5.02 -7.43
f.fJ IFIJ'*I.J _____ 2010 14.97 12.34 14.87
___." u b, _pedd.ad

o ATy e 61% lanh dao doanh
ASAANY e nghlep cho ra ng yéu
i to bén virng s& dan
o o toi phan hoa thi
|y trudng, nang cao
ol hiéu qua tai chinh

Mov08 Jun09 Dec09 Junl0 Decld Julll Janl2 Jul? Janl3 Augl3 Febld Augld Febl5

G IFC
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B Gstbuse

B Tynguyen

CaBBVaTN

Ngay cang co
nhiéu Quy
dinh nha
nuwéc

vé cong trinh
xanh/str dung
nang lvong
hiéu qua trén
khap thé gidi

/¥

This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of internationifronti ers and boundaries and to)

Ti 1& doanh nghiép cho biét chinh phi nwéc
minh cé quy dinh vé cdng trinh xanh (theo dia
phuong)

Sowce: McGraw-Hill Construction, 2013

100%

My | Anh| NaUy UAE | Brasi

st Du’c i ingapar Nam Phi

CIFC
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the name of any territory, city or area.

Viét Nam

hiéu qua

Quy chuan vé Cac céng
trinh XD s&* dung NL

QCVN/09:2013/BXD

Philipin
Quy chuan Céng trinh xanh
qudc gia
Ban hanh thdang 6/2015

—

Indonéxia

quoc gia

Quy chuan Céng trinh xanh

Ban hanh thdng 4/2015
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Quy dinh cta nha nwéc

la mét cach hiéu qud dé kiém sod
muc st dung nang luvong

P
Hinh .;/ | Tién do thyc hién quy chuan cong trinh & cac nwdce IEA, BRICS va
NS Tunidi
1925 708 @ R R W 0 W F R 0 F N = = % w 1 & o 6w 1~ I~ 8 = i 0
- = g | S L L Y R e BTy g;
& R R AL Al e 2 22 2 2 2 2 2 2
1945 - | Indonéxia

Quy chuan Céng trinh xanh quéc gia
19657 | Ban hanh théng 4/2015

1985 —
2005 —
2025 —
g @ = 12 ] = o c ] o E'l = = = T L] s} = c L} o i = - E = @ o
U9 W o = = = m = v C m 8 wm B 9 u PR 7
£ @ ¥ £ 2 B &£ % 2 % 3 8§ 8§ & 9 5 = = 2 4 g @ s % 8 8 ¢
© 9o = § £ £ E 5 o =2 =2 = S £ T 3 c % B E ©® ©
<< e = = vl = [=] i} = = wI =
o w0 a [, o - ] i o £ F =
- Y << ] = S £ o - O = [T c T
5 S < g " e O 9 ¥ A o
2 2 x z =2 3
S v 5 ] c g
=
=
. Sira d6i tiép theo . IQC hién hanh . [Thoi gian stra d6i gan nhat QC trudc
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IF Finance Corporation 14
WORLD BANK GROUP



Quy dinh cta nha nudc
M0 hinh t6i wu 1: Lo trinh dai han

— , , . . o, i ) .
Hinh @ Xu huwédng mirc do nghiém ngat cua cac quy dinh vé
‘' str dung ndng lugng trong quy chudn cong trinh
cua Pan Mach

400 —
350
3007 Pan Mach
250 — Theo 16 trinh Cong trinh c6 mrc st dung
5 nang lvgng thuc bang 0
< 200
E
= 150
=
4
100 —
50—
? a1 U qeye b qees 1 2o0e U 20 T 25 T 2oz Coéng trinh
Cong trinh mai cli
Source: 5BI/Aalborg University, 2013, -"'
@ IFc E:;:::iticoo"rﬂoration 15




Quy dinh cta nha nudc
M0 hinh toi wu 2: Chu ky stra doi

Bang 6. Lich biéu xay dwng Quy chuin ndng luvgng cong trinh & cac nudc APP, 1975-200718
75]76] 77] 78] 79[ s0[ s1] s2] s3] 4] ss]s6[s7[ss[soJon] 017 02T 03T 04 05 06] o7 osJ oo 0o o102 03] 04J 05T 06 07T 08

ATUS
Thuong mai
Nha &
CAN
Thuwong mai
'Nha &
CHIN
Thuwong mai
Nha & -
IND

Thuwong mai

JAP

Thuong mai

Nha &

KOR

Thuong mai/Nha &
USA

MEC
ASHRAE
MEC
ASHRAE

Thuong mai

Nha &

My
Slra d6i Quy chuan 3 ndm mot 1an
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Quy dinh cda nha nuéc
Cac mo hinh toi wu khac

Cudng ché
Cudng ché bén thi 3 I mot cach thuce hién hiéu qua, it
ton kém

Thuwdéng phat
Bang tién hay khéng bang tién

Cong cu bao dam tuan tha
HO trg qua trinh tinh todn, danh gia

Pao tao, cong khai thong tin
Hoi thao, hudng dan st dung, thi diém

Thu thip so liéu, danh gia
Bao gébm cac xu hudng tuan thd

Cap nhat dinh ky

Dua trén cac bai hoc kinh nghiém va muc tiéu dai han

International .
Finance Corporation
'WORLD BANK GROUP




Van con mot s6 rao can can khac phuc

D4u la nhitrng rao can chinh déi vai viéc st dung nang lwong tiét kiém
cho doanh nghiép/té chirc chia ban?

& Kha nan U t6 ki | Neudn
Nhan thirc ChuAyen ha nang Yéu to’(klnh gu
mon tiét kiém / té vén

Trung Quéc

An Do

Braxin

18% 14%

Otxt raylia

My/Canada

€Pie &

b
&
g
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Vi sao qua trinh nay van chwa dién ra?

Dinh nghia tiéu : . : Chi phi/mirc d6 phirc tap
"z h'? Uu tién tiet kiém chi . o
chuan ‘xanh™? Uy phi & khau nao Theo cam nhan va thwc
tin, ngdé nhan xanh -

"Qua bdng trach
nhiém"

Internatlonal
IFc Finance Cﬁpuﬂhﬂn
'WORLD BANE OROUF



Vi sao qua trinh nay van chwa dién ra?

Cong trinh

xanh la gi?

*Ngd nhan xanh: mdt s6 nguwoi lgi dung thuat
nglt ‘xanh’ dé tw nhan coéng trinh cta minh I3
‘xanh’ nhung khéng cé co so thuc té

eUy tin: thuong & mirc thap doéi vdi phan Idn
cac Cong trinh xanh

eCan cé mot dinh nghia co uy tin, cd kiém
chirng, don gian



Vi sao qua trinh nay van chwa dién ra?

e “Dé thiét ké céng trinh xanh doi hdi phdi tinh
todn nhiéu yéu té. Vay téi phai wu tién nhitng
gi? Chi phi tiét kiém duwoc nhiéu nhat ¢ khdu
nao?

oSy phirc tap cia mét s6 hé thong hién dai
lam nan long chd du an, nguoi thiét ké.

eCan c6 cach tinh toan thiét ké don gian va co
ché xac dinh wu tién.



Vi sao qua trinh nay van chwa dién ra?

-0.4% to 12.5%

Cost premium for green
buildings lactual costs based
on varigus studies|

0.9% to 29%

Estimated cost premium for green
buildings Ibased on design stage
estimates and surveys|

'IEhi phi thlﬂ: _c_fjg'_ cong tri ap ha n nhitng gi phan I&n moi ngudi nghi!

1
~F

Can mot céng cu don gian dé so sanh chi phi, mic tiét kiém, kha nang thu héi vén.



Vi sao qua trinh nay van chwa dién ra?

[ chisshou |
m “Chung téi muén tré it tién %
‘ . dién, tién nudc nhung chdng cé .
L Nha dau tw J cong trinh st dung ndng lugng NERI T Xéy
tiet kiém nao”

dwng

“Chung téi muén dau
tw vao céng trinh s
dung tiét kiém néng
Iuong nhung thi
truong khéng co nhu

L o

“Chung té6i muén céng trinh st
dung ndng luong hiéu qua nhung
nha dau tu khéng cép vén”

“Chung toi co thé xdy dung

nhi*ng céng trinh tiét kiém

ndng luong nhung chu du
dn khéng can”

Can théng nhat lgi ich gitra cadc bén.



Hiéu dwoc gia tri thwong mai cta khai niém ‘xanh’

GIA BAN TANG
Portland: tang 8%
Singapo: tang 4%

-

-

TIEU THU NHANH HON

Portland: sém hon 18 ngay
Seattle: nhanh hon 4 lan

J

\/_)

A

NUOC

Giam 15-20%

J

-

" GIAM CHI m

4 GIAM Ti LE VO NO’

My: giam 33%

J

~

Anh: +10%-14%
California: +8,7%

\Thuy SY: +5%- 7%

(—'ﬁTR! TAI SAN )

M)1rce



Chon hé thong chirng nhan phu hop

Danh cho nhirng khach hang cao cap cé kinh phi,
can chirng nhan quéc té.

LEED

Danh cho nhitng khach hang cé hiéu biét vé
Tidu chuin ct yéu td bén virng va mudn co sy danh gia toan
leu chuan cu dién trén nhiéu phuong dién
Danh cho nhirng khach hang cé kinh phi
han hep nhung can c6 mot hé théng
chirng nhan don gian, tap trung

Thi truvdong xay dung phi chinh quy

International
IFc Finance Corporation
WORLD BARE ORIUF



EDGE & cac hé thong chirng nhan khac

EDGE

* 3 tiéu chi: chu trong vao hiéu qua s dung tai
nguyén: nang luveng, nwdc, vat liéu

* Nhan hiéu tuong tu nhu ‘Energy Star’ cia My hay
Chirng nhan hiéu qua nang lugng cla EU

e C6 muc tiéu cu thé, rd rang: giam >20% & c3 3 tiéu
chi

* La md hinh phan tich thudn tay: céng cu EDGE tinh
todn murc tiét kiém nang lwong dwa trén s liéu
dinh lvong

* Cho két qua chirng nhan dang Dat/Khdng dat

* Cung cap cdng cu tinh todn véi chi phi thap/mién
phi

* Cap chirng nhan nhanh chéng

* Tinh todan chi phi tiét kiém dwoc tir nhiéu giai
phap cong nghé, co thé str dung cho ngan hang,
TCTD trong viéc danh gia tinh kha thi vé mat tai
chinh

DPON GIAN, NHANH CHONG, CHI PHi HOP LY
Phu hgp cho thi truvdng dai ching va cac nwdc
dang phat trién

e HE THONG KHAC (e, sreeam, otus)

* Tl 6 tiéu chi tré Ién: s&r dung nhitng tiéu chi vé cong
trinh xanh cé pham vi réng hon nhu sirc khoe, giao
thong, hé sinh thai ... ch&r khdng chi lién quan dén
cong trinh xanh

« Quy dinh kha I6ng vé tiéu chuan hiéu qua bat budc

* Sir dung trong sé khac trén tirng tiéu chi, hang muc:
khéng phan tich, chdm diém chi s6 mdt cdch chd quan

* Phan ra nhiéu mirc chirng nhan nhu “da chirng nhan”,
llBaCII’ llvéngll’ llBach kimll

D& tinh todn can sir dung phdn mém md phong phirc
tap

e Quy trinh danh gid rwedm ra, ton kém

» Khéng c6 ndi dung tinh toan chi phi tiét kiém dwoc
hay cong nghé goi y trong qua trinh chirng nhan




Excellence In Design
For Greater Efficiencies

Edsge

La hé thong chirng nhan hiéu qua s dung tai
nguyén danh cho cONQ trinh xay maoii tai cac thi
trroong moi nol

EDGE la gi?

<
g

Phan mém EDGE la giai phap k¥ thuat gilip xanh héa cong
trinh cling nhw tinh toan chi phi ban dau, chi phi van hanh
dw tinh tiét kiém dwoc.

c6 thé duoc st dung boi cac chuyeén gia trong nganh xay
dwng ma khong can dén chuyén gia cong trinh xanh



EDGE la...

Cong cu danh gia

www.ifc.org/edge
S& dung mién phi
Giao dién don gian

La cong cu toan
cau

Tiéu chuan toan cau

Giam

20%

Cai thién 20%
Nudc, nang lvong & nang
lwong quy doi
Gidi phap xay dwng ban dau
nhw nhau

Hé théng chirng nhan

Kiém dinh
e Chirng nhan sau
khi d3 kiém todn
thiét ké va kiém
toan xay duwng

 DPon gian trong
kiém todn




Nhu cdu vé EDGE
Indénéxia can mot giai phap:
- Giup dua ra quyét dinh thiét ké
thong qua phan tich tai chinh
- Dé cdng nhan cac céng trinh cé
hiéu suat cao

Mot cach gian tién Hiéu qua, tiét kiém




Phan mem EDGE (www.ifc.org/edge)

Két qua theo dac trwng thiét ke
St dung tinh toan vat ly cong trinh

Pa dia phwong hoa

vé chi phi dién nwéce, khi hau ...

Final Encrgy Use | SHE.0 kWh/ MoathfUnit Operational CO2 Savings [ B too2/vear
tmbodied Energy Savings | 0 M)

Firal Water Use [ WL ki Month/Unit

| S S Bl

e Case Unity Costs. [ TR 5/ onth/
Uility Costs Redoction [ 000] /Month)/ Unit

RESULTS

Energy: 0.00%%

{ Energy Efficiency Measures

Ealact ophons from the list balow Edit default values, iF reguired

HMED n Reduced Window to Wall Ratic - WWR of 20%

| HMEDS
| HMEDS

0.53
] nsulation of Roof - U Value of 0.45

e —

[Wirmz K] |

WFR 2% Il Heating Energy
HMEDZ n Refiective Pant/Tiles for Roof - Sclar Reflectivity (SR) of 70% =g |
HMED3 n Refiective Paint for External Walls - Solar Reflectivity (SR} of 70% SR | B Cacing Encrgy
| HMED4 n External Shading Devices - Annual Average Shading Factor (AASF) of AASF | Fan Enargy

B Home Appiiances

n tnsulation of External Walls - U Value of 0.45 [witmz k] | -

| HmeD7 ] Low-E Coated Glass - U Value of 3 W/m2 K and SHGC of 0.45 [wi/mz K] | |
i SHIGC I | LLighling

HMEDE n Higher Performance Glass - U Value of 2 W/mZ K and SHGC of 0.28 [wifmz K] [ .
1 SHGC |

HMEDS n Matural Ventilstion

HMELD n Ceiling Fans in sl Habitable Rooms

Base Wirtual Enrgy  Improved Viriual Enengy

HMELL D Variable Refrigerant Volume (VRWY) Cooling System - COPF of 3.5 coe | Case  forComfori® Case  for Comifort
| HMELZ n High Efficiency Boiler for Space Heating - Efficiency of 0.9 % EFF. |
i HMEL3 E High Efficiency Boaler for Hot Water - Efficiency of 0.9 % EFf. | ENERGY [hwmmmea I':I
HMEL4 !:j Heat Pump for Hot Water - COP of 3 cop |

m

Hwdng dan thiét ke
trén nhiéu chi tiéu ky thuat

Lén ké hoach dau tw

cho chu cbéng trinh




Nha &

Siéu thi

Khach san

Van phong

Bénh vién




Quy trinh chirng nhan

~ z z 3> 1 ~n Ve
KIEM TOAN KHACH HANG . DOI TAC EDGE
bang ky trong giai | D3ne kv du 4n
doan dau thiét ké E & 1 :
\<§ * 1
@ Thué kiém todn Tur danh gid bing Cung cap cong cy EDGE
e cong cu EDGE & ndp ¢
%_ két qua ki:]'“'gtlay to Kiém tra quy trinh
. can thié . g
& Kiém tra cong cu danh gia
= EDGE, hb so

Cap chirng chi EDGE

| i

Thué kiém todn sau
khi thi cong xong

A

)
Z
@]
O
T
|_
2
<
%]

thic




EDGE can lam gi dé thuc day thi trwong

20% tat ca cac cong trinh méi trén thi trwong [nha &] dat tiéu chuan ‘xanh’

Cha dw an sir dung EDGE dé tao
sw khac biét

Ngan hang xay dwng san pham
maoi hwdng toi thi trwong CTX

Nguwo&i str dung dwoc hwdng cac
loi ich trong van hanh cong trinh

Nha nwéc c6 chinh sach khuyén
khich, thdng nhat quy chuan vé
TKNL

Quy dinh ctia
nha nwdc

Diu tw vao
cong trinh,
cong nghé

HO tro’ cac
san pham
tai chinh

Esige

Hé théng chirng nha

tai cac thi trwong muc tiéu trong vong 5-7 nam.

International

IFC:

Flnance Curpuratmn
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Dw bao murc tang triee'ng xay dwng cua Viét Nam

* Viét Nam la mét trong nhitng nén kinh t& Chau A c6 t6c d
tang trudng cao nhat trong 20 nam qua (binh quan 7,5%)

* Trong vong 10 nam qua, murc nang luong tiéu thu da tang
v&i toc do nhanh hon tang GDP, binh quan 14%/nam.

e Tang truong xay dung binh quan dat 12% trong 10 nam
qua.

e Nang lwong tiéu thu cta cong trinh tang do: P N
— Gid nhién liéu ting L O/f:l

— Nhu cau tién nghi tang S e
— D06 thi hdéa nhanh _



Dw bao tang triwédng cua Viét Nam

Thi truwong xay dung Viét Nam du kién sé dat tri gia 14 t1 USD vao nam 2021.

16 * Giatang phan khic nha @ mat d6 xay dung cao va
14 nha cao cap c6 mat dd xay dwng thap
e Nhu cdu vé nha & cé gid thanh hop ly tang trd lai
12
10
D
o 8
ﬁ;
6
4
2
O 2010 T 2011 T2012 (e)] 2013 (f) [ 2014 (f) [ 2015 (f) | 2016 (f) | 2017 (f) | 2018 (f) | 2019 (f) | 2020 () | 2021 ()
|lC6ng trinh 3.9 4.2 45 5.2 6 6.8 7.7 8.8 9.9 11.1 12.5 14

Nguén: Theo ddi kinh doanh quéc té, Bd ngoai giao Mau dich quéc té Canada, Bloomberg, Co quan Nang lwong Quéc té



U'dc tinh phi chirng nhan EDGE

Phi xin cap chirng nhan EDGE Cong trinh (cac loai

Nha dan don 1é 5.000 m2~ | Trén 50.000
(56 wéc tinh) an ¢ 50.000 m2 2

Chti sé hiru tra toan bo chi phi

Phwong an chi phi thap (kiém toan 1 $1,900 $4,300 $5,600 $7,200
ngay
Phwong an chi phi cao (kiém toén 3 $3,900 $7,300 $9,600 $13,200
ngay
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Chirng nhan, phan mém EDGE

e Cung cap huwdng dan thiét ké cho chd du an

e Cho phép ngan hang danh gia cac du an cong trinh xanh
e Cung cap phan mém truc tuyén mién phi

e D3 dwoc tham dinh bdi kiém todn ddc l1ap

e Thu thap s6 liéu vé du an, du bdo murc sir dung

e Pon gian, chi phi thap

e Ra mat trén toan cau tir thang 9/2014

e S& ra mat tai Viét Nam vao thang 6/2015

Excellence In Design
For Greater Efficiencies

E’:ge www.edgebuildings.org
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Khach san SAMHI Marriott Fairfield, An Po

. I . Giam 21%
. @ chi phi nang
Yas lvong

‘ Giam 23%
) chi phi nuwéc

E Giam 30% vat
liéu st dung

Giam ti |1& clra s6/tudng, diéu hoa khdng khi s dung may chiller truc vit giai *
nhiét nwdc, dung kinh phat xa nhiét chdm, quat thap giai nhiét cé bién tan,
bom da tdc, dung béng dén tiét kiém dién dang sau nha, dung bom nhiét

LD N r.'l.llllr.'-'l-

Dung bé xi xa nwdc 2 nac cho tat cd cac phong tdm kém hé théng x ly, tai
ché nuwdc ban

Tran va san d6 bé tdng day 150 mm, tudng bao va twdng chia xay gach bé
téong ddc 200 mm, san gob |4t

= oaw
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Chung cu Canopus Constelacao, Braxin

" I . Giam 22% chi phi Dung két cdu che nang ngoai, thiét bj diéu khién chiéu sang hanh lang, ngoai
- ning lwong trdi, bd thu nhiét mat troi d€ dun nudec ndng cung cap 80% lwgng nudc néng

Yas? = hang nam

«? o)
‘ Glam 21% 500 vai dong chdy thip cho chiu b&p va lavabd, diing bé xi xa nuwée 2 nic
Ce Y chi phi nudc
I_‘ - ot S ) E— '1I:J,!.f ————— RSP | PO I [ R P ) [,

Q Giam 54% vat  Tran va san bé tong kém 25% si chéng ndng, tuong bao va tuong chia xay
—— liéu sir dung gach bloc 16 trong lvgng vira

Excellence In Design
For Greater Efficiencies
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QL'P

Giam ti 1é clra s6/tudng, twdng bao son phan quang, dung két cau che nang
ngoai, quat tran tiét kiém dién, dung den tiét kiém dién trong nha/& khu vuc
cong cong/ngoai nha, bo thu nhiét mat troi dun nudc néng

nang lvong

‘ Gidm 39% Dung voi sen dong chay thap, voi dong chay thap cho lavabé, dung bé xi xa
C chi phi nuéc nuwdc 2 nac, hé thdng hirng nudc mua, hé théng x&r ly nuwdc ban dung cho bé xi
Gidm 23% Vvat S5t L e . o= T U T
Q DA Tran va san do bé tong, twong bao va tuong chia do bé tong cot thép day
liéu sir dung
[ = ] 150 mm

Excellence In Design
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Khu nha & cao cap NJ Zinnia
An Do

Khu nha & cao cdp NJ Zinnia gébm nhiéu d3y nha do kién tric suw Ishwar Gehi thiét ké va do
céng ty NJ India Realty xay dwng, qua d6 cung cap dich vu lién hoan vé quan ly, thyc hién du
an dia 6¢c. Mbi can nha 2 tang cé dién tich khodng 92 m2, 3 phong ngl. Chi nha s& tiét kiém
duwoc khoang 500 rupi moi thang tién dién, nwdc nhd cac tinh nng tiét kiém.

HIEU QUA SU’ DUNG TAI NGUYEN GIAI PHAP KY THUAT

P I . Gidm 41% chi phl’Giim tilé cu’\zAa so/}uqi\g, sqp phz?n q'uAlangAcho r\Agoi \ia maifAkmhuphu\t')u'c Xa ,
s & ning luvong thap, quat tran tiét kiém dién, den tiét kiém dién, tam nhiét mat troi dun nudc
Vas = nong

‘ | 'Gidm 32% chi  Dung voi sen dong chay thap, voi lavabd, voi bép dong chay thap, dung bé xi xa
> phi nudc nudc 2 nac, hé théng hirng nuwdc mua
Q Giam 24% vat  Tran va san d6 bé tdng kém hon 30% tro min chéng néng, tudng bao va tudng
—— liéu st dung  chia d6 bé tdng cot thép

i Sioshiee
E <§ * o I International
»ge @ IFC | e
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Chung cw EHome 5 Nam Long, TPHCM, Viet Nam

#AChung cu Ehome 5 Nam Long, con goi la Bridgeview, la mdt cong trinh t6 hgp chung cu
b cOm 492 can hd 1 phong ngl cé gia thanh hop ly. Cong trinh cd vi tri gan trudng, cong
'vién, chg, cach trung tdm thanh phd chi vai km. Cac tién ich gdbm nha cong déng, cdng
vién bén séng, nha tré

GIAI PHAP KY THUAT

ol Giam 31% chi ohi Giam ti 1é clra s6/tuwdng, dung két cdu che nang ngoai, son phan quang cho
™ d lam oC Ip I N N 7. / N N \ 7. , N ~ N
v @ " tuwong bao va mai, cach nhiét twong bao va mai, kinh chi s6 chéng nhiét cao,
CIR nang lugng A LiA ain
den tiét kiém dién
‘ Gidm 22% chi ~ Dung voi sen dong chay thap, voi lavabd, voi bép dong chay thap, dung bé xi
—> phi nwéc xa nudc 2 nac

Q Gidm 34% vat - Tran va san dé bé tdng, twdng bao va twdng chia xay gach bloc bé tong khi
—— liéu str dung  trungap
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Cum cdng trinh FPT, Pa Nang, Viét Nam

: e
#Cong trinh 6 tang nay c6 hé thdng nudc ndng nang lugng mat troi dung tich 1.500 L
~%va mdy phat thai duong ndng cong sudt 12 kWh/ngay. Khu t6 hgp cé mét san bong

‘d4, sin bong rd, cdng vién, bé boi. Thoi gian hoan vén dau tu vao cac cdng nghé tiét

§ o  ; ',.,-,- Sty
= = L A akiém nang lwgng cta cong trinh la dwdi 3 ndm nho ha chi phi dién nudc.

o . ., Pin mat troi, hé théng lam lanh ga bién thién hé s6 COP cao, cdm bién thu

AL Giam 21% chi phi A Lt el Lt N . e . Ae s i

5, ning lwong nhiét khi thai, Il<|nh ht\_e sO chE)ng ndng cao, mai/twong cach nhiét, dén tiét
o - kiém dién, thiét bj diéu khién dén

Hé th&ng lam mat cé ‘thap giai nhiét khd’ nham giam thiéu tiéu thu nuéc

‘ Giam 32% chi
D phi nudc cho hé théng diéu hoa théng gid.
Giam 20% vat . n A en , o a LA ua
Q liéu st dung Tuong bao xay gach bloc bé tong khi treng ap, san bé tong
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Khach sang City Express, Santa Fe, ﬁé__hicc“)

Céng trinh khach san 7 tang
nay c6 135 phong, v&i chi
phi ban dau tang thém Ia
56.000 USS. Chi phi tang
thém nay sé thu hoi dugrc
trong khéng day 1 ndm, vi
chi phi dién nudc du tinh
s8 tiét kiém dwoc 7.500
USS madi thang.

IHIEU QUA SU DUNG TAI NGUYEN IGII:\I PHAP KY THUAT

Gidm ti 1& clra s6 /tuwdng, dung két cau che nang ngoai, diéu hoa cé chiller

& I & 0,
> & Giam 51% chi phi gidi nhiét nwdc, kinh phd hé sé birc xa thdp, mai/tuong bao cach nhiét, dén

us? nang lugn
o EIUOME  {iet kiam dien
.2 0 . ’ « A N s
‘ Glam,32/? chi i sen dong chay nhd, bé xi xa nuwdc 2 nic, tiéu tiét kiém nwdc
Ty phi nuéc
Q Giam 44% vat  Tran, san bé téng tdm dan, twdng chia xay gach bloc bé tong 16 trong
— liéu sir dung lugng vira, san bé tdng, khung ctra uPVC.
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Khach san SAMHI Marriott Fairfield, An Po

. I . Giam 21%
. @ chi phi nang
Yas lvong

‘ Giam 23%
) chi phi nuwéc

E Giam 30% vat
liéu st dung

Giam ti |1& clra s6/tudng, diéu hoa khdng khi s dung may chiller truc vit giai *
nhiét nwdc, dung kinh phi bilrc xa thap, quat thap gidi nhiét c6 bién tan,
bom da tdc, dung béng dén tiét kiém dién dang sau nha, dung bom nhiét

LD N r.'l.llllr.'-'l-

Dung bé xi xa nwdc 2 nac cho tat cd cac phong tdm kém hé théng x ly, tai
ché nudc thai

Tran va san d6 bé tdng day 150 mm, tudng bao va twdng chia xay gach bé
téong ddc 200 mm, san gob |4t

= oaw
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Chung cu Canopus Constelacao, Braxin

s I . Giam 22% chi phi Dung két cdu che ndng ngoai, thiét bj diéu khién chiéu sarlg hanh lang, ngoai
y g nang lrong troi, bd thu nhiét mat troi dé dun nuwdc ndng cung cdp 80% lugng nudc ndng
an = hang nam
.2 0,
é Glam 21% - 5iyng voi dong chay thap cho chau bép va lavabs, diing bé xi x nuréc 2 néc
) chi phi nuwéc

Tran va san bé téng kém 25% si chong ndng, tudng bao va twdng chia xay

«? 0, "~ -
Q G,I?m 5,'4A’ vat gach bloc |0 trong luvong vira
liéu st dung
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Giam ti 1é clra s6/tudng, twdng bao son phan quang, dung két cau che nang
ngoai, quat tran tiét kiém dién, dung den tiét kiém dién trong nha/& khu vuc
cong cong/ngoai nha, bo thu nhiét mat troi dun nudc ndng

nang lvong

‘ Gidm 39% Dung voi sen dong chay thap, voi dong chay thap cho lavabé, dung bé xi xa
C chi phi nuéc nwdc 2 nic, hé thdng thu nudc mua, hé théng x&r ly nwdc ban dung cho bé xi
Gidm 23% Vvat S5t L e . o= T U T
Q DA Tran va san do bé tong, twong bao va tuong chia do bé tong cot thép day
liéu sir dung
[ = ] 150 mm
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Trang thiét ké

Exceence In Design
For Greater Efficiencies AN INNOVATION OF

5
Essge @iFcizzz.

Final Enargy KWh /Month /Unit

Final Water Use E kLf MonthyUnit

Project Details

Project Owner Name |

Project Name ¥ |

Project Owner Email |

|
|
House or Apartment Block Name * | |
|
|

Project Owner Phone |

Location & Climate Data

Enter Contexr Dats

Country |Ango|a r |

City [ Cabinda v]

Income Category | Lower Middle r |

Climate Type |Humid r |

kome s i |-

wmm:m\rm mmmm@s;umu;u:nﬂ
Savings -E !

Project Address Line 1 * |
Project Address Line 2 * |

Project City ™ |

Project Province/State * |

Project Postal Code * |
=

Project Country

*please include details exactly as you wish for them to appear on EDGE certification,




Trang thiét ké

e S— Chon loai cong trinh
4 on log
_Essge ___ @Gurcizms e - ———

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L T

f
|
|
|

My Projects
HmlEnmu KWh /Month / Unit Operational CO2 Savings :m\rm- mmmm@s;umuuu..n
[ 2z S, [ 4

Project Details

Project Owner Name | Project Address Line 1 * |

Project Name ¥ | Project Address Line 2 * |

Project Owner Email | Project Province/State * |

|
|
House or Apartment Block Name * | | Project City ™ |
|
|

Project Owner Phone | Project Postal Code * |

Project Country * |

*please include details exactly as you wish for them to appear on EDGE certification,

Location & Climate Data

Enter Contexr Dats

Country |Ango|a r |

City [ Cabinda v]

Income Category | Lower Middle r |

Climate Type |Humid r |




LChi tiét du an

Al  Excelence In Design
h For Greater Efficiencies AN INNOVATION OF

Essge @ IFcizzm

HmlEnmu KWh /Month / Unit Operational CO2 Savings :m\rm- mmmm@s;umuuu..n
[ 2z : S, [ 4 d

SN . - - - - - - . O S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S e S .y

Project Details

Project Owner Name | Project Address Line 1 * |

Project Name ¥ | Project Address Line 2 * |

Project Owner Email | Project Province/State * |

|
|
House or Apartment Block Name * | | Project City ™ |
|
|

Project Owner Phone | Project Postal Code * |

Project Country * |

*please include details exactly as you wish for them to appear on EDGE certification,

Nhap chi tiét dw an

\ .................................................................................................................................................................................................

Location & Climate Data

Enter Contexr Dats

Country |Ango|a r |

City [ Cabinda v]

Income Category | Lower Middle r |

Climate Type |Humid r |

Woelcome Super Admin H



Théng s6 dia diém, khi hau

Exceence In Design
For Greater Eficiencies AN INNOVATION OF

>
Esige @IFciszs

Woelcome Super Admin H

HmlEnmu KWh /Month / Unit Operational CO2 Savings :m\rm- mmmm@s;umuuu..n
[ 2z : S, [ 4 d

Project Details

Project Owner Name | Project Address Line 1 * |

Project Name ¥ | Project Address Line 2 * |

Project Province/State

Project Owner Email | =

|
|
House or Apartment Block Name * | | Project City ™ |
|
|

Project Owner Phone | Project Postal Code * |

Project Country

Chgn dia diém Céng tr\lnh *please include details exactly as you wish for them to appear on EDGE certification,

*

- e

e B
Location & Climate Data E
Enter Contexr Dats E
Country | Angala v | E
City | Cabinda v i
Income Category | Lower Middle v | E
Climate Type |Humid r | E
s = = = = n e n o m o n o m et n o n = n £ m o m o m o m o n©mm o n e m £ o mn o m o m o m o n @ n e mmmm s n @ m o mmmm e mmm e mm e e - 4
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Chi tiét cong trinh

Nhap thdong sé cong trinh — khdng bat budc nhap céac sbé liéu veé dién tich

™ T N NN N N N S N N N N N N N S N N S N S S N R S N S R SN S S S S S S S N S S N S R S S S N R S N S S S S R R S S N S S N R S R R S R S S

R bk SRR So
Building Data Area Details 1
Encer Building Datz Defsuitlser Encry
Type of Unit Bedroom 34.0 ljlnﬂ
Ascerage Unit &rea rn2 Kitchen ?.Eljlmz 1
Bedraoms/Unit no, Living/Dining | zz.0[  o/m2
—l

Units e Utility, Balcany, Service Sh:l;t 20.2|m2 1
r L Imith
Occupancy [Peeple/Unit) no. Gross Internal Area 100.0 | 100.0 m2

E=ternal Wall Length m/Unit 28.9

]

m

4
I
i
1
|
|
l Flaars no. Bathroom 5.1
1
I
1
1
\

Window to Floor Ratio 24,205 ll
4

N **The Utility, Balcony, Service Shaft (m2) field is equal to the remaining space required to total
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dTrang thiét ké: Cac gia dinh dau vao

Tot nhat khong nén thay doi cac gia dinh. Néu can thay doi thi phai cung
cap nguon thong tin.

— —

S

(ey Assumptions for the Base Case Monthly Average

Cutdeor Temperature
{deg.C)

' Defauic User Entry
E Fuel Used far Hot Watsr | Electric Resistance
i Fuel Used for Space Heating Elzctricity b
1 1=
! Cost of Electricity 0.40 l:l 5 kwh "

H ar ]
! Cost of Diesel Fuel 0.40 I:ISJL

H ) ) Apr 25.5
! Cast of LPG/Matural Gas 0.67 l:ls;l

' . May 24.8
| Cost ofWacer ) —

1 Jun 23.7
: ) ) Jul 23.0
! COZ Emissions g/kwh of Electricity 337 l:l g/kwh A

' ug 23.1
! Window to Wall Ratie 30% l:l %h

. o , Sep 24,1
: Saolar Reflectivity for Paint - Wall 30% l:l% Bet

' < 25.0
! Solar Reflectivity for Paint - Roof 30% l:l%

' Now 24,9
! Hot Water Boiler Efficiency 0% l:l%

i ) Dec 25.0
| wll U Value S —L

2
=
2
2
-
3
=

AR

l i
! a
! |
! s
! |
! i
! a
! a
! |
[ i
l |
l |
\ Glass SHEC 0.8 |:| Factor

Y

AC System Efficiency 2.90 I:lcop

N e e e e e e o e e e Ee En o e o R EE EE EE e EE R EE EE EE e e R EE EE EE EE e EE EE EE EE e e e o Em e =



Nang lwvong

FinalEnergy Uss[  556) kWh/Month /Unit Opsrational COZSavings [ | 002/ Vear Basz Casz Utlity Costs| 237.7] 5/ Month /Unit
Final WaterUse L/ Manth fUnit Embodicd Energy M3 Utiiity Casts Reduction 5/Month fUnit
[ _iig g Emmaa L4 g
Energy Efficiency Measures 0.00% EnERGY SAVINGS
Selecr options from the list below Edit defzult values, if required [
ENERGY (KWhim2/Year)
HMED1 Reduced Window to Wall Ratic - WWR of 20%: WWER
(= | [_d .
WFR 24% I ezt Energy
HMED2uREﬂECtivE Paint/Tiles for Reof - Solar Reflectivity of 70%: Selar Heﬂectiuiwljl ™
- W coolng Energy
HMEU3uREﬂECtiVE Paint for External Walls - Sclar Reflectivity of 709%% Salar Heﬂectivirvljl -
HI\-1ED4u External Shading Devices - Shading Factor of 0.53 Annual Average Shading Ijl Fan Energy
Factor 50
HMEOS [ Inzulation of Roof - U Valus of 0,45 U Value [W/m2 K] E B o Aooiiznoes
, w0
HMEDGu Insulation of External Walls - U Value of 0.45 U Value [W/m2 K] Ijl
HMED? [ Low-E Costed Glass - U Value of 3 W/m2 K and SHGC of 0.45 Uvalus W/mz KI[ 0 Common AmEEE
- =
siec[_d . g
HMEDSﬂHighEr Perfarmance Glass - U Valus of 2 W/m2 K and SHGC U value [W/mz2 K]Ijl " "
of 0.28 10 Hot Water
- o
HMEDQu Maturzl Ventilation — \iriuat Enengy - Virkuat Energy
HME].Du Ceiling Fans in zll Habitable Rooms Tas2 tor Camtart: Gse far Comdart:
. ) \ ; -
HMEllu\BfESI'IEHEREfrIgEI’EI'ItVO'IJI‘I‘IE[VRV, Cocling Systam - COP of Copljl *Virtual energy is the amount of energy that will be required based on the assumption that the home or
' flat will eventually install air conditicning or heating,
HME12u High Efficiency Boiler for Space Heating - Efficiency of 0.9 % Eff. l:l
HME13n High Efficiency Beiler for Het Water - Efficigncy of 0.5 %& Eff. Ijl
HMEL4 [ Heat Pump for Hot Water - COP of 3 coplj|

HME].Su Energy Efficient Refrigerators and Clothes Washing Machines
HMEL& [ | Energy-Saving Light Bulbs - Internal Spaces

HMEL7 [ | Energy-Saving Light Bulbs - Cemmeon &reas and Extarnal
Spaces

HMELE [ Lighting Centrels for Commen Areas and Outdeors
HME].Qu Saolar Hot Water Collzctors - 50% of Hot Water Demand % Hot Waterljl
Collector Areamz ]/ Unit ]
HMEZDO Salar Photowsltzics - 25% of Total Energy Demand % of Annual Electricity Useljl
Capacity kWp/Unit N

HMEZ1 = Smart Meters



O Giai phap str dung nwéc

FinalEneroy Use[ 556 kiWh/Month/Unit

Final Water Use E kLf Manth fUnit

Water Efficiency Measures
Selecr options from the listc below

HMWQ lu Low-Flow Showerheads - & lt./min
HMWUEu Low-Flow Faucets for Kitchen Sinls -10 [t.,/min
HMWOZ [ | Low-Flow Faucets for Washbasins - & [t.,/min

HMWD4n Ciuzl Flush for Water Closets - 6 It/first flush and 3 It./second
flush

HMWDS“ Single Flush for Water Clasets - & It./flush

HMWDEu Rainwater Harvesting System - 50% of Roof Area Used for
Rainwater Collection

HMWD?u Recycled Gray Water for Flushing
HMWDS“ Recycled Black Water for Flushing

Edir defaulr values, if required

Lt./min E
Lt./min E
Lt./min E
ist- Lt./flush ljl

Znd - Lt./flush ljl
Lt./flush ljl
% of Roof Area Used ljl

Base Case Utlity Costs| 237.7|5/Month /Unit

Uttty Costs Reduction s;umlh,'unil

=

Water

4

W s

I kncren
WEEr P

U0 wvamer Chsets

I svasning & Cleaning
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Materials
Vat liéu

FinalEnergy Uss[ 556] kWh/MonthUnit Operational COZSavings | -|¢CO2/ Yesr Base Case Utlity Costs| 237,75/ Month/Unit
Final Watarusa kLfMonth/Unit Embodizd Enargy Ml ‘utiity Costs Reduction S/ Month fUnit
[ 114 Embaas [ 1
. Materials Efficiency Measures 0.0% EMBODIED ENERGY SAVINGS
i Select building material options from the dropdown menus and Entry fields are required i
 indicate reguired thickness EMBODIED ENERGY (MJim?) '
H 7 E
¢ HMMO 1l Floor Slabs | In-Situ Reinforced Concrete Slab T | mm | 0] W Fioor St !
i HMM o2l Riaof Construction| In-Situ Reinforced Concrate Slab v| mm| q Sl 4 B 00 :
. Ml RoorConstructen |
i HMM ozl External Walls [ Common Brick wall v| mm| al oo :
E HMMO4IM Internal walls | Commen Brick wall v | mm| gl Wl Ecemal walls E
! . 2500 !
! HMMOS  Fleoring [ ceramic Til= v | i
- I 0 B remz wals .
' HMMOSl window Frames |Aluminium hd | e :
E Hno7 [l Insulaticn for Ruuﬂ Palystyrene r | am === — ~ ——= = = === = e = e = I = === = = e Flaring i
i HMMOEM tnsulstion for wall[ polystyrens v E
! | YLy | e I window Frames !
: B e e =]
: . |
: Base Improved :
i casa Case !
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Materials
/r \ 4 \ V4 —\‘
NANG LUONG HAM CHUA (MJ/m?)
4000 [
~Tam san
3,500 -
3.000 - m Mai
2,500 - ® Twong bao
2,000 - B . .
Tuwong chia
1,500 -
San
1,000 -
. J
500 - Khung clra so
]
0 - . ' e Cach nhiét
Trwong hop dién hinh Sau khi cai tién
o vy
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Lwra

chon loai vat lieu

Giai phap tang hiéu qua st dung vat liéu

Chon logi vit liéu xdy dung tir menu thé xuéng, sau dé chon dé day

HMMO 1]l Floer Slabs

Hno 2l Roof Censtruction| In-Situ Reinforced Concrete Slah

| In-Situ Reinferced Concrete Slab

1|r| mm 0

Materials

Yéu céu nhép sé liéu

R —

HMMOZ External walls

L

Cammon Brick Wall

HMMOSI Internal walls
HMMOS  Floaoring
HMMOEL Window Frames

HMMOZ [l Insulation for Roof

HMMOE Insulation for wall

Commean Brick Wall
Honeycomb Clay Blocks wall
Medium Weig

ht Hollow Concrete Blocks
Solid Dense Concrete Blocks
Autoclaved Aerated Concrete Blocks
Fly-Ash Stabilized Soil Blocks
Compressed Stabilized Earth Blocks
GGBES Stabilized Soil Blacks

Rammed Earth Blocks/Walls

Precast Concrete Panels

Straw Bale Blacks

Timber Stud with Insulation
Phosphogypsum Panel with Fibre Glass Insulation
Ferrocement Wall Panel

In-Situ Reinforced Wall

Cellular Light Weight Concrete Blocks
Local Limestone Blacks

FalG Block

Steel Profile Cladding

Aluminium Prefile Cladding
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