EDGE nporpamm awunrnaH HorooH 6apunroir
YH313X34, 6apunrbiH matepuang TaBurgax
lWwaapAanara



AArAAL 6U HOFOOH BAPUNTA BAPUX X3P3IrTAaU B3?

Bapwunara 6anryynamx 6apux, almnrmanTbiH ABUAAL ANXUIAH 3PUYMM XYHHUN
X3P3rN33HMN 36 XYBUUT X3P3MN3IK, AINXUNH XYNIMMKUNH XMMH 39 XyBUUT OBypayynaar.
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o
AArAAL 6U HOFOOH BAPUNTA BAPUX X3P3IrTAaU B3?

BapuarbiH apuYnm Xy4HU xaparnaa 2035 oH raxag 37 xyBuap ecex TeneBTan HalHa.
9H3 6CONTUNH 96 XyBb Hb XOrKuK by opHyyaaa 6mui 60nHO raxk Taamarnax 6anHa.

Current GHG Current GHG _ .Estimate(i
from USA from buildings additional GHG
6.8Gt 9Gt from buildings

by 2030
7Gt

Current GHG

from India
1.7Gt




AArAAL 50 HOFOOH BAPUIITA BAPUX X3P3ArTan B3?

BapunrbiH canbap Hb A3NXUIH 3AUNH 3acarT Op»K UPXK by banrannimH matepmasnbiH
40 XyBUWT X3P3rN3a3r.

% MATERIALS USED IN THE BUILDINGS
Concrete 75%
Bricks 70%
Aggregate 65%
Glass 65%
Wood

o
o

Copper 35%

Aluminum 25%

:
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Steel

0% 20% 40% 60% 80% 100%
Adapted from Europa.eu # Used in Buildings » Other Uses
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AATAAL U HOTOOH BAPUITA BAPUX X39PJ3IrTaun Ba?

RAPID URBANISATION

CLIMATE CHANGE

RESOURCE SHORTAGE



OYCK: A3NXUAH BAHKHbI MMLLYYH
@ WORLD BANKGROUP

IBRD IDA IFC MIGA ICSID

International International International Multilateral International
Bank for Development Finance Investment Centre for
Reconstruction Association Corporation Guarantee Settlement of
and Agency Investment
Development Disputes

Loans to Interest-free loans Solutionsin Guarantees of Conciliation
middle-?ncome and grants to private sector foreign direct and arbitration
and credit-worthy, governments development. investment’'s non-  of investment
low-income country of poorest commercial risks. disputes.

governments. Countries.
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OYCK YYP AMbCIAlbIH ©6PUYNONTTIN TIML3X34 HOrOOH
BAPUITAA TABUITOAX WWAAPAONAIbIT CYAJTIAX Y333 EDGE
CUCTEMUNT BONOBCPYYJICAH.

Excellence In Design

For Greater Efficiencies




OYCK HOINOOH BAPUITA 2 TOPBYM AM.AOJINAPbIH XOPOHI'© OPYYINANT
XUNXK, 1 CAAl M2 TANIBAN BYXUU BAPUITYYOAL YHINI33 XUNX
BATAJITAAXYYIICAH.
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Investment numbers include own account and syndicated loans, as of end FY16
Certifications numbers as of March 1, 2017
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O3NXUN OAAAP EDGE MNPUYUIITA3 ABCAH Tecnyyq

MEXICO:

CHINA: City Express
Johnson Controls Lares Desarrollos

[13:7:V\[o]\'B
CareMed

Lebanese American University e Metric Development Group

Vinte
BULGARIA:
Kaufland

COSTA RICA:
City Express

= R y Fuprovi

e

VIETNAM:

Capital House

Ciputra = 5

Flamingo Dai Lai “28 COLOMBIA:
FPT . d City Express

INDIA:
Abhikalpan
Aroma Realties
Johnson Controls
NJ Zinnia
Quasitum

HUDLAND
SAMHI Nam Cuong . .

o - Nam Long &8l ECUADOR:
shapoorji Pallonji ) p . National Housing Organization 2 Vega Tobar
VBHC . THAILAND: X 5 \, Novaland Group

i Ticon Group 23 Tien Phat
GHANA: - S : 5
CDC/Actis | PHILIPPINES:
gl Imperial Homes BRAZIL:

i Canopus
INDONESIA: iR R ARGENTINA: P

Bumi Lestari Makmur : Cassaforma

Ciputra Jefatura de la Ciudad de Buenos Aires

Emporium Indonesia GCBA

Panoramaland Grupo Edisur

Springhill Group Hospital Aleman Asociacion Civil
Makro Supermayorista

SOUTH AFRICA:
IHS
Similan




XAMTbIH AXXUITJIATAA

- _ ]
Bapunra 6anryynam:xmmr sapumm Xy4HUM X3P3r/133r3sp Hb FMIPUUATISKYYAIX YU
arkunnaraa, xonboraox HOpM, AypP3am, CTaHAAPTaA YHINI33 XK, 60NIOBCPOHIYM
60/1rox 3eBNOMXK raprax

n u

BapuarbiH canbapbiH “HOrooH rapunaras”, “sko Tamasr” onrox TOrToNLOOHA 30pUy/aH I
EDGE cuctemuimr MOHronbIH ereraeng, HANLYY/13X

YHA3CHUN M3PIaXKUNTHYYAUMUT Cyprax, 01I0H HUNT34, OUNATONT M3A33/13/1 TYradX



XAMTbIH AXXUITTIATAA

2019 oHbl 10 capbiH 14-HA
OYCK, AXB,HOCK
XapunuaH ONIroNLUONbIH
CaHaM»X BUYUIT rapblH yCar
3ypCaH.

9H3 caHaMX BUYTrMIH
paryy 10000 annbiH
op/aorog HUMLUCSH OPOH
cyyuHbl Teceng EDGE
CUCTEMUUT alLMINAHA.
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HOrOOH BAPUNTbIH YHAINM33HUWN EDGE
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http://WWW.EDGEBUILDINGS.COM/

EDGE CUCTEMUWH OHUJIOI OABYY TAI




EDGE — NPOrPAM XAHIAMX, CTAHOAPT, YH3JIF33HNN CUCTEM

YE WIAT 1 YE WAT 2 3am YE WUAT 3
20 MYRIBEAMBE YO X YCVREVAL EDGE CAIIEBHLAGIMA
BRI LL/HIHFW T HATHIBHRRRIA
BRYRXHIOCH WAV/OWH

GHO THRGIHX




EDGE: HOFTOOH BAPU/TIbIH CTAHAOAPT

© ®

20% 20% 20%
APHUMXYY YCHbI BAPUITTBIH MATEPUATTL
YOPATIO LLMHIMIIC3AH ISPYAM XYY
PR vaiime
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EDGEINPOIPAMM
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Edge GwCi==—

(P Expanded View English » ‘ Homepage ‘ a .Oyuntsatsr...

Homes DASHBOARD ] | VERSION 3.0.0 e ‘ I FILE - l
Auto-Calculate: Off Final Energy Use Final Water Use Final Operational CO2 emission Final Embodied Energy Final Utility Cost
0.00 0.00 0.00 0.00 0.00 B
Results Last Updated: Just now

Design  Energy 0.00% Water 0.00% Materials 0.00%

HIDE RESULTS A

Building Type
Primary Building Type

Homes

Subtype

Serviced Apartment

‘n’@‘e‘@‘m‘m“:‘ﬁ’D‘g‘»‘s x

Location

Country

South Africa

City
Bloemfontein




EDGECUCTEMUMHAPIAYIIATT:

CYYPL3AIBAPI API'AX
STANDARDS . Buidng | e,
alod T Specic ia
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EDGECUCTEMUMHAPIAYIIATT:
CYYPB3AIBAPI API'AX
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EDGECUCTEMUMHAPTAYIIATT:

CAKPYYIICAH3AIBAPIAPIAX
BaseCase + Eficiency |

Measures
. :
N\
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Building




EDGECUCTEMUAHAPTAYNATT:
CYYPb3AIBAPBACAVKPYYIICAH3AIBAPBLIHAITAA

%

SAVINGS
Base Case Improved Case
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Consumption Consumption
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Consumption




EDGECUCTEMUAHAPTAYTAJT:

CYYPb3AIBAPEACAWKPYYJICAH3AIBAPLIHAITAA

30.1% Meets EDGE Energy Standard

43.0% Meets EDGE Water Standard
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1,400‘
EEEE NN NN NN NN NN N EEEEEEEEER

33.5% Meets EDGE Materials Standard = W Floor Sbe

CYYPL3AIBAP-CAVKPYYTICAH3AIBAP

E

AVA

5
*ge

lllllll:l I BB R RRRRRRRRRERERN]
D anpamptURRERER, I Roof Constuction
1,000 N : ..l
" *a
] = Reduced
- -
bl : MaterialsEE
u n
| |
800 e :
= ' B windows
a0 = = i
= n W Insustion
[ ] n
= I s -
T g n
a = Lo mj“:( ] L—? Lh‘] [}
[ ] [
[ ] Base Improved .
‘ Case Case N
. o
®agunnsmmnnnnnnnnnnns?
EMBODIED ENERGY(MJ/m?)
Excellence In Design
For Greater Efficiencies
ANINNOVATION OF
5 International
IFc Finance Corporation
'WORLD BANK GROUP




BATAIITAAXYYNANT

EDGE nporpam gsap erergenee
333MLWKIY/aKcnepT 63NTraXK, ayauTop
6aTanraaxkyymnk, EDGE rapumnraaxyynaryssp
H6aTanraaxyysnHa.

International
Finance Corporat on
'WORLD BANK GROI

Essge @iFc



EDGE EXPERT

* https://www.edgebuildings.com/edge-experts/edge-experts-around-the-

world/

Byambatuya Dagva

Renewable Energy Engineer, Ulaanbaatar Green Tsovoo Gansukh
Affordable Housing and Resilient Urban Architect, Archetype Mongolia LLC
Renewal Sector Project @ Ulaanbaatar
Adilbish Bat-Erdene @ Ulaanbaatar
Civil Engineer, Ulaanbaatar Urban Services and ~
Ger Areas Development Investment Program ~
Project Implementation Unit
Q Ulaanbaatar
& in
Gantulga Odgerel Werner Haberzettl Sugarragchaa Tserendash
Hvac Engineer, MUB-NOSK-AHURP Development Adviser, GIZ Manager, GI1Z
Q Ulaanbaatar @ Ulaanbaatar @ Ulaanbaatar
¥ in = =

Ovyuntsatsral Tseyenbaljir
Vice Dean, School of Civil Engineering and
Architecture, MUST
Q Ulaanbaatar


https://www.edgebuildings.com/edge-experts/edge-experts-around-the-world/
https://www.edgebuildings.com/edge-experts/edge-experts-around-the-world/

BATAIITAAXYYNANT

BaTanraaxkyynanTt Hb aHXHbl ypbAYMUICAH FIPYNATII, AYYCCaHbl Aapaa 3ucuinH EDGE rapunnras
onrogor. pumm xydHunim 40% 6a TyyH33C A33w xamHaNTTan EDGE ceptudmkaTtram tecanimr EDGE

Advanced Tecen rax xy/n133H 3esLueepaer. bapunrbiH yiin axunnaraaHg 3opuysncan Zero Carbon

rapumnrasr 6ac aBax 6010MKTOMN.
AHxaary EDGE Zero Carbon

cepTuduKar ceptudunkar  ceptudukart

bapuara

yrcpant




BATAIITAAXYYNANT

EDGECertifier
review and
certificate issuance

Design assessment/ Auditor review/

documentation submission

Preliminary
Certificate

Construction Auditor site audit/ EDGECcertifier

assessment/ L. review and
. submission o .
documentation certificate issuance

........
..............

r

Final EDGE
Excellence In Design (:ertiﬁcation

E For Greater Efficiencies
E ‘» =g International
» 4 g e IFc Finance Corporation
<» 'WORLD BANK GROUP




o
MOHIOJ1 OAXb EDGE BATAITTAAXYYIANT

GBCl @SGS &2 §aMVaXaEDGE auiGsiapGia

TS SERTINES THAT

Clubview Residential Development
Unit 1

HAS ACHIEVED AN

EDGE PRELIMINARY CERTIFICATE . E gg S aaa

CERTIFICATE NUWEER ge Homes
LP-ZAF-15129665500125-1-P D D D
s comaes ur ENERGY MEASURLS D D D
Exermphitying atiievement in Chamvmn bryelevhe Devempreet Und 1 Rt Wi o Y At 5
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54% DR e s 700
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Groer Bud mg Couvcd Jouts Sy

Enecrgy in Materials
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DEVELDFE D WY § l
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~GREEN . )
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[anrapaHryt magzannuir: https://www.edgebuildings.com/certify/countries/ >y



https://www.edgebuildings.com/certify/countries/

TOCNYYATI TAHUILAX

All Projects

Filter by building typology and/or country. Project studies are submitted by EDGE clients and are not inclusive of all EDGE-certified projects. Here’s
how to submit a project study.

View by Country v View by Building Typology : [ EDGE Advanced I \ EDGE Zero Carbon Clear Results

Dr. Gonzalez 225
Offices in Philippines MISA Homes in India Homes in Mexico

Damosa Diamond Tower

Offices in Nigeria




MOHI'ON YNICAAC AHXHbI EDGE NPYUIIIT99 ABCAH
Tecel

XonbooHb! byra Hanpamaax
[epmaH YncbiH 3acruinH rasap,
LLiBenuapbiH XerkAMmH AreHTnar,
[epmaHbl ONOH YNCbIH XaMTbIH
Axkunnaraanbl Hunramnar (G1Z),
YnaaHb6aaTap XOTbIH
3axmpraaHaac XxamTpaH
X3P3rXKyyncaH “MoHron gaxb
H6apwunra 6anryynamxmimH sapumm
XYYHWUI Yp aWwrnimr asawnyynax”
TOCNIMNH XYP33HA, bapuracaH
aMWHbI OpOH cyyuaHg EDGE
rIPYNArIIr anbaH Ecoop ONTOCOH.

Excellence In Design
For Greater Efficiencies
International
IF Finance Corporation
'WORLD BANK GROUP

VAVAVA
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MOHI'ONl YIICAAC AHXHbI EDGE NPYYUIIT993
ABCAH TeColl

THIS CERTIFIES THAT
Sakura Property & GIZ Energy Efficiency Project Pilot House
1 Units

HAS ACHIEVED AN

EDGE ADVANCED CERTIFICATE
CERTIFICATE NUMBER
GP1-MNG-21040810105876-1

EDGE ADVANCED
Exemplifying achievement in the
following areas:

57%

Energy Savings

[ R e
27% E4§
Water Savings %’ge

42%
Less Embodied
Energy in Materials

1.23 100 furitjyear
Operatieal €O, Emissions

19.56 3C0yfunityesr
Opeeational €O, Savings

L LOPED
Sakura Property Co.Ltd
CERTIFIED BY.

Sintali-SGS

WORLD BANK GROUP Sintali

THE WORLD BANK  J[F(C | ssmatiens

g o e 108
o e

E

THIS CERTIFIES THAT ENERGY MEASURES
Sakura Property & GIZ Energy Efficiency Project Pilot  */ndow to Wall Ratlo

Insuistion of Roof

Vi

House Insulstion of Geound/Exposed Slab

Gandan area Efficiont Glass

Tuul 18-357 :m Air Pre cim.m:a ng Sy;:em ‘

Serk oo Heating Controls with Thermastatic Vaives

Bayangol District, Ulaanbaatar 16001 Onsito Ronawablo Energy System

Mongolia
MATERIALS

DEVELOPED BY Bottom Floor Construction - Concrete Siab | in-situ Reinforced Conventional Stab
Intermediate Floar Constr - Timber Fioor | Timberboard or Chiphoard on

Sakura Property Co.Ltd il

HAS ACHIEVED AN Reof Construction - Metal Raof | Steel Sheets an Timber Rafters

Exterior Walls - Timber Stud Wall | with Cement Fiber Baards
EDGE ADVANCED CERTIFICATE Interior Wialls - Timber Stud Wall | with Plasterboard

Windaw Framas - UPVC

WATER MEASURES

Low Flow Showerheads

WAS AUDITED BY Low-Flow Faucets for Private Bathrooms
Low-Flow Faucets for Kitchen Sink

Atanas Shutov

EDGE Software Version: v3.0.0

CERTIFICATE NUMBER
GP1-MNG-21040810105876-1

CERTIFIED BY
Sintali-SGS

Thomas Saunders, Managing Director

inta

path to a sustainabla futura

wuww edgabuildings.com
EDGE is o registered trademark of IFC. ©IFC 2021

DATE OF ISSUE
13-SEP-2021

WORLD BANKGROUP

THEWORLDBANK - JIFC | ResmaSomen

Excellence In Design
For Greater Efficiencies

>
" = nternational
wge IF

Finance Corporation
4 'WORLD BANK GROUP




BAPUIIIbIH MATEPUAINLO TABUT OAX
LLAAPLONATA

MEMO1* Bottom Floor Construction/ LLanHbl Xyumunt

MEMO2* Intermediate Floor Construction/ asxap AyHAbIH
XYYUNT

MEMO3* Floor Finish/ LUanHbl xyunnTt
MEMO4* Roof Construction/ [153BpUiH Xy4mnnT
MEMO5* Exterior Walls/ lagHa xaHa

MEMOG6* Interior Walls/ loTop xaHa

MEMO7* Window Frames/ LLoHXHbl pam
MEMO8* Window Glazing/ LLoHXHbI wwnn
MEMO9* Roof Insulation/ [133BpuitH aynaanra
MEM10* Wall Insulation/ XaHbIH aynaanra
MEM11* Floor Insulation/ LlanHbl agynaanra



BAPUIIIbIH MATEPUANLO TABUTOAX
LLAAPOJATA

Bottom Floor Construction
Base Case Material: Concrete Slab | In-situ Reinforced Conventional Slab
Thickness : 100mm & Steel : 35kg/m®
Type 1
MEMO1~
Default Base Case Material
X - Re-use of Existing Floorslab
Concrete Slab | In-situ Reinforced Conventional Slab
Concrete Slab | In-situ Reinforced Slab with >25% GGBS
Concrete Slab | In-situ Reinforced Slab with >30% PFA
Concrete Slab | Filler Slab
MEMO2*
Composite Slab | In-situ Concrete over RC Planks and Joist System
Concrete Slab | Filler Slab with Polystyrene Blocks
Concrete Slab | In-situ Trough Siab
Concrete Slab | In-situ Waffle Slab

Concrete Precast | Hollow Core Siab

Composite Siab | In-situ Concrete on Precast Slim Deck with Embedded I-beam



BAPUIIIbIH MATEPUANL TABUTOAX

LUAAPOJIAT A
EDGE Materials EDGE
Embodied Energy MaTelean,q
s sy LUIMHIIC3H
3pUUM XYY
2016 / 42 xyypac

v International -
Finance Corporation
WORLD BANK GROUP



EDGE MaTtepuanpg LUWMHI3C3H 3p4YMM XYY

 MaTtepuanbiH 6banranb opunHA Y3YY/19X HEN66/16/1 Hb
T3Ar33PUNT XaaHa, X3PX3H YUAABIPAIK, aIMINAXK
banraaraac xamaapy eep eep banaar.

 EDGE cucrtem Hb ByX A3NXMUT XamapcaH Tya byx

banpwmnng bamraa matTepmasiblH HEIB6NNNNH YHIH 368
M3A331NNNT Opyyaax bonomKrym bamHa.
* YYHUN OPOHA, aMbApPasiblH MEYNBIMMUNH YHI/ITI3HUM

(LCA) 3arBapT cyypuacaH bapuarbiH matepuang
LUMHIICIH 3PUYMM XYHUUUT TOOLLOXA00 XOrKux bym
3AMNH 3acartan OpHyyabiH 6APUATbIH HIrACOH
M3a331annH barubir ("EDGE magaannumnn 6ary”) ye
lWaTranraap xerkyy/mak 6amHa.



EDGE MaTtepuanpg LUWMHI3C3H 3p4YMM XYY

* EDGE xerkux byn saMnH 3acartran opHyyablH
LCA 3arsapyyabir GaBi 6 nporpam xaHram,
M333/1/IMNH caHAa 6barTaacaH 6oHoO.

* GaBi Hb 3arBapynanbiH TyyLITaN
VONPOAMKUUT AaraxK bue gaaH ayaur
XUWUATICIH LOPbIH raHU, ambApablH
meunerninH Toonnoro (LCl) maassnnmimH caH
bereen MmeH Xun 6yp WKNHIYNIrAAST LOPbIH
raHu, M3433/1/IMNH CaH OM.



EDGE MaTtepuang WWMHI3C3H 3PYUM XYM

 EDGE-a 30punynK ynnaBapnscaH byx
3areapyya 6onoH GaBi-unH yHAC3H erergen Hb
SO 14040, I1SO 14044, meH ONnoH yAncblH
XULWNUT aMbApanblH MBYNBIMNH ereraen
(ILCD) yampaam»KunimH garyy
bonoBcpyynaracaH.



EDGE MaTtepuang WWMHI3C3H 3PYUM XYM

* M>3a3311nnH barublH CUCTEMUUH XU XA3raap
Hb EN 15804:2012 ctaHaapTaa YHASCNICOH
bereen Al-aac A3 xypTanx moaynanyabir
Xamapaar. YYHA:

— TYYXUW 3ammnr onbopnox, bonoscpyynax,

— T33B3pP, YUNABIPI3/IMNH Ve[, allnrnacaH spumm
XYYHUMN X3P3rN33,

— X0€paory matepuanblH aninBaa 6010BCpyyIanT,
XOEpPA0ry matepuanbir Xxaarasiaac raprak aBax yez,
alMrnacaH ap4YmMm Xyu.



BAPUIIIbIH MATEPUANLO TABUTOAX

LUAAPLJIATA
EDGE Materials EDGE
Reference Guide MaTepMan biH
e nasnax

2018 / 160 xyynac



EDGE MaTtepuanbIiH naBnax

In-Situ Reinforced Concrete Slab/ Llytraman
TOMOepPbHETOH XyunnT

Minimum thickness

Components: 0.100 m
Yaf t ~kress
COﬂCl’ete L)..-dU[.. r.'llL (NeEss 0.350* m
Steel reinforcement Maximum thickness
0.350 m
Plaster finish Default reinforcement

35.0* kg / m?

Embodied energy at default thickness



EDGE MaTtepuanbiH naBnax

* In-Situ Concrete with >30% PFA/ >30% yHCaH
H3IM3NTTIN TOMEPOETOH Xy4YunT

Components: linimum thickness
0.100 m

30% PFA Concrete

thickness
0.200 m
Steel reinforcement

_ * 0.250 m
Plaster finish

CEMETE T 20.0 kg / m?
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e Common Brick Wall with internal &
external plaster/lagHa epaniiH TooCro xaHa

Common bricks, also known as fired clay bricks, are usually popular with
builders as they are easily available and inexpensive. However, because
common bricks are fired at high temperatures, normally achieved by the
combustion of fossil fuels, they have high embodied energy. In keeping with
the ASTM definitions, bricks with void content ranging from 0% to 25% are

considered solid bricks in EDGE.

Components:

Min i s i) pee 0.134m
Plaster finish ) e
0.200 m

Common Brick

Maximum thickness

0.354 m
Plaster finish

0.0 kg / m?
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* Autoclaved Aerated Concrete
Blocks/ABTOKNaBT araapyy/sncaH 6eToH 610K

Description

Aerated concrete is a versatile, lightweight building material. Compared to
solid dense concrete blocks, aerated concrete blocks have lower density and
better insulation properties. They are durable and have good resistance to
sulfate attack and damage by fire and frost. The manufacture of aerated
blocks typically uses 25% less energy than other concrete blocks, when
compared based on volume. They are lighter in weight which makes them

easier to work with and saves energy in transportation.

Components: Minimum thickness

0.124 m
Plaster finish
Default thickness
R 0.200 m
Aircrete (Autoclaved Aerated
Concrete) blocks M Ry o
Maximum thickness
0.324 m
Plaster finish
Default reinforcement 0.0 kg / 2

Embodied energy at default thicknes
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* UPVC /XyBaHLap pam

Description
UPVC (unplasticised polyviny| chloride) window frames are extruded
with

ultraviolet light (UV) stabilizers to keep sunlight from breaking down
the material. UPVC window frames are low maintenance as they do not
require painting. UPVC frames with insulated cavities have very good

thermal performance.

Components:

UPVC window frame Embodied energy at default w
thickness
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* Timber /MoaoH pam

Description

Timber window frames insulate relatively well, but they also expand and
contract in response to weather conditions. Timber frames can be made
from either soft or hard wood. Softwood frames are much cheaper, but are
likely to require more regular maintenance. The maintenance required can
be reduced by using aluminium or vinyl cladding on timber frames, but
that reduces the thermal performance, especially if aluminum is used. Also
see 6.05.

Components:

Timber window frame
Embodied energy at default thrckness



