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Present condition of energy

consumption in construction
sector

 Heating energy consumption is much
higher than electric

e Building energy demand increasing quickly
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Energy sources

Installed capacity of power plants, MW

Hybrid Solar wind PP (11) | 0.9
Solar PP (14) | 1.2
Wind PP (6) | 0.5
Hydro PP (13) 28.2
Dalanzadgad PP 6
Dornod PP 36
Erdenet PP 28.8
Darkhan PP 48
Uhaa hudag PP 18
PP4 560
PP3 136
PP2 16.1

0 100 200 300 400 500 600

i

g ] - g l

n;, — T.‘_-- A nLE Tat_

L. e
b' ’ ‘.r

S © n ' BUILDING ENERGY EFFICIENCY MON/09/301 PROJECT
Lot § BAPUMNIbIH 3PYMM XYY X3MHI3NTUAH MOH/09/301 TECON

GEF KEMCO  iiegse




T
Energy production and distribution, 2010
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The coldest capital city

e Duration of heating season: 240 days
« HDD: app. 7400 °C-day

e CDD: 490 °C-day

 Heating design temperature: -39°C

e Cooling design temperature: 30.1°C
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TYPE OF SETTLED AREA

- Small village and cities /Bag, soum and temple/
- Middle or large cities /Aimeg centers, Ulaanbaatar/
- Ger area /part of cities/ ‘
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Statistic data of construction sector

e In 2010, construction entities built buildings worth of
600.5 bin. MNT, Including residential buildings and
commercial centers, showing an increase by 54.4
percent or 211.6 bin. MNT compared with previous
year.

 |In 2010, total of 630 new buildings and structures
were constructed. Out of which, 152 were
residential buildings for 9899 households; 63
school and cultural buildings; 55 office buildings; 16
iIndustrial buildings and 9 hotel buildings.
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Type of dwelling (UB)
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Type of dwellings (in UB)
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Ger- Traditional dwelling /Felt Insulatea woo
framed home/

Ger- Specific fuel
consumption much
higher

- High infiltration

- Less R value
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Product

e 30-90m? single or
double store houses
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Specific energy consumption for heating
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Energy cost of heating

No |Type of heating system Cost of
energy, MNT/
KWh

1  District heating (by heat meter) 7.5-(9.2)

2  Electric heating (90% eff) 103

3  Electric heating (90% g{f)\night tariff 81

3  Coal burning stove 60

4  LPG heater 200

5  Low pressure boile 42

Baganuur coal 80MNT/kg (4.09kWh/kg), Nalaikh coal 1220MNT/kg. (4.07kWh/kg)
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e
BNbD “Thermal performance of building”

e Basic legal document (Building code) of
energy consumption of building including
below requirements:

— U-value of building structures /Efficiency/
— U-value of building structures /Health/

— Specific heat loss of building

— Compactness

— Glass-wall ratio

— Vapor transfer resistance

— Energy passport of building / Energy label
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Thermal performance test
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Project ideas

* Retrofit of existing houses
— Improve U-value of building structures
— Reduce infiltration heat loss

o Solar hot water systems for households
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Gas plant CCS retrofit

Abatement cost Coal CCS retrofit
€ per tCOEe Iron and steel CCS new build
60 Low penetration wind — Coal CCS new build
50 — Residential electronics Cars phug-In tytrid Power plant ts:ig-r}?gﬁs al
. _ _ Degraded forest reforestation — Reduced intensiveg J |
40 | [~ Residential appliances Nuclear — agriculture conversion
a0 | — Retrofit residential HVAC Pastureland aﬁorestlanon High penetration wind
~ Tillage and residue mgmt Degraded land restoration Solar PV ‘ —
20 | — Insulation retrofit (residential) | 2" ger_lelration IbilofueIS Solar CSF: '
o | _ Cars full hybrid Building efficiency = N X
Waste recycling P
0 b N JP—
| HJHJL_H#H 15 L L 20 . 25 30 35 as
-10 Organic soil restoration
Geothermal Abatement potential
20 Grassland management GtCO.e per year
30 Heduced pastureland conversion
— Reduced slash and burn agriculiure conversion
-40 I L Small hydro
L 1%t generation biofuels
-0 L Rice management
-60 — Efficiency improvements other industry
70 T _mmﬁ;ffgﬁlzti:E?J?Ed:!hgﬂg * 40% energy efficiency
Cropland nutrient : (mostly net profit positive)
.80 pland nu nelnl managemen . o | b |
i L Motor systems efficiency 30% low carbon ener_gy supply
-90 Insulation retrofit (commercial) * 30% forestry and agriculture
100 Lighting — switch incandescent to LED (residential)
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Retrofit insulation for existing houses
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RESULT

Annual heating | Electricity cost for | Electricity cost for
demand, kWh heating (normal | heating (day-night

tariff). MNT tariff). MNT
Before insulation 16,317 1,453,844 1,144,409
After insulation 5,589 497,979 399,564
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Emission factor

e Central energy system: 1.1501 tCO2/MWh* (OM)
e Bituminous Coal: 0.340 tCO2/MWh**

 Brown coal briguettes: 0.351 tCO2/MWh

« LPG: 0.227 tCO2/MWh

e Diesel oil: 0.266 tCO2/MWh

o Solar thermal: 0.000 tCO2/MWh

* - cdm-mongolia.com
** _|PCC Guidelines for National Greenhouse Gas Inventories
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Baseline data

 Meteorological data: Meteonorm

Horizon of: Zermatt
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Baseline data

* Fuel consumption

— Not exactly data for dwellings (fuel
consumption survey data from different
sources)

— Calculation method
(EN832, 1ISO13789, ISO13790) based on
thermal performance of building (U-
value, ACH etc)
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SOLAR HOT WATER SYSTEM

o 30-70 percent of
energy
consumption for
hot water possible
to use solar
energy

BUILDING ENERGY EFFICIENCY MON/09/301 PROJECT

BAPUINIbIH 3PYUM XYY XOSMH3NTUUH MOH/09/301 TeCen



T*SOL Pro 5.0

Simulation software for solar water
heater system design

[ea Project 1- T"SOL Pro 5.0 Demo - [V ariant 1 Climate fils: Wierzburg
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Solar hot water system for one
family

 Annual energy consumption for hot water:
2840kWnh.

e Solar energy consumption: 58.7%
e Electric energy consumption: 1172kWh/a
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IPYUM XYY XOMHINTTIN BAPUITTA
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Hyyp Bapunreix aynaad Bpunm xy4 Mapaanan Bapwunriin aypar Hom Cypranr, Bugeo XaHramu
xyypac xamraanant XIMHINTHHH TOR 38BRenree Tecen rapbid agnara ceMuHap caH AYHHA HBBL

TABTAW MOPUN

SpUMM Xy4HWIA XaMHANTTai Bapunreir uprag 6onoH Gapunreid canGapeliH MaPraXUNTIHIYYA3A TaHUNUYYNax, lWaapanaratan Magaannasp
XaHrax sopunroop aHaxyy eab xyyaceir Bapunra, xot Gairyynanteid aam, HaracaH yHAICHWIA BaitryynnarsiH Xenknuitd xetentepuinH
XamTpaH xapankyyrk Gaiiraa “BapunrilH 3pYuM xyd xaMmHan it MOH/09/301 Tecen” caHaauuncaH GonHo.

BapunrbiH 3p4um Xy4 xamHanTuid MOH/09/301
TOCNWIAH TaHUNUyynra

'3p XOpoONnbIH aitn epx XalwaaHaaa IPYUM XYHHUIA
X3MH3aNTTau cyyuy 6apuxan 5 casa TerpervinH
ypamwyynan onrox 6anHa

BapunreiH canbapaac anrapy Oy XynamkwiiH XWWAH Anrapansir
caapyynax 30punro 6yxuit 3HIXYY Tecen Hb eep XOOPOHA00 yAnaaa YnaaHbaatap xoTblH araapblH Boxupgonsir Byypyynax ©ycag

Byxuii rypBaH 30punToT 6ypanaaxyyHT3n. xampargax 6airaarap XopoonsbiH MPrajg apHuM XyY4HUIA XAMH3INTT3M
; XYBWAH OPOH cyyu BapbcaH Hexuena 5 caa TerpernidH ypamiyynan
daneapaHeyl y3sx aBax bonomxToit. Xycantuidr tecnuitt baipang 2013 oHbl 5 capbiH 1
XYPTar XyNa2H aBHa.
danaapaHayll y3ax
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