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The necessity of urban school heating program
implementation in Armenia.

In Armenia urban schools were mainly heated by central
heating systems. page 2

Within the scope of Urban Heating Project 120 schools
from Yerevan and marzes were heated. Armenia
Renewable Resources and Energy Efficiency Fund with
financial support of World Bank, within the scope of Urban
Heating Project, from 2005 to 2011 completed heating
system establishment works (design and construction of
boiler houses, establishment of external and inter-building
heating systems as well as implementation of energy
efficiency activities) in 120 urban schools. page 3

From 120 schools in Yerevan and marzes involved in
the project in 14 schools the energy efficiency activities
were implemented. As a result of energy efficiency
activities implementation the energy efficiency savings for
heating were decreased by 30-50 %. page 3

And Much More...
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c»€aioU3Y 1A= -AC Y»A1AU3Y SYNASA»RracAlasYA:

D3(=3er3YC N3YAZa»atAl3Y 030303(CY 1ANAGY»AA,
NCUY=T=3VaiU  ¢»éasorasl Y  uYST=i3(f»Aail  -anfad
T»>YTRAY30T31T ¢»€a06U3Y N3U3T3h-»AC UCcadai: eé3T3(Y,
oA -»TCT x-YSASUC WSACY»ACY, ¢»éaioU3Y NBUST3i-»NAC
+E46%460A" YA3Y6 SRE3T3VC 1313f»640UA,
233 AZT3Y - YUY SYNYSACYaoAIAYA :
3YYAST3T3N3AUBAA0AIAYA  N3Y-»6f»0CY  1ARAGY»AC
T3»A3CY I3Y-3140  T30360U3Y  TSAPASTY»AC
TCA=eU=YA:

e»0IT31  CASTCx3Tall, -3L3U3REU3Y  63Y6»AC
»AST36460U3YA ~ -343USTSTSASAUSY M»AST3Y-YUSYA
%ad-AYA=6,  1ARAOY»AC  pY3T3YaY  N3YASTRAZTSY
- A TasY»asAl=3yY =5=3Nail3y, RCYAGAIAGYY»AC =-
a6 T=TuY»AC  -atluc &=NA=3YUS3Y YAST3Tal, Tafady»hic
c»€aiol3Y CAsT3VY=3603Y (=30=3n 30»Y3S3AL VS I»T
YAST3T3N3AUSA  TSAA3TA 13 py3T13y -3u¢
T=2Ae3Y»aT T3NST4AT3T, TARA6ST3Y 3é63V0V3T3640l6
T3A63[3TY»AC T3¢4a06a00Y ¢, afA 3a3Nafasl , py=a3Ma=-
Y313y E3YCU3A3-NC-C»YCT 1»e3Y145YY»Aco USuadh,
N=2AU=2A3 >, 3ALasYS >~ A3U3Y3T31C6 ¢»é4ai6adl:

2jsaceal, -CW3To»tai  EYIAC T3A anasAlasyA, b
T26=2T3A40A13Y ~ @Cc34%- 3(CY %3fi- 26U3Y AYI»AZT040AISY
UGG 20.07.2005A-CY TYUT=T §a=0=03(CY ¢»€a06U3Y 1A= -iC
%3A-36U3Y 13A1¢ N2U=203(Y=2-AC N3U=303(Y, D3(3613YC
AST3Y-YTa0  (Y»A-»wCI3(C JY»h - SEY3(a0acAl=y
NCUY=1f=UA 2005-2011AA. CAST3Y306m»t ; @30=303(CY
c»64a00U3Y  TA=-CAA, &AC BAG3YSTY»Aasl u30=3u3icy
1ARAOY»ACY  WASBUSLAT»OCY  1ASUSRYaRANY»A - 3Waf
SRE3TA0  ¢»éaioU3Y  N3U3T3hA-»AC  1»031AU3Y &b
»AST3Y-YUSY -Tai Y»AtfaiUy»fiC = LARAOY»AC R»Yu»iC
T3aCh3t o»Al=3U»Tae=360U3Y N=3U=3hA: GCY3Yé=Tanaslco
0-Ti»fad CA=T3eadhlasy &iV»Y pafan 3y u30=303(cY
1ARAOY»AA, afAYoasl 3é6T3 »Y u3T3A3A WHEYCIST3Y
Y2E=-13(CY &3U3YY»A, 31 ATaiU Y3 Til3E T3/A3Tual
-3y U3TST3ASAU3Y NY3A= TanacAlasyA:

Y3I3Y -3%ai 3RE3TA0 ¢»éai0U3Y N3UST3A-»AA 45Y»Y
N» o [3E 263 T»EA0AIAYY»AA, afiaYu 3&3NAT4asU »Y.

o o»éaporad 1anacail aeasoU3Y  ARAG»eC  p3Aon
N3AU3A3 T»1asAlasY (PA»E3Y»AC 36a0catAl=Y
as3Na3vaiu, ateasoU3Y AYAS6UC p3hi»t3iadl
26202100402 2AOR=6400),

«  N=T=NAtsN=CY IYIT3Y - &AI=Y
p2i0A=64dU,

- UAvatan 3AnsY»w1ad STE=3AAG — 3(E AasY=Tan
“2ypic TAXETAN ((TAEA-C2T2Y 2ViT=Y-40AI=Y

3ETCx3YC

EY1CﬁY»ﬁ),

- Yaily N=AU=A3 > 1rasAl=sY a3(U=3YY»hasU
yoY=3Ye3T=3Y EV=3(a0asAlasy

e 1ARAOC  R»YUC  »AT3AST»040Al40Y  (Ag»éaioiald
R»YU»Aail TAYEWRAsTOC3Y»AA 3A= - »Y RBANCO 14dfe
-3fce):

The necessity of urban school heating program
implementation in Armenia.

In Armenia urban schools were mainly heated by central
heating systems. Due to energy crises and central heating
systems disruption and the fact that central heating could not
be renewed the schools started to use other methods for
heating which were not save and inefficient.

In such situation, in order to rehabilitate gaz supply network, to
ensure natural flow of educational processes, keeping the
school buildings and equipment safe, it was considered that
the most efficient way to heat the schools were using natural
gaz, with construction of local boiler houses equipped with
appropriate boilers. The mentioned solution was the best from
environmental and sanitary-hygienic perspectives, and due to
which schools could receive clear, comfortable, efficient and
modern heating.

Thus, considering the importance of the mentioned issue the
GoA and International Development Association in July, 2005
signed an agreement for Urban Heating Project
implementation. According to the mentioned agreement the
R2E2 Fund during 2005-2011 implemented Urban Heating
Project, designed to increase the use of clean, efficient, safe
and affordable heating technologies in urban schools. It was
agreed that within the frame of the project the heating systems
working with gaz will be installed in schools, existing heating
systems will be rehabilitated and the schools’ buildings will be
insulated. In order to be involved in the project the urban
schools should have appropriate technical and design settings;
involving the access to gaz supply network.

Heating systems establishments in schools working with
natural gaz have some important privileges, due to which it is
possible to provide the followings:
< high comfort level in heated schools (children’s health
improvement, educational level improvement,
students’ progress improvement)
e increased level of fire safety
e reduces CO2 and other toxic gazes emissions (
environmental safety issues)
e keeping the same comfort level, to have some
financial savings

e protection of school building (not heated buildings are
less protected than heated)




™ T

R;E"' » _“‘:

230=303(CY ¢»éaioU=3Y TA=-AC RACSY3TY»Aail ST3AW I»E
»Y O "3Y 0=3030C " USAY»ic 120 TAfA0Y»hail ¢»eaiou3yY
SREST3YUY»AA:

D3(36T3YC »A3T3Y- Y740
JY»ii- SEY=2(4040A1=Y NCUY=1A=UA, p3(=8w3YC
D3YAZA»TalAISY D3U3REZAN3ICY “3YI¢
yCY=3Ye=31ail=3lu  CAST3Y=61a0 o30303(CY  ¢»€aiousy
1A= - AC BAc3Y3TY»fAadU, 2005-2011. AYA=6040U CA3T3Y36MnE
¢ 120 030303(CY 1ARA0Y»AC ¢»Eai6U3Y N3U3T3h-»AC
T3Ae3[=7Y»AC, SAT3UCY Y»AR»YOS(CY  ¢»éaioU3Y
O63Y6»AC YRES-103Y, T3éai0U3Y SRE3T3Y0Y»A, CYidre
Y37 Y»ii- SEY3[4040A13Y SRESTSYUY»ii:

LARaoY»fiY AYWAT»E »Y NGUu AY1&3Y»Eai U»T SRIT»AWC
N=RTal  Y»A1AaUY»AC  T3E&3(CY  3hvasy=i»wasAl3y
FB+3YCRA, CYadwe Y3 BAOC3E3T3Y 53+3YCRY»AA
=0u=TAAIRY, WRTECURISTSY ~ SRE2ANS - AST2Y ECeT
A3(U=YY»ACo PEAD 3é3cY3N»AAasAIadYY»RA, p=T3A3A 1»E-
YCI3T3Y ~ YIE=-13(CY A3U3YY»AC SéT3la0AlasyA, wilst
TSAST0AUUY3T3Y -3¢,  ¢fiC HTTASY»A - C3(C

JY»h-»TCT3(C

AY1R=3Y4sfi 3éU=0u 2005-2011AA. T3TW3AT»E »Y N» 3¢
SREST3YOY»AA
o D»ASBUCYI»E
T=Re=(=T1Y»AC
e DA3T3Y-Yi»E »Y
63Yo»iiA
o DAST3EA6T»E »Y TSAES(STY»AC B»Yu»iA
o T340 T»E »Y T3AE3(3TY»h
e CA3T3Y30i» | T30
6Y64803A3YC T3é4a00a00ai
e CAST3Y301x»E »Y
UCca6=3éailyY»h
o T»O3LATxE »Y T2Ae3V»i

-3Y3YCT36I»E »Y  1AA6Y»AC

1ARA6Y»AC  Y»AUCY  ¢»AU3icY

o AUSUSTST2A3A40"

JY»hi-SEY3(a03T3Y

2005-2011 AA. T3 3AT3T SREST3YUY»AC RYAANCT ¢»E€aio T»E
¢ 490 280,90 N3%=3f u3é. U AYIN3YasA UST»i»eA, c»éadiolU3Y
AYaN=vasi T3T3EA T3K0»E  1715627,90 E&n.U.: a30303(CY
LARAOY»AC c»eaiou=yY N=U=T=0-»fi¢
DAST3Y - YU3Y/T3645003Y 3i1lasYuasl pSA»E3Tint ~ Si»EC
N2AUSAS T» T ( T13A0»E Radfic 57768 SRBT»ATY»AC ai8aioU3Y
a3(U=YY»hA:

Of"3YC T USAv»AC 120 1ARAOY»ACO 14 LARAGY»fadl
CASTIYO»E »Y (Y»h - SEY3[4040AI3Y SREST3Y0Y»f

Within the scope of Urban Heating Project 120 schools
from Yerevan and marzes were heated.

Armenia Renewable Resources and Energy Efficiency Fund
with financial support of World Bank, within the scope of
Urban Heating Project, from 2005 to 2011 completed heating
system establishment works (design and construction of boiler
houses, establishment of external and inter-building heating
systems as well as implementation of energy efficiency
activities) in 120 urban schools.

Schools were selected taking into account the cost-
effectiveness of the investment per student as well as social
indicators; poverty level, weather and climate, geographic
location, appropriate technical and design settings; involving
the access to gaz supply network, water supply system and
electricity.

It general, from 2005 to 2011 the following works were
implemented;

< boiler houses were reequipped and connected to gaz
supply network

» internal heating systems of schools were rehabilitated

e boiler houses were rehabilitated

e boiler houses were constructed

< hot water supply system were constructed; shower
cubicles were constructed

e ennergy efficiency activiteies were implemented

e boilers were installed

During the works implemented from 2005 to 2011, 490 280,90
square meters general surface were heated, and the general
heated volume were equal to 1715627,90 cubic meters. As a
result of heating systems rehabilitation/construction in urban
schools for 57 768 students the educational conditions were
improved; comfort level increased.

From 120 schools in Yerevan and marzes involved in the
project in 14 schools the energy efficiency activities were
implemented.

From 120 schools involved

T»AANGRISE 120 1&RA6Y»ACH
14-460 CA3T3Y3061»E

»Y (Vhi- SEV2(a040AI2Y .
UCGa0=640UYxfi: 14 1ARAGY»FC -—

%Y»h-SEY3(4040A140YA AW TIWA-C %
Energy efficiency by kWh %

in the project in 14 schools
the energy efficiency

O 2AU=TCAC ACT 5 1&A46 /Armavir,

ey SCTOOInUMbDErS activities were implemented.

The selection of

Gavar, special school number 1

AYWTaAIAGYA 40%1
T3T3A1»E ; N\CUY31A30¢
SRESTSTCOY»AC TA0UCo
CAZT3Y=201=1 N=3U3Ta0U=YC

35%-
30%-
25%-

R2U2A3TIEESY NSRTSATY»AC 20%4
NCU3Y =, N3RT1C 3éY»Eal
LARAGY»AC (Y»ii- SEY3a03T3Y
Y»Aa6AA™ R»YOC TCx3TA
e»AU3U»Ta0e=26U3Y T»e3YT1a0YCo
T T3é»ECUC 13E6A

c»6adoU3Y N3U3f, CYadre

15%-

10%-

5%-

0%-

0O 1»146 AGT 1 2&RA46/ Vedi, school
number 1

0 éCeC3YC AGT 3 1AfA6 /Sisian,
school number 3

O 8C8C=YC AGT 4 T&RAG/ Sisian,

14 schools were done by
Fund representatives
based on the

school number 4 :
0 130=AR=&37¢ AGT 10 &R0/ Comprehen3|ve
Vagharshapat, school number 10 |nvest|gat|0ns
B 2R SASTC Pai0YC AZ03U36C .
2140/ Ashtarak, Mughni schhol and appropriate
0 2AACTG ACT 8 1&RAG /Artik, school calculations:
number 8 i N !
B3¢ T3AA=A3Y/ Vayk college
taking into account
@ °f"3YG AGT 47 *&fia6/Yerevan, . the en.ergy
school number 47 efficiency capacity of
DPASKISYC AT 2 1&fi46 .
IHrazdan, school number 2 the SChOOI,

V=" gréatol2V RSU=T2h -
»AST3Y-YU3Y

the possibility of
insulation of school building,
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(Y»fi- SEY3[a03T3Y
UCEaoZeaUC
CAST3Y36U3Y THEVCIST3Y

NY=A=TaRasAlasyY»A:

WY»A - SEY3[404aA1=Y

90%——
UCcad=6400Y»fi CA3T3Y36USY ]
3104570400 1ARA6Y»1acl 8%,
YIS i»E ¢ (Y»i-C3(C 0%
Ev=(abacAlasy, anA ci N»AACY

60% -+

N=3Y - »6fi»E , yCYSYE3T3Y
EY=3(adasAlasyy»Ac:

_ &flaéY»haiu

JY»hi - SEY3(a0asAl=Y
UCca6=3éaiY»AC CAST3Y3040UA
R&GlE To= TYT»ei=1
yCY3Ye3T3Y

UCGadY»fiA a600»E

abeapou3y

3A1[45Y= T»radAlasyA 0%

expenditures
for heating as well as technical
aspects of energy efficiency actions

implementation in school.

%Y »ii - SEY3{a040AlaiYA Aer - a60=AC %
Energy efficiency financial savings %

As a result of energy
efficiency actions
implementations in schools

@ 2AU=TGAC AGT 5 2&f46 /Armavir, school
number 5

B =1=6C ACT 1 N=wasT *&fa6/ Gavar, special
school number 1

the serious energy

50%-

40%-

30%-

20%-

u=A0A=6Ya0 UCcao=3é4aiY»iC 1

CAST3Y36U3YA:

| @eanoUsy N
(Vi - SEY3(4040A1SY

——  school number 10

0 ¥»%40 AGT 1 2&fi46/ Vedi, school number 1

savings were
observed, which led

to financial savings.
Thus, energy efficiency
activities implemented
in schools will allow to
direct financial savings
from energy efficiency
activities implementation
to enlarge the number
of school events’
organization, which

@ 8CEC=YC ACT 3 1Afi46 /Sisian, school number 3

B 8CEC=YC ACT 4 1Afi46/ Sisian, school number 4

@ 1202247 AGT 10 *&fi46/ Vagharshapat,

B 2R =ASTC Ga60VC A=0=0=6C 18746/
Ashtarak, Mughni schhol

0 2RACTC ACT 8 2&fi46 /Artik, school number 8

m 120G T=AA=A=Y/ Vayk college

m ©fi"=2YG AGT 47 1&fi4d/Yerevan, school number
a7

0DF=%1=YC AGT 2 *&fi46 /Hrazdan, school
number 2

J » I'»ﬁ3-|-3Y-YU3Y o
UCcad3éadUY»icC CAST3Y30U3Y

N=2U=T3h-»AC

BYAANCT 0=30303(CY 1anaoY»natl rafaoy»nail YISwi»o
N> 3E 1AST3Y T»0303AA»A"

.

YSETCY T3ACY»AC CAZICx3TC6 AZAWSLAT3I,
-SAYSY3(CY SA03TARLY»AC N=RiCY
»AIZA30- 131 0U»e3icY SA0STAALY»AC
17a040AIAGYA TAX31T»E ¢, CET 44 EACT 1383A=Ux»AC
1 A040AIAYA T»ASBT3Y - Yt

UBA0AS6E ¢ NST3NAWNBICY 3YTw3Y-aAISY
SETCX3YA,

TAx3T»E »Y UAYAEART SAT3Y»Tia0 STE3ARQ
3t AQGY=Taf - Sh»iiA

ST»E30»E , TARAOC B»YUC »ATSAST»040AIa0YA
UBAOASO»E »Y 13E3ARAO»EY»ACY 1ARAGSTIYY»AC
N=xZEU3Y 6466=YCRY»MA,

USAESTIxE é abeanoU3yY Anao»eg
N=AUSA=T»asAlasYA, O03YC & o»AU=ETCx=YA
1363A3YY»Aail 1370»E ; 18-210C, p3A0A3Y3tai
UCeCY R=Riai  4-60C-ai”  Y=Eait Ww3Ai=
c»eaiol3Y  A3U3Y=3T3/Ac3YC  N=3U»U3T,  CeT
UCc3YouY»fasl, 13NECxY»fiadl™ 16-190C, (Y
a3n=-3(40, a4 Y3E&RT WSAT3  ¢»éaiousy
A=U=y=T=giicevail 1ASY0 AVINSYAS&»E  d»Y
C»EAaloT»E,

i»feTeit »Y 3AT31363A303(CY
a3A3a0asyuy»nA (8&anT3I(CY, a3i3(cy,
»ABARTST3Y, 0»63 - AfTA0AISY ~ 3(E):

is very important
for improving the
efficiency of educational process.

Due to the energy efficiency activities implementation and
heating systems rehabilitation/construction works in schools
the following positive changes were observed:

the duration of winter holidays was shorten, and the
duration of not full class hours was prolonged (in past
winters the classes were not fully conducted and
winter holidays were shorter, instead of which the
spring holidays were longer)

the fire safety level was increased

the level of CO2 and other toxic gazes emissions
were reduced emissions

the school buildings’ protection level was increased
school attendance level was increased

the comfort level in schools was increased; the class
temperature reached 18-210C, it was increased in
average by 4-60C, in comparison with last winter. The
temperature in corridors and hall reached 16-190C (in
last winter the corridors and hall were not heated at
all)

restarted extra curriculum classes (sport, dances,
music, and other)
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AY1N=3Yasii 3éU=0u 2005-2011AA. AYA=060400 TSWSATE »Y
N» 1 (3E 3SREST3YUY»AA

I»AST36A00T»E »Y TBAE3(3 U Y»AC B»YU»iA

PCYSASAZT3Y SRE3T3YUY»AC CAST3Y36400
Construction works

I»AST3Y - Yi»E »Y 1&AA0Y»AC Y»AUCY crAU3ICY 63Yo»AA

UnAUCY cril3ICY 63Y6C UaYTSAUSY SREST3VAY»i
Internal heating systems installation works

UnAOCY 63Y6C UAYI=AUSY N3USh i =T ¢r6a50U3Y USATTAGY»fi
Radiators for internal heating system installation

In total from 2005 to 2011 the following works were conducted;

Boiler houses were reequipped and connected to gaz

supply network

PCYSASASTIY SRESTIYUY»AC ST3AT
Construction works completed

Internal heating systems of schools were rehabilitated

SRR
_3RECXC UAYW3AT3T Y»AuCY ¢»AU3ICY 6=Y6A
Installed internal heating systems in sport hall

U»AUCY 63Y6C UAY T 3AU3Y R3U3h p»AT31 ¢»é4i6U3Y EA0AT3TY»A
Pipes for internal heating system installation
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1=eai0ix»t »Y ISAE3ISTY»i Boiler houses were constructed

T3Ae3(=373Y 136406400
Boiler house construction 136400131 I3Ae3(3T1aY
Constructed boiler house

e n g e Rt s L s ) £ x e £ 26400131 T3A63(STAYA ™ -3¢ T30 - STafUSY 45 N3pi=603Y
138400131 I3AE3(3TaYA ™ -3%C 137 -31anU3Y 46 NSRT1=3eU3Y N3Y - 4606A

) N=Y - 40l6A . ) ) Constructed boiler house and gaz regulation and metering unit
Constructed boiler house and gaz regulation and metering unit

Boilers were installed

DO31AIE »Y 13A83Y»i

PaYIrSAT=1 13A63Y»0 PAYTSAT=T T3A63Y»0
Installed boilers Installed boilers
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ERST3Y361»E ; W30 o»Al3UST3T313140U

TOST3(T31 ¢Ai3T303064060C4 13A6=
Water heating boiler installed

EAST3Y3010»E »Y (Yo - SEY3(4040A13Y UCcao=3845UY»ii

PCYSASASTIY SREST3YUY»AA &16»Ea00 363¢
Before the construction works

Hot water supply system were constructed; shower
cubicles were constructed

0313121 gAST30306400CE TSAE3Y»A
Water heating boiler installed

Energy efficiency activities were implemented

PCYSASASTIY SRESTIYUY»AC ST3AWC6 »1a:
After the construction works




