o"~‘('~ltl':(
2 o]
R2E2 ‘~ -?

Lwjwunwbh yepwywagbynn taepgtunhywh L
LaEpgwiuGuynnnipjwb hhdOwnpwy

Armenia Renewable Resources and Energy Efficiency
Fund

Stintywqhp EGGpqwiuGwynnnipjwl  Spwgpnil
nlnapyywé nwpnglbnh Ybpwptipjw)

3Anchu 2013p. = July 2013

Bulletin on schools involved in Energy
Efficiency Project

u3u 3uuurnru.
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QwnnglbpnLd EGGpquiubwynnnipjw 6pwanh

wlhpwdtwninipnibp:

Swjwuwnwbh nwpnglbpp dESwiwuwdp Ywenigyt GG WUIU opnp, L
hpdGwywbnud  nOGG Ywwhwnw|]  Gnpngiwl  wlhpwdtunnepyni:
tGtpgbwnhy dqlwdwih wwphlbphlG  9brnigiwl  hwiwywpgbiph
thpnignedp® Gpwlg wfuwnwph nwnwnbgniip,
wwwybpwywbgbiwhb wbhGwnphGnip)nilp L
wlObwwunwwhwpdwnpnepjnilp hwhqbigptghh nwnngltph
wnwnbpwjhG L Jwwbquwynn inwpwgiwl wnwnptpwyGbpp
Uhpwndwbp, hGsp, b phyu wjing, pwgwuwlywl wagntignipyntl
nLGtigwy Gwb pEGptiph yhdwyh ypw:

IGunwquyniy, ququiwwnwlwpwniwb yepulywbqbiwbp gniqplpwg,

nwnngGtph pGwlwbnG hwlpwyppwlw gnpoénLGtinLpjwl
wwwhnydwb,  2hGnipjnilGGtph Ywenigwépltph L gnuyph
wwhwywbiwb  Gwwwwyny, 33 Ywrwdwpnepjntlp  Ghonglbp

abnGwytg L GGpnpnuilbp ppwywlwgnpbg nunpnglbph ptinnigdwh
yGpwlywbqbiwl Owwuwwyny: U OwpuwdbnGnepniGlGtphg  tp
Swiwfuwphwyhb pwGyh wowlgnipjwip hpwlwlwgynn Lwnwpwjhl
ptinnigdwl  6pwaghpp, npp 2powlwyGbpnid 2006-2011  pp.
Sphdbwnpwih  Ynnihg YbpwywlqlytighG Onin 130 nuwpnglbtiph
ptinnLgliw hwiwywpqbin: Ppwywlwgiwb hwdiwp
wibklwwpnyniOwybn L Gywwunwlwhwpdwp nwppbpwyp pGwlyw
qwgh Ywpuwltpny Ywhwynpws, nwpngulwl wnwGdlwlwnni)g
Ywpuwjwwnbbph YwrnignLil tp, nnp wwwhnynti £
plwwywhwwlwlywd L  uwGhwnwpw-hhghtbhy wbuwbyniGGtphg
dwpntp, hwpdwpwybwn, wpnnibwybin L dwiwlbwlywyhg okinnigniy:
Pbwtw plwlwb quagny wfuwwnnn gtrnigdwl hwiwywngbpp nLGGhG
thtpe  wnwybinipjntGbp  GwuyhGh  hwditdww,  wjlniwdblwiGhy
pwjpwyywé  wwuwnithwGGGph, pwpwly wwwbph no nwbhph
ptipnipjntbGEph wwwndwnny, stinnigiwl gwllywgwdé wnwppbpwy sh
Ywpnn nhwnydtbp npwtiu wpnynibwydtin: Uu fulinhpbbpb wnwydbjwwbu
wylwnnt GO0 qugh uwywqlbph pwpdpwgdwl wwpwaquyned: b ybpon
hhiGwywb nddwpnipjncGGEGpG GO.

e Jwwhwnwp Gnpnqiwl wbhpwdywnnipntG, nph hwdwnp
pwywpwp  GhongGbp  welw  skG, L 20Gnphph  &Lny
Gepnpnudbipp 360 Jupnn YGpwnwpdybp ne Gepnpdbp wyy
2G0pLnnLy,

e plpwghly Swfuutiph hwdwp ng pwdwpwp  pjngki, nph
hGunLwGpny  sh wwwhnyynrd hwpiwpwybwunnipjwb
wwhwbpynn dwywnpnuy

o wpwlytpnbbph pyhld hwdwpdtp dhlGwluwynpnid  wyh
swhnd, npp sh wwwhngnd  pGGph  whwgnpddw
hwuwnwwnntlb Swhuubph thnfuhwwnnigniy,

e wpwybpwnbtph pyh Yndwinned 260ph wiwlwynpyws swihhg,

e hwunwwnywsé pjnpblb sqbpwqubgbiint Guwwwyny gwén
hwpdwpwybtwnnipnil® wdtith phs gtinnigynn optiph phy,
pipdwuwnhdwl, vbtenigynn  wnwpwép, hGsp  pbpnud
Yppnipjwl npwyh, GpGfuwbtph wnnnonLpjw L
hngbipwlwlywh hpwyphdwyh Juwinpwnpwgniu:

EGGpquiubuwynnnipjwb Spwghpp npnwyh hGwpwynpnegynih k nuéb
wyn fulinhpGtpp, dwubwynpwwbu

o  Dhlwluwynpiwl dGSdwlhqip GGpwnpnud b GGpnpnudlGbph
Gnglnud hGnwaqw EOGpgwfubuwynnnipjwlb  hwpyhlG, hGsp
pwqiwwwwnynid £ pwhwnne 26GpGph phyp:

e [Lun wywlytpnh $hGwbuwynpnidip hGwpwynpnepynitld k£
wnwihu fubwjnnnipjwl hwyhlb wrwowgwd qnidwnl ninnbip
wyj| fuGnhpGtph | NLédwG:

e EObpqwpulwynnnipjwl  GGpnpnuilGtpp wwwhngnd GG
hwpdwpwybwnnipjwld  pwdwpwnp  dwlhwpnwy, wybipa,
Gunglowl dwdiybiinhg htiinn Jwd GnyGhuy wyn pGpwgpnid
fuGwynnnipjnitGGEph  gnudwpp  dGSwGnd £ h hwhy
EGGpgbwnhy Swiuutiph Ypdwwndwa:

e  Tuwpngh L0ph WwGph wlnnnipjnilp Gpywpnid £, Juwn

The rationale to introduce energy efficiency project in
schools. m

In Armenia the schools were mainly constructed during the
USSR and generally they need capital renovation. Due to
energy crises and 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
safe and efficient, which in its turn had negative impact on
buildings conditions.

Afterward, in parallel with the rehabilitation of gas network,
in order to ensure smooth flow of educational processes,
keeping the school buildings and equipment safe, the
government of Armenia initiated measures and made
investments for schools heating rehabilitation. One of those
initiatives was the Urban Heating Project supported by the
World Bank, in the scope of which about 130 schools
heating systems were rehabilitated by the R2E2 Fund in
2006-2011.

The most efficient and reasonable option for
implementation was the construction of gas 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.

Although the gas based heating systems have serious
advantages comparing to the previous options, however
due to the destroyed windows, thin walls and roof problems
none of the heating options could be considered as
efficient, especially in the gas tariff increase situation.
Actually main difficulties are:

e need for capital renovation, for which there is lack of
sufficient funds; the grant financing has not repayment
and replication in other buildings,

e budget constrains for current expenditures resulting
the lower comfort level;

¢ financing per student with the level not sufficient to
cover fixed cost of building maintenance;

e actual number of students is less than planned for
school building,

o low comfort level in order to meet budget limits, i.e.
reduced number of days, area, temperature, which
brings to the worsening of the quality of education,
children’s health and phycology situation.

The Energy Efficiency Project gives an opportunity to solve
these issues, particularly

e Financing mechanism envisages repayment of
investments from the future savings, which
multiplies number of beneficiary buildings;

e Per-student financing allows to use savings for
other needs;

e Energy efficiency investments secure adequate
comfort level, moreover after repayment or during it
the savings are increased due to the energy
consumption reduction;

e Extended lifetime for buildings and protection of
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hwpdwpwybtinnipjwh ww)jiwabtpned
YnGuwpniyghwGbipp wpwaq GG wpphg nnipu quighu:

e Niuntgdw( wnngbuh pwnén hwpdwpwyGwnnipntl
(GpGuwbbph wennonipjwlb wywhwwlnud,  nrunigdwh
plGpwgph pwpbjwynid L wnwownhinipjwl pwpdpwgnty),
wpunwnwuwpwlwywd L dwpqulwl  dhongwnniiltiph
hGwpwynpnipjntl Gub ddrwdp:

e Uplninpin wpunwbbnygnn  wéfuwppnt
qugtph  YpSwuwnid  (EYynpnghwlyw
fulinhnGtin):

2tlph

L wy pntGwynp
wbywnwbgnipjwb

EGEpquhuGuwnnnipjwl épwaqnh 2npwlwlGEpned plnonyyb) Ga
nwnngGbp L wyp hwuwnwinnipjniGGtp:

3hdbwnpwdp, Iwjwunwbh Iwipwwbunnipjw b Iwdwfuwphwjh
pwOyh $hlwbuwynpiwdp hpwhwbwgynn EGGpqufubwinnnipjw
opwaph 2powbwybtpnid Gwfuwaébinbb) E hpwlwGwglb
tGGpquiubwynnnipjwb dhongwnniilbp hwlpwyppwywb nwpngGbph,
Gwhuwnwnpngwwb L wj; Yyppwlwb hwunwinnipyniGatiph,
hhywlnwngGtph L wy] unghwjwywb nt Jupswywb
Jugiwybpwnep)nLGltph 2tGptpnid, hGswtu Gub hwiwilGpwihh
thnnngwyhG (ncuwdnpnepjwl hwiwywpgbipnid: OSpwagph
Gwhuwwwunpwuwndw pGpwgpntd Ipdbwnpwih Ynnihg
ntuntiGwuppyb GG dnwn 3000 hwbpwyhh 26GptGph ngywGtn,
Gtpwrjwy Gpwg wnbuGhywlwb yhawyb ne tGpquuwwnnidp: Ujn
njwb6pp yywyned G0 wyb dwuhG, np hwGpwjhG 26GpGpp
tbowdwuwip fungbiih G0, sGwjwé wyl GEpnpnudGEphl, np ytpohh
wnwnhbtph pGpwgpntd wnyb G0 wbwnnepjwb L pwptignpélGph
Ynnihg: LwpubGwywh thnipned EGEpgbnhy wninhn wigywgytig 8
wnwnpbip ugiwybpwnepjntGatipnid™ qOwhwwnbpnt
tOGpquiuGuynnnipjwlb 6pwagpnid npwbg plngpytint hwpgp: b ybpon,
sGuywé npnawlh tnwippbipnipyntGGtinh, nupngltinh dpwanh thnpép
YwnbLh Ep Yyhpwrb) Gub wy hwuwnwwnneg)niGGGph hwdwn, hwayh
wnbbny npwlg wnwbdbwhwwnynepyntblbpp: LEpYw Spwgpneyd
plnapyytp GG nwpngltp, dwilwwwpwnbqltp, hhywbnwbngGtp,
wpuwph (nuwygnpnipjw b hwdwywnqgbp, PNE3GR L wy 0:

UnwohG wpryntGpGtpt wpdwGwqpyby GG:

NwnngGtpnid EGGpquiubwynnnipjwl dhongwnnidGtph
hpwlwlwgiwb wpnyniGpnid EGEpgquuwwnrdwb Ypdwwnnidp
wpdwlwqnyby £ nbrbu Lwunwpwjhb ptinntgdwl 6pwaph
2nowlwybtpnid hpwlywlwgywé thnpdlwywb spwagnptpny:
2005-2011. pGpwgpnti hpwlywlwgytb| £ 120 pwnwpwjhG nwnpnglbiph

ptinnLgliw
GtnGGpwjhG

hwiwywpqgbiph®
ptinntgdwl  guwlgbph

JwpuwjwwnGGph, wpunwphlt L
Gwhuwq6iwl, Ywrnigdwl

wfuwnwbpbbp, hGswbu Gwbl EGGpquiubGwinnnipjwlb wfuwwnwbpbtp
14 nwnngltpnty:

Nwnngltpa pbwnpytp 66 hpdp plnniGGing dGY wpwyGpunph hwyny
GGpnpnudGbph dwhuuwyhl wpnyniGwybunnegjwb swithwGhpp, hGswbu
Owl unghwpwlwb swhwbh06pp” wnpwwnnepjwl, pGwyhdwjwlwb L

wfuwnphwgpuywa

fupuwn wuw)jiwabtphg

pfunn

wnwolwhtippnipyntGlbipp, pwjwpwp nbuGhlulywh L GwfuwqéwihG
wwjliwbatph welwjnipynilp, ndjw| tnwpwdpnid pGwlwb qugh, oph
L ki GYywnpwtGEpghwih dwnmwywpwpiwb hGwpwynpnigynelp b wy G:

LOnhwlnip  wnpdwdp 2005-2011pp. Jwuwwnpybp GG hGnlywg

wfuwinwGpbbpp®

Jwrnigyt| L yGpwywnnigytp G0 wpuwjwwnGGph 26Gp6Gp, GapphG
L wpwnwphb 9bipdwjhl gwbgkn
JbpwahGyt) L ququdhlwgyty GG nwpnglbiph Ywpuwjwinbtp,

hpwlwlwgyt] £ wnwp obpdwdwwnmwlywpwnpnd”™ glgninwpwbh
Jwrnigniiny npny hwwnney nupngltpned
hpwywlwgyty GG EGGpquiubGuynnuywb Uhongwnniilbp’

wwuwnnthwGGBph  thnfuwphlnud, wwwnbph  pbpdwdbyniuwgney,
wnwOhph oGpdwdtyniuwgned L wy 0:

building structure: due to the low comfort structures
are damaged in shorter period; increased level of
fire safety

e Education quality in high comfort level in schools
(children’s health improvement, educational level
improvement, students’ progress improvement),
sport and other activities are possible during the
winter

e reduced CO2 and other toxic gazes emissions
(environmental safety issues).

Schools and other public institutions are involved in
the Energy Efficiency Project. m

Armenia Renewable Resources and Energy Efficiency
Fund within a framework of the Energy Efficiency Project
with the support of the Republic of Armenia and the World
Bank and revolving fund financing, has initiated
implementation of energy efficiency measures in schools,
kindergartens, universities , hospitals and other social and
administrative buildings, as well as municipal street lighting
systems.

During the project preparation the Fund has examined data
of the about 3000 public buildings, including their technical
conditions and energy consumption. These data confirm the
fact that the public buildings are generally vulnerable
despite the investments made by the government and
charity organizations during the last years.

On the initial stage energy audit was conducted in 8
different typical organizations to assess the rationale of
including them into the Energy Efficiency Project. Finally,
despite several differences, the experience with the schools
can be applied to other agencies, taking into account their
specifics.

In the current project schools, kindergartens, hospitals,
universities, street lighting and other facilities are included.

The first results are recorded =

As a result of implementation of the energy efficiency

measures the reduction of energy consumption was

recorded in the framework of the pilot projects implemented

during the previous Urban Heating Project.

In 2005 to 2011 in 120 urban schools it was implemented

heating system rehabilitation, i.e. design and construction of

boiler houses, establishment of external and inter-building

heating systems as well as implementation of energy

efficiency measures in 14 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,

including the access to gas supply network, water supply

system and electricity, etc.

It general, from 2005 to 2011 the following works were

performed:

e boiler houses, internal and external networks were
constructed or reconstructed

e the school boiler houses were reequipped and connected
to gas supply network

¢ hot water supply systems were constructed with showers




@™ N4 TUEET
228" o~
R2E ~ -

2005-2011 pp. Ywwnwpywdé wfuwwnwbpltph 2Gnphhy 9tinnigyty k

490,281

hwqwp pwn. 0 pOnhwlnip  dwybpbu:  Pwnwpwjhb

nwnngltph ptinnigdwl hwdwlwpqbph YGpwlywbqbdwb/uwrnigdwh
wpnyniOpnid pwpbjwyyt] L wybh hwpiwpwybun GG nupébp 2nipp
57768 wpwytpwunbtph ntuntgdwl wwjdwahtpp:

EGtpquiubwynnnipyjwl
thongwnrniibtip hpwlywbwgiwh
wnnyntOpnid nwpngbbpnid

in some specialized schools
¢ energy efficiency measures were implemented, i.e.
replacement of windows and walls, insulation of roof, etc.

During the works implemented from 2005 to 2011, 490,281
square meters were heated. As a result of heating systems

45%

Bamistsalasestaaatsy in urban schools the educational

tOGnquiulwnnnipnilp puwn Ydind-h % o and comfort level was increased
Energy efficiency by kWh %

B Updwyhph phy 5 nwnng /Armavir,
school number 5

GYwwnyt £ tGEpghwh
fuGwynnnipyncl, npp hp htipphl

40%

hwaGqbtignti| £ PhGwbuwywh
fuGwynnnipnLGGEph:
Qwnngltipniyd
tGGpquhubwjnnnipjwl
thongwnniltph hpwlwbwgnidp
pnij| Yunw inlunbujwé
PhOwbuwlwh 15%

35%

30%

25%

20%

B Guywnrh phy 1 hwwnnty nwpng/
Gavar, special school number 1

O dtinnt phy 1 nwpng/ Vedi, school
number 1

B UphuhwGh phy 3 nwnng /Sisian,
school number 3

B UphuhwGh phy 4 nwnng/ Sisian,
school number 4

B dwnwpwwwnh phy 10 nwpng/
Vagharshapat, school number 10

B Upinwpwyh UninGh pwnwdwuh
nwnng/ Ashtarak, Mughni schhol

As a result of the energy
efficiency measures in schools
the energy savings were
observed, resulting in its turn
to the financial savings. Thus,
energy efficiency measures
performed in schools will allow
to direct financial savings to

dhongltipp ninnti 10%
ntuntgiwa

wnnynLOwdbwnnipyntlp
pwndnwglnn dhengwnntilbph 0%
hpwywGwgdwhp:

5%

O Upphlh phy 8 nwnng /Artik, school
number 8

B Juwyph Jupdwpwl/ Vayk college

the activities toward the
improvement of efficiency of

B 6nluwth phy 47 nupng/Yerevan, educational process.

school number 47
O 3nwanulh phy 2 nwpng
/Hrazdan, school number 2

Qtnnigiwl hwiwywpgbiph ypwywbqbiwh L tGEpquiubwjnnnipjwb
dphongwnniiltph hpwywbwgdwb 2Gnphpy pwnwpwjhGngltpnid

tGtpqufiuGujnnnipjntlp puw qnidwph %
Energy efficiency financial savings %
90%

B Unéufinh phy 5 nujpng /Amavir, school
number 5

%
80% ® Quiunh ph 1 huantly nung/ Gavar, special
school number 1

70%- Ddbne phd 1 nwnng/ Vedi, school number 1

60%- B UhuhwGh phy 3 nupng /Sisian, school number 3

B Uhuhw(l 4 ng/ Sisian, school number 4
50% huhwth phy 4 nupng

B P 10 nuymng/

40% school number 10

B Upnwnuwlih UninGh punwiuh nunng/
Ashtarak, Mughni schhol

OUpphh phy 8 nwnng /Artik, school number 8

30% 1

20%
B Juyph Jupdunw(/ Vayk college

10%

B bpLuwth phy 47 nupng/Yerevan, school number
47

0%

O 3pwaqnuwh phy 2 nupng /Hrazdan, school

1 number 2

nwnpngbtpnid GYwwydbg hbnlyw npwlwb nbnwwndtpp

Gwpuypl wnwphGeph hpwyhdwyhg wwpuwnpdws, qunpbwbwiha
wndwynipnbtiph  hwyyhh Gpywpwdaqywé  dukinwhl
wpdwynepnlbiph  wbnnnepynilp Yndwndty £ huly ng phy
nwuwdwibph wnbnnnipyntlp yepwlywbqbyty,

pwnépwgt| £ hwwhpnbhwjhl wGyunwbgnipjwl wunhdwlp,
Yngdwwdbtp GG Oplninpn wpunwlbngnn wétuwppnt L wyp
pnLlwynp quiqbinp

wybjwgt| t nwnngh 2tph Gpywpwytgnipjntlp

pwnépwgbi| Ga nwuwwnngtultphh nunpngwlwhatph
hwiwhdwb gnigwhbtpp,

pwnpbiwyytp £t nwunigdwl  wpngbuh  hwpdwpwybnnig)niln,
pwlh np ptpdwuwnhwlp nwuwpwbGGpnid nwpdbp £ 18-210C,
pwnépwlwny dhohG hwpyny 4-60C-ny" OGwiunpn wwpyw
ptinnigiwl dwiwbwywnpowlh hwikdwwn, huy dhowlgpltpnLy,
nwhihdbGpnid® 16-190C, wjl ywpwaguwjnid, np Gwfunpn tnwnpyw

ptnnigiwl  dwiwlwhwpowlnid npwlp pOnhwbpwwbu sG6
ptinnLgyti,
GUwuwinyb £ wpwybpinbbph Gephnup nwnng,

ybpuyuytp GO wpnwnwuwdwiwihl  wwpwwdniGpbbpp
(uwnpuwihl, wwpwihl, Gpwdynwywl, dGrwanpénipjwl L wy)):

Due to the energy efficiency measures activities
implementation and heating systems rehabilitation works in
schools the following positive changes were observed:
e 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)
o the fire safety level was increased
o the level of CO2 and other toxic gazes emissions
were reduced emissions
e the school buildings’ protection level was
increased
e school attendance level was increased
e 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)
e restarted extra curriculum classes (sport, dances,
music, and other)
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tGGpgwiubwynnnipjwl  Spwapnid  plngpydwéd  wnwohl  Lpbp
Upwpwuwnh phy 4, Uwuhuph phd 2 L ULS UwuphUh nwpnglbpnid
w2fuwnwOplbpp dnunblnud GG wdwpwnhG: Ywpngh wnboptGltpp
Lhwhnyyu &G, np fuGwynnnipyntGGEnG huywuwtu Y h0GG qquih L Gnp
niuntdGwlywb wnwphl wydbih ngbynpywé Yuhubl pwpbiwdyws
wwjiwbbGpned:

Chawpwpwlywl wpfuwwnwlplbnn uljubinig wewyo
Before the construction works

The works in the first three schools, namely Ararat #4,
Masis #2 and Mets Masrik, involved in the Energy
Efficiency Project are at the completion stage. The schools
directors believe that the new educational year will be
started enthusiastically in the improved conditions.

ChawpwnuwluG wpfuwuwlplbnh wywmnhg hGun:
After the construction works

Swjwuwnwbh yepwlwbqbynn tGpgbunhlwih L EGEpquiuGw)nnnipjwb
hhilGwnpwd
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