Retrofitting 3 kindergartens in Rustavi City in order to
achieve high energy efficiency standards and greenhouse

emission reduction
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General information
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“»The EU grant was awarded to the SDAP "800 MMdI6MO
Center together with the Rustavi Municipality = ogqdmbl@®mogom 30mgd@qdob,,
under competition on “Sustainable Urban 30b36bol 990935 9360235330601

Demonstration Projects” a6ob@0 9096035 0003050

“»Total budget: 808 765 Euro 39630150 gd0L O 30 030L 395GHML
L0930l 3MbOE039E0E)9E)075D
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Overall and specific objectives of a project
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*Project is built around the core idea (overall J IV © 0QRJoDI

objeétive), which aims to enable( local (US)OO™ 8006‘56%3)’ 003 0mgd>Eobobgdl

authorities of city of Rustavi to implement 2] ©QLM30L s@HOMdGOZ0

select SEAP measures. 9ol goolisazol dey®seo
969699303990 bbamjz?g%m a9adoo (SEAP)

%SO1 To develop and implement set of gbmgb@ob\%fig?)‘g)@o 96bgmeo mbolidogdgdol

measures, materials and technologies to 5b6bmME0gMgdsL.

achieve high energy efficiency standards and ,

reduction of greenhouse gas emissions in ”’5%1 {)Sjﬂaﬁab%@ bb@b 2)‘56%”6’303@@315

public buildings (kindergartens). ©MboLdogdIOOL, dsboEgooLs s
9d5Mm@™a0900l 353930, MOMS 80%633@0 0gymb
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o -~ : : % S02 - dmbgl 9696Ma™9x3993EHIO0
+*S02 To test run energy efficient equipment in QJ° JOINMHIBI

3 kindergartens in Rustavi to ensure gm?jgm%o%)g%ggobabbg%)g%o %‘5853365%
consequent  proper  operation  and JPOOZOL 3 Bo0o3U3M 0oQUO, UUQHMIO

maintenance. BOmObOM g3 MoEOE00L S (BHgfbo3zemo
dmdLBobm®gdol MHBEObgzgerymgol doBboo.

*S03 “To evaluate the impact of these .
measures on beneficiaries (from  both 503 - gglisdere LoOmYw)Ioo @ Ladmdsgeem

) ) . ) Bolidondqd0L B Bbols 3q030l500s
technology and social points of view ) to find QO JOJ Jdo3LJ J382Y9
possible bottlenecks, needs for further 3363%030?32006?1)(?3515“1@6”%0‘36’0 Qo
improvements in order to make them mGOb@l?OO% % Odﬁ(?OBO 08 ool
applicable to municipalities with similar 3935 LHBOOLOM), Mot odm3w0dwY

L iy : 257X m09Lgd0L Lo FoOHMgd900 03 JoBbom,
climatic conditions throughout the post Soviet 0 89040656 Bomo 360N
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Project’s Main Activities
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«*Carrying out comprehensive energy audits of 3 «*3 1535303m dodo ymzerolidmdEzgwo gbgMym

kindergartens (with the ENSI software tools);  9@o@ol Bo@otgds (ENSI 38303 96Mvye0o

**Developing kindergartens’ technical designs; 3OmyO9500b Labgeergoom),

«* Carrying out cost effective tenders (the best ‘ggfggg%% %b(%?;)g ;)83)5560@06580015

price-quality ratio) for local companies to

implement the above rehabilitation works; “*98399AO0 00MgdMEgdol (L9Y3909gLbM
93oL0oL O bamolbol G9z350:900L)
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“*Rehabilitating kindergartens; < 1905303M 350MGOOL 195000 EOE0Y;
“*Assessing project results; <3699 EHoL 9900923900L Gqz35L009;

“*0Organizing and carrying out communication <*l5300896035300 59&03M0900l MmMH560BHIds
activities Q5 BoBoM9ds
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Activities implemented as of today
Q©g0L5030L AbbMM309(gdE0 59EH03MdGO0

“*The electronic versions of drawings for all 5053830 850900L bsbsBGOOL GergdEOHMbmeo
kindergartens has been developed 396ML0s 399353

< The technical pre-design assessment of the ** 15053330 0509d0L Hobsbomo H9dbozm®o

kindergartens have been carried out by the ~ 39L{s3¢s 0gm 2obbm® 309w gdMwo H9dbozmo
technical experts team 99L396&9d0L 24mbols doge;

<*The comprehensive energy audits for the # 6 ** # 6 # 40 o #41 15053330 doYdTO
# 40 and # 4 1 kindergartens have been 9403obdmdE39geo 9bgeym 570GJO0 BoESMS,
conducted, EA reports were developed with 9690350 E0L SbgsM0d9d0 393353900

identification of the EE measures and 04 9696913994100 Mmboldngdgdols S
financial analysis 03005bLE0 9b5oBol 0@IbEH0BOEOMGdOM
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**The technical designs with consideration of energy
efficiency of the #6,# 40 & 41 kindergartens have
been developed;

**Three tenders have been carried out;

*s*Rehabilitation works have been carried out in two
stages;

**Rehabilitation works under the first phase covered:

-Installation of the heating system with the effective
heating boilers and construction of the boiler room;

-Installation of the comprehensive ventilation system
with the heat recovery;
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3060390 93530l LMY3MBLEEJ30Mm LSAMTomgdo
0035¢rol{obgd-:
-Installation of the HW system with the solar BBl LobEB0l ©SFmE A I
— 3900MOOL LOLF)JOOL SAMD)951900 JBIJO IO
collectors 93509000 5 L9350 Lomoglio 5%36360;

- Installation of the new energy efficient widows with —430l8Md 3390 396G0E300b bob@gaob

the low emission glazing and sealing tapes ; ©53Mb51995 09373955 BHMO0L 350935 0bFobIBdO;
-Installation of the new electrical system with the — 3b90 Fyeol LobEFol ©sdMBEH79ds dBol
electrical grounding and efficient lighting; Sm@od@)mg)o 00;
- Demolishing of the wooden balconies (in the # 6 — 3bso 969095390 GobxO9dOL
kindergarten ) and partial construction of the walls oMb 3951905 053¢ gdolovyto dobgdom
with blocks in the # 6 & # 40 kindergartens; LSOBOOFOM BOMJOO;
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“*Rehabilitation works under the second phase  <* d9m6M9 9&o30L Lot93mbLEM™MI30M

covered: BSTM o900 0MZoolHobgd.:
-Insulation of roof ; — LabmE530l MOIMODMEOMYO;
-Insulation of the exterior walls; 3969 3900¢900L 0dMOBMEPOMYOSU;
-Insulation of basement - BOMIIGOL POIMOBMEOEOGOSL
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Results of the software modeling for # 6 and # 40 kindergartens

3330993960 IMmYEroMgdols d99gagd0 # 6 o # 40
domqdolm30Ls

ENERGY BUDGET - ENERGY AUDIT # 40 KINDERGARTEN
Before EE Before EE Before EE After EE an
Annual Energy use Budustiiten Calculated Measured Baseline renovation
KWh/m?2 [kWh/mZ2year] [kWh/m?2year] [kWh/m?2year] [kWh/m?2yea
415 Heating 60.4 60.4 265,1 58.5
Ventilation 0 0 38.9 17.5
DHW 4.6 4.6 38.1 34.7
Fans/ Pumps 0.2 0.2 2.0 2.0
952+ Lighting 2,2 2.2 2.2 0.4
Various 1.9 1.9 1.9 1.9
Cooling 0 0 0 0
249 _| = - Cooling Total 69.3 69.3* 348.2*** 115.1**
) ENERGY BUDGET - ENERGY AUDIT
== - Various
Budget Item Before EE Before EE Before. EE After EE.an
. . Calculated Measured Baseline renovation
166 = - Lighting [kWhiyear] [kWh/year] [kWhiyear] [kWhiyear]
—, - Fans and pumps Heating 149 142 149 129 654 664 144 497
Ventilation 0 0 96 103 43 281
23 - - DHW DHW 11 414 11 414 94 132 85 741
Fans/pumps 374 374 4 808 4 808
= - Ventilation Lighting 5434 5434 5434 1087
Various 4 790 4 790 4790 4790
0o A == - Heating Cooling 0 0 0 0
Actual Baseline After Measures Total 171 154 171 141** 859 931*** 284 204**
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EE Potential - Energy Audit

Kindergarten# 6 in Rustavi Heated area: 692 m?=
# 6 H
EE measures Investment Net savings Payback | NPVQ
[year]
[Euro/ GEL] [kWh/yr] [Euro/yr] Ano geba >
[ / 1 [kvt sT /W [GEL/yr] [wel i}
L / 1

Lf ari/wel i]

Profitable EE measures

1. [ Insulation of walls 25 082 67 067 2275 11.0 0.57
62 419 5 662

2 | Installation of new windows 10 805 30 862 1047 10.3 0.41
26 889 2 605

3. | Installation of new lighting system 5917 856 — 489 487 12.2 0.12
with CFL bulbs 14 725 =367 1211

ganaTebis sist ems

4. | Insulation of roof 16 697 26 910 1034 16.2 0.07
41 551 2572
5. | Installation of modern mechanical 12 115 15 454 9246 12.8 0.06
ventilation system with heat recovery 30 149 2353
6. | Installation of heating system in 16 355 42 301 1274 12.8 0.06
combination with the DHWV with solar 40 700 3171

water collectors system

7. | Insulation of floor 7 210 5 341 423 17.1 0.02
17944 1051
Total profitable measures sul 924 181 188 085 7 425 12.6
no ngebi ani Ro ni sZ ebebi 234 377 18 625
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EE Potential - Energy Audit

Kindergarten# 40 in Rustavi Heated area: 2470 m=
# 40 :
EE measures Investment Net savings Payback | NPVvQ
[year]
[Euro/GEL] [KWh/yr] [Euro/yr] Ao geba >
[ / 1 [kvt sT /Wi [GEL/yr] [wel i}

L / 1
LT ari/wel i]

Profitable EE measures

1. [ Insulation of walls 51 388 141 720 4 807 10.7 0.62
127 883 11 962

2 | Installation of new windows 31 350 97 956 3 322 9.4 0.53
78 018 8 268

3. | Installation of heating system in 42 016 158 833 4 986 8.4 0. 32
combination with the DHVWV with solar 104 560 12 407

water collectors system

4. | Installation of modern mechanical 38 070 52 801 3 345 11.4 0.20
ventilation system with heat recovery 94 741 8323
4. | Insulation of roof 48 136 93 712 3178 15.1 0.15
119 790 7 910
6. | Installation of new lighting system 21 749 4347-2460- 1 668 13.0 0.04
with CFL bulbs 54 125 =1887 4150

ganaTebis sist ems

7. | Insulation of floor 30 085 28 818 1 781 16.9 0.03
74 872 4 433
Total profitable measures sul 262 794 575 727 23 087 15.5
nm nmehi ani  Ro ni sZ1 ebebi 653 989 57 453
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Estimated Carbon Dioxide Emissions Reduction in # 6 and # 40
kindergartens
39935L90v9¢0 BHAoMOMMRBAOL gdoliogdol g930MYds # 6 - #
40 d5¢90do

Energy carrier Energy carrier
= >
B3 0 n = 22 B " o
o w8, 8.8 22 2 8§ 5 38
Present  situation —  baseline na 66.3 317.3 na na = t ituati basell 44.9
(KWh/mza) resen situation - aseline na . na na
(kWh/m?a) 303.1
After EE and renovation measures na 28.5 83.4 na na )
2 After EE and renovation measures na 21.7 93.2 na na
(kWh/m?Za)
(kWh/m?a)
Savings (kWh/m?a) na 37.8 234.0 na na
Savi kWh/m? 23.2 209.9
Savings (kWh/a) na 26156 161 na na avings (kWh/m?a) na na na
929 Savings (kWh/a) na 57169 51856 na na
CO, emission coefficients (kg/kWh) na 0,104 0,202 na na 8
CO, emission coefficients (kg/kWh) na 0,104 0,202 na na
CO. emission reductions (kg/m?a) na 3.93 47524 na ha CO, emission reductions (kg/m?a) na 24128 424 na na
CO, emission reductions (t/year) 35.42 CO, emission reductions (t/year) 110.68
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Refurbishment of the # 6 kindergarten
# 6 domolL 093MbLEMMd 30
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Refurbishment of the # 6 kindergarten
# 6 50Ol MH93MBLEEM™MI (305
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Refurbishment of the
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Refurbishment of the # 6 kindergarten
# 6 domolL 093MbLEMMd 30
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Refurbishment of the # 6 kindergarten
# 6 domolL 093MbLEMMd 30
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Refurbishment of the # 40 kindergarten
# 40 350l ©93MbLEMMd 305
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Refurbishment of the # 40 kindergarten
# 40 350l ©93MbLEMMd 305
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Refurbishment of the # 40 kindergarten
# 40 350l ©93MbLEMMd 305
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Refurbishment of the # 40 kindergarten
# 40 350l ©93MbLEMMd 305
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Thermal imaging of the #6 kindergarten facade insulation by FLIR50

FLIRS50 35896007 250050909000 #6 3500l g3oLools 0Bmes300ls
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Thermal imaging of the #40 kindergarten facade insulation by FLIR50
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