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Foreword

The main goal of the project concept is to increase the efficiency of the energy resources
use at the regional level in ATU Gagauzia through the implementation of energy-saving
measures and technologies in public buildings.

The objectives of the concept project are:

¢ identification of energy saving potential for the specific institution;
o facilitation of the decision-making process of the responsible authorities and
financial organizations when considering the possibility of investment.

Specific objectives are:

e Development and implementation of pilot projects for demonstration of the
application of innovative energy efficiency in public buildings;

¢ Informing and training of local stakeholders on energy efficiency issues;

e Increase the involvement of the local public authorities and population in the
initiatives related to energy efficiency sector;

e Developing of a monitoring and replication mechanisms to ensure the reproduction
of project results in ATU Gagauzia and in entire country.



1. Introduction

House of Culture in Congaz village is a centre of cultural and educational work not only for
the local population, but for the whole of ATU Gagauzia, as this institution can
accommodate 600 guests in the main concert hall for one event.

Photo 1 House of culture in Congaz village, main facade

The building was built in 1972. On the ground floor, the main concert hall is located. Also,
there is a small hall closed by that used to be a restaurant, but at the moment it is used for
small events. Here could be found several auxiliary rooms and training halls. On the second
floor there is a hall for marriages, as well as several rooms that are used by the local
registry office for state registration of acts of civil status. The working staff of the cultural
center consists of 24 employees.

Photo 2 House of culture, Orto photo, Scale 1:1000. Source — www.geoportal.md

2. Energy Consumption

Electricity consumption was 365.26 MWh in 2014 with a decrease to 326.08 MWh in 2016.
Between 2014 and 2016, average electricity demand was 333.05 MWh per year. There is
an electricity consumption of 30 kWwh / m2, which is normal for a house of culture.


http://www.geoportal.md/

Gas consumption increased from 6,910 m3 in 2014 to 10,892 m3 in 2016, or it is an
average gas consumption of 9085 m3 per year, or approximately 83 kWh / m2 per year,
which is normal for the house of culture. The growth in demand by 40% in the period 2014 -
2016 points to a rapid increase in the demand for public services of the house of culture.

Table 1 Energy consumption

EETE unit consumption
2014 2015 2016
Electricity kWh 36526 30783 32608
Gas m3 6910 9457 10892

3. General data on the studied building

3.1 Heating system

The building is heated using 2 boiler houses. One of the boiler houses is located directly in
the building in the north-western part, the second boiler-house is attached to the building in

the south-western part of the building.

3.2 Hot water supply system
Hot water is not available in the entire building.

3.3 Fresh water supply and sanitation system

The building is supplied with fresh water from the urban water supply system, sewerage
system is connected to urban sanitation system.

3.4 Electricity consumption system

The electricity supply is provided by the local distributor Gas Natural Union Fenosa.

3.5 Natural gas supply system

The source of natural gas supply in boiler house is the city's natural gas distribution system.

3.6 Previously implemented energy efficiency projects

The renovation of the heating system and lighting of the lobby and the celebration hall on
the second floor was held in 2013-2014.

3.7 Planned projects for the coming years
In the near future, implementation of measures related to energy efficiency are not planned.

4. Dataon the proposed project

4.1 Description of the current situation




The building is located on the central square of the Congaz village. In a spatial
arrangement, the building resembles the T-shape, where the central part consists of 2
floors, except for the main concert hall which corresponds to the height of two ordinary
floors. The main facade is lined with decorative elements from a small mosaic, which in
some places are already separated from the facade or destroyed.

4.2 Building proprieties (constructive part)

The foundation of the building is made of large limestone blocks. The walls consist from
small limestone blocks, bearing structures - reinforced concrete columns. The slabs
between levels are partly made of reinforced hollow core slabs, partly of ribbed slabs. The
technical floor is missing, there is access direct in the attic. There is basement under the
entire building, which is good technical conditions.
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Photo 3 West fagcade (picture from the infrared camera)

4.3 Windows and doors

Almost all the windows and doors are old-type: double wooden frame separated with a
small distance and with one layer of glass on each frame. Few windows were replaced with
PVC constructions due to poor technical condition (on the side part of the building). Main
entrance and vestibule doors were replaced also.



Photo 4 Double wooden framed window with one layer of glass
4.4 Roof

The wooden roof framework is roofed with corrugated asbestos-cement sheets. The roof
wasn't refurbished during the last 20 years, general condition — poor (according to the
words of administration, since the experts didn’t have the possibility to climb on the roof).
The rainwater collection system is not provided. Total area of the roof 1543 m?.

4.5 Heating system

The building is heated by 2 boiler houses. One of the boiler houses is located inside the
building in the north-western part, the second boiler-house is an annex to the building in the
south-western part. The internal boiler room is equipped with two boilers and provides
heating to the second floor of the building. The external boiler room provides the thermal
agent to the rest of the building. Both boiler houses operate on natural gas. Internal heating
networks in the lobby are replaced, the radiators are replaced by aluminum ones. Other
networks and radiators are old model (cast iron).

Photo 5 Gas boiler in the interior boiler house



Photo 6 Radiator in the vestibule
4.6 Ventilation system

The centralized ventilation system in the building does not work. Natural ventilation works,
but some channels are blocked.

4.7 Hot water supply
There is no hot water in the building.
4.8 Lighting system

Fluorescent and incandescent lamps are used in corridors and various rooms for lighting.
Energy saving lamps (35 pieces) are used in the concert hall and on stage. There are 605
units of lighting in the entire building with the average power of 75 watts.

= o P O e

Photo 7 Lighting in the vestibule
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Photo 8 Lighting on scene
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5. Project Concept

5.1 Description of the proposed energy efficiency measures

The consultants propose the following list of measures for the thermal rehabilitation of the
building:

. Roof

Experts suggest the replacement of the old pitched roof with a flat roof, with thermal
insulation layer.

The approximate roof replacement plan assumes: concrete slabs are poured with a
concrete layer to create a slope, then two layers of waterproofing material and after that a
15 cm layer of extruded polystyrene or a layer of rock wool. The next layer is laid with a film
with high vapor permeability. The final layer is a clamping layer - you can lay a layer of
gravel in 8 cm thick.

It is also necessary to ensure the evacuation of rainwater through drains. It is important to
extend the end of vertical drainage pipes (at least 50 cm) from the building walls and to
evacuate it in a proper way in order to prevent the destruction of the blind area along the
entire perimeter of the building.

Annual energy savings = 159 MWhly
Estimated investment = 54 893 €

e Facades

It is suggested to insulate the external walls of the entire building. Beforehand, it is
necessary to remove decorative elements from the facades. The facade method of warming
the walls is suggested. On the prepared surface, install a heat-insulating layer (5 cm of
mineral wool), auxiliary layers (glue, fiberglass mesh, primer) and finish with the final
decorative coating.

Walls of basements should also be insulated with a layer of approx. 0.5 m below ground
level with extruded polystyrene boards (XPS) and an additional protective and a drainage
layer to prevent cold penetration directly into the room and its base, as well as to create a
barrier to ground moisture and water formed as a result of melting snow. A layer of 5 cm of
heat-insulating material is recommended. Its installation will require to bare the walls.

After installation, restore the blind on the entire perimeter, keeping a slope of at least 7
degrees from the walls of the building. A blind with a width of 70cm is framed with a curb,
which allows drainage of rainwater.

Annual energy savings = 134 MWhl/y
Estimated investment = 135 186 €

° Basement

Experts propose the thermal insulation of the basement ceiling. It is necessary to
provide for the preliminary replacement of communications that pass under the ceiling of
the basement, in order to avoid additional more difficult to repair work.

Annual energy savings = 146 MWhly
Estimated investment = 41 504 €

12



¢ Windows and doors

Replace windows and doors with PVC constructions with double-glazed windows,
keeping the dimensions of the openings. In the northern part of the building energy-efficient
glass Low-E could be installed. Ensure embedding of slopes using insulating membranes.
External (tin) and internal sills (plastic) should be installed.

Annual energy savings = 27 MWhl/y
Estimated investment = 45 260 €

o Boiler house and internal heating network

It is necessary to replace the equipment in the boiler houses and internal heating
systems, with the installation of individual heat regulators. The current organization of the
heating system does not allow the regulation of the heat supply for only one part of the
building, therefore, the experts' recommendation is to install additional equipment to
regulate the supply for different parts of the building, allowing to heat or disconnect
unclaimed rooms or areas of the building.

Annual energy savings = 128 MWhly
Estimated investment = 119 845 €

o Lighting system and building energy management system

Replace the existing lighting with LED lamps. In the concert hall where special lighting is
necessary, general lighting and special illumination for the stage should be provided. In the
corridors, motion sensors for automatically turn off the lighting in the absence of
moving should be installed.

Annual energy savings = 63 MWh/y
Estimated investment = 20 870 €

Note: Cost estimation of replacing the lighting system does not take into account the
specifics of such spaces as the concert hall. For the correct selection of the necessary
sources of lighting, a specialist in lighting technology should be consulted.

5.2 Preliminary assessment of energy saving potential

The calculation of the preliminary final energy consumption for heating is based on a
simplified calculation methodology according to the “Energetische Bewertung von
Bestandsgebauden”; provided by the German Energy Agency. The thermal conductivity of
the building elements was estimated based on Moldavian standards and norms and on
Consultants experiences.

The preliminary final energy consumption for heating and the estimated saving potential

were calculated based on a reference climate, a standard indoor temperature and a basic
air ventilation rate.

13



Note: the results do not necessarily reflect the actual energy consumption of the buildings
due to the current poor heating/ventilation comfort in the buildings (e.g. shortened heating
period, reduced indoor temperature, poor/no ventilation, etc.).

Table 2 The proposed energy efficiency measures and their characteristics

Proposed Surface, Annual Annual Investments, Reduction Payback
measures m? energy energy € of period,
savings, savings emissions years
MWh/y in € t/CO2
per year
Thermal insulation 1543 159 5677 54 893 32 12,4
and replacement of
the roof
Insulation of the 1140 134 4792 135 186 27 36,1
external walls
Insulation of the 1500 146 5203 41 504 146 10,2
basement ceiling
Replacement of the 229 27 960 45 260 5 60,4
windows and doors
Installation of the 1389 128 2109 119 845 19 72,8
new equipment in
the boiler house and
replacement of the
heating system
Replacement of 63 6 988 20 870 13,9 3
lighting devices
Total 5801 657 25729 417 558 2429 25,3

6. Financial analysis

The estimation of the required investment costs was based on the Consultant’s experiences
(specific investment costs per refurbished element). The Consultant did not request/receive
offers from potential supplier's/construction companies. All costs incl. VAT.

The total investment costs were estimated to around 23,6 min MDL (417 558 EURO)?.

The share of the energy relevant investments of the total investment is around 50 %.
Refurbished floor area in m2: 1543 (ground floor area).

When considering only the energy relevant investment the payback period is 25,3 years.

7. Preliminary project implementation plan

The description of the steps necessary to implement the described recommendations can
be divided into 3 main stages: the development of energy audit of the building, preparation
for the implementation of the project and the implementation process itself.

Each stage includes the following actions:
A. Development of energy audit of the building:

¢ Decision-making on financing of energy audit
e Development of the task of energy audit

e Tender & Energy Audit Contract

e Energy audit

e Designing a design task

1 Exchange rate: 1 MDL = 20,50 EURO (average value for 2017).
14



B. Preparing for project implementation:

Decision-making on investment

Tender for the development of technical documentation

Development of technical documentation, approval, tender documents
Tender for project implementation

Evaluation of offers, contract

Coordination of the work plan

C. Implementation of the project:

Preparation of the working field

Thermal insulation and replacement of the roof

Insulation of the external walls

Insulation of the basement ceiling

Replacement of the windows and doors

Installation of the new equipment in the boiler house and replacement of the heating
system

Replacement of lighting devices

Staff training, documentation

Upon completion of the implementation of these measures, the building can be put into
operation.

The approximate timeframe for the project implementation plan is given in the annex 1.

8. Conclusion

As a result of the proposed measures, the expected energy savings will be 657 MWhly.
Due to this saving, it is estimated that emissions will decrease by 242,9 t/CO, per year.
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Annex 1

Draft Implementation schedule

Task Nof Phase Activities 1| 2 2| 4| s 8 7 3| a| 10| 1| 12| 13| 14| 18| 18] 17| 18] 18 m| 21| 22| 2
Task 1 - Funding decissicn for Energy Audit
Task 2 E Preparation of the Task for Enengy Audit
Task 2 5 Tender & Contracting Energy Audit
Task 4 E Performing Energy Audit
Task & Preparation of the Task for Design
Task & Funding decissicn for Investment ._
Task 7 c Tender for full technical design
Task & :E Elaboration of the final design, authority approvals, tender book |
Task 2 5 Tender procedure for implementation company
Task 10 e Azsessment of proposals, contract
I Task 11 Work packages to be conducted by the institution 2 &
Task 12 Construction site preparaticn E E
Task 12 Thermal insulaticn and replacement of the roof E_ E
Task 14 E Insulation of the external walls _.E _E
Task 15 ..E Insulation of the basement ceiling = =
Task 18 E Replacement of the windows and doors = F
| 2 Installaticn of the new equipment in the boiler house and replacement i i
Task 17 E of the hesting system E E
Tazk 18 Replacement of lighting devices w w
Task 19 Training, decumentaticn
Task 20| Acceptance (Final acceptance

“Estimated non-working pericd caused by winter winter conditicns; the comect time of this pericd can indicated earliest at the time of the funding decision
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no c6opy AaHHbIX ANA AUArHOCTUYECKOro aHaAun3a
ceKTopa 3HeproadppekTuBHOCTU B pernoHe ATO lMaraysumu

I. O6wme paHHbIE:

HasBaHue HacenéHHoro nyHKTa / panoHa: c. KoHras

HasBaHue Ny6AMYHOrO yupexaeHua: [om KynbTypbl
CobcrBeHHOCTM (ATE 1-ro / 2-ro ypoBHs) 1 ypoBHS

1972

log cTpouTenbCTea 34aHNA I'IY6ﬂM‘-IHOI'O yypexaeHuAa:

Tun cTponTenbHOro matepmana obLwecTBEHHOIO 34aHUA:
[0 beToHHble NnaHenn
0 Korteneu
O Kupnuy
O  Apyro# (yKaxuTe)

Il. dHepreTnuyecKaa cuTyauua B 06LLECTBEHHDbIX 34aHUAX

Part A.O6wwme paHHble 06 3a4aHUN:
YKaxute noxanyincra sHayeHme ana caeayolmMx nokasarenem:

Mokasatenm EAuHuua 3HauyeHue
U3mepeHus

1. | Koanyectso aAMMHUCTPATUBHOIO NepcoHana: yenoBek

2. | KonunyectBo pabouero nepcoHana: yenoBek 24

3. | Konnvecrso nonb3osaTenei / 6eHedpunumapos yenosek 17500

(metw / ctyaeHTbl / naumeHTbl / KAUEHTbI)

4. | O6wasa naowaas 3aaHMA m? 1093

5. | KonnyecTtso aTaxel 3gaHuA egnHNLbI 2

6. | CpeaHAA BbICOTA KaXKA,0ro aTarka M 3,5

7. | Obwasn naowaab BHEWHMX CTEH 3AaHUA m? 7651

8. | KonnyectBo oKkoH egnHNLbI 61

9. | O6wasn naowaab OKOH m? 228,8
10. | Obwasn nnowaab Kpbiwn m?
11. | Tvn Kpbiwwm: NAOCKaA Kpblwa | [ByxckaTHaA

WM CKaTHaA
KpbIwa
Part B. MoTtpebneHune aHeprum 3a nocnegHue 2 roga (Mo UCTOUHUKY):
Tvn UCTOYHUKA 3HEpPruun EA. usm. Motpebnenue
2014 2015 2016

DNeKTpMYecTBo KBTY 36526 30783 32608
[Ounzenb (MCKNOUYUTL TPAHCMOPTHbIE CPeACTBa) Nntpeol
HaTypanbHbIit ras m3 6910 9457 10892
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Pa3paboTka PermoHanbHoi CekropanbHoi Mporpammbl IHeproaddektusHoctn ATO Maraysum

Yronb TOHHbI
Buomacca (apeBecHan wena, rpaHyabl U T. 4.) m3
LleHTpannsosaHHOEe oTONNAEHUA Mkan
Opyroii (ykaxkute)

Part C. dHepreTnyeckue cuctembl

C.1.Tun omonaeHus 8 30aHUU yeHmMpasabHoe omonaeHue?
a. LeHTpanbHOoe oTonseHue

b. JnekTpuyeckue nHaMBMAyanbHble oborpeBaTeny A5 KaxKAoM KOMHaTbI
(Ecnu «a» ykarcume omeemsi Ha eonpocsi 1.1, 1.2, 1.3, ecau «b» nepelioume K sonpocy No 2.

1.1.
O
O

1.2.

Oo0oodg

1.3.

Ecau ecmo, yKaxcume mun cucmembsl 0mMonsaeHus:
0AHOTPY6HanA cucrema

ABYXTpy6Han cuctema

YKaxcume mun ucnone3yemoz20 monauea:

DNEeKTPMYECTBO
HaTypanbHbii ras
Yronb

Buomacca (apeBecHan wena, rpaHynbl U T. A.)
Ykaxcume mowHocme (I'kan)

C.2.Ecnu ucnons3yromca omoenbHble o6o2pesamesnu, KAKO20 muna oHu?

O

O
g
O

dneKTpUYECcKMe NHAMBUAYaNbHbIe oborpesaTenu
dNeKTpUYecKkne paamnatopsl

KoHauunoHep

Opyrue (ykaxuTe)

C.3.Cywjecmeyem aau e 30aHUU UyeHMpanbHAs cucmemda 20psAYe20
ucnosb3yemca aAu omoenvHole bolinepa?

O

g
O
g

LleHTpanbHasA cuctema ropayero BOAOCHabKeHus
dnekTpUyeckmii bolnep

HeT ropsaueit Bogp!

Opyroi (ykaxkute)

8000CHabMceHusa

unu

C.4.Ecmb nu 8 30aHUU yeHMpPAnbHAA cUucmeMd KOHOUYUOHUPOBAHUsA 8030yXd UaU UCnosb3yemcsa
omaoenbHaA cucmema 0418 Kax 0020 nomeujeHus?

O

Ooo0ooao

LleHTpanbHaa cuctema KOHANLMOHUpPoBaHNA (paboyas)
LleHTpanbHaa cucTtema KOHANLUMOHUPOBaHUA (Hepaboyas)
NHaMBuAyanbHas cUCTEMA B KaXA0M nomelleHum (paboyas)
NHaMBMAYaNbHAA CUCTEMA B KaXKA0M nomelleHun (Hepabouas)
OtcyTcTBYET BOO6LUIE

C.5.Ecmb nu yeHmpansvHaa cucmema eeHmuasayuu: o Ja; van o Her.
Kakoea oHa?

O
g

NPUHYANTENbHbIN
€CTEeCTBEHHbI NOTOK
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Pa3paboTka PermoHanbHoi CekropanbHoi Mporpammbl IHeproaddektusHoctn ATO Maraysum

C.6.Cucmema eHympeHHe20 oceeweHus:

Mokasarenu Ea. nam. 3HaueHue
Konnuyectso namn egnHNLbI 605
Tun namn (cBeToanoaHblie-LED, NtoMUHeECL,EHTHbIe ™n Jlamnbl HaKannBaHUA-463
JNlaMIbl, NaMMbl HAKaIMBaHUA) JllommnHecueHTHble - 142
CpeaHAAa MOLWHOCTb Namn W 75
cMcTema aBTomaTu3aumun oceelleHma Ha / Het Het

Part D.OnucaHue 6oiinepos

Konuuyectso 60iinepos: -

Twun TonaMBa, UCNONb3YEMOTO A/1A 6oiNepoB:

[0 DNeKTpMyecTBo, YCTaHOBAEHHAA MOLLHOCTb (KBTY): addeKTMBHOCTL (%)
O Yronb, YcTaHOBNEHHAs MOLLHOCTb (KBTY): adpdeKTMBHOCTL (%)__
O Tras, YcTaHoBAEHHaA MOLLHOCTb (KBTY): addekTMBHOCTb (%)
O Masyr, YcTaHOBNEHHAs MOLLHOCTb (KBTY): adpdekTMBHOCTL (%)__
O [Ousens, YcTaHOBNEHHAs MOLLHOCTb (KBTY): addekTMBHOCTL (%)
O Buomacca, YcTaHOBAEHHAA MOLLHOCTb (KBTY): addekTMBHOCTL (%)

Part E. ipyrue eanHuubl noTpebaeHua aHeprum

E.1. flyxoeku (KyxHu)
KonnuecTBo AyxXOBOK, UCMONb3YEMBIX B 34aHUN - eAUHUL,
Tun noTpebnsemoi sHeprum:
00 DeKTpM4ecTBo
O rlas
O [Apyroe (npocbba ykasaThb)

E.2.Cywiecmeyem nau cmayuoHapHole 2pynnol Oeuzameneii 6HyMpeHHE20 C20pPAaHUS,
anekmpozeHepamopoi?
KonunuecTBo 3/1eKTporeHepaTopos: -
YcTaHOBNIEHHAA MOLLHOCTb 3/1€KTporeHepaTopos (KBT):
CpegHve paboune 4HM ANA SNEKTporeHeparTopa B roa;

lll. Mpocbba yKasaTb, eCcTb 1M NPOEKTbl 3HePro3dpPeKTUBHOCTU, BHEAPEHHDbIE B Te4eHUe nocneaHux 5
net? (ecnu TakoBble UMelOTCA)

lfop e CtouMmocTb,

MpoekT ”
BHeApeHUA TbIC. NEU
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