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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;

e 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 ATO Gagauzia and in entire country.



1. Introduction

Regional Sports Boarding School in Comrat is a sports and educational institution established
with the aim of developing sportingly gifted children in the southern part of the Republic of
Moldova. There are 10 classes in the lyceum, a modern equipped gym, one library, a dining
room, dormitories and rest room. The building was built in 1966.

Photo 2 Regional Sports Boarding School in Comrat (Orto photo, Scale 1:1000), source www.geoportal.md



Buildings marked in the Photo 2:

A — Study block and dormitories
b — Sports block
B — Boiler house

The working stuff consists of 26 employers.
221 pupils are studying in the lyceum, at least half of them are living in dormitories.

2. Energy Consumption

The electricity consumption was 81.2 MWh in 2014 with a big increase to 394,9 MWh in
2016. Between 2015 and 2016, the average electricity demand was 370,5 MWh per year. It
is observed a consumption of electricity of 189 kWh/m2, and this is a high value for a
school.

Gas consumption increased from 23 000 m3 in 2014 to 29400 m3 in 2016, by 20%, or
average consumption of 40150 m3 of gas per year, or approximatively 270 kWh/m2 per
year, and this is a high value for a school.

Table 1 Energy consumption

T unit consumption
2014 2015 2016
Electricity kWh 81200 346 200 394900
Gas m3 23 000 23 000 29400

3. General data on the studied buildings
3.1 Heating system

The school is heated by a boiler house which is located close to the block b. The thermal
agent goes by the shortest path into both buildings.

3.1.1 Boiler house

The boiler house was built in 2013, it works on natural gas. The installed boilers are
“Thermona” type.

3.1.2 Heating system and network

In the block A, the internal heating network is old type (cast-iron radiators and pipes). In the
block b the system is fully renewed.

3.2 Hot water supply system

Hot water is available in the shower rooms; the source of hot water production is a gas
boiler installed in the boiler house.

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 and kitchen is the city's natural gas
distribution system.

3.6 Previously implemented energy efficiency projects

Over the past 2 years, Block b has been completely renovated (including also internal
reparations).

In 2013, a new boiler house was constructed, which provides also the possibility of
preparing hot water.

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

Note: further description and proposed measures apply only to the building A.

4.1 Description of the current situation

The block A was built in 1966. In a spatial arrangement, the shape of the building
resembles the shape of the letter U. The building has two floors, on the ground floor there
are dormitory rooms, a dining room and a kitchen, on the second floor there are several
classrooms.

4.2 Building proprieties (constructive part)

The foundation of the building consists of large limestone blocks; the basement is missing
around the perimeter of the building.

External walls are 500mm thick (including interior and exterior finish) and consist of small
limestone blocks. The main internal walls are also built from small limestone blocks. The
separation between floors is made of of hollow-core reinforced concrete panels. The
internal partitions are built from the same material.

4.3 Windows and doors

During last several years, all the windows and external doors in the building were replaced
with double glazed PVC constructions.



Photo 3 Window on the first floor.
4.4 Roof

The pitched roof is covered with asbestos sheets. The attic is not affected by the leaks.

Photo 4 Pitched roof, north part of the building

4.5 Heating system

The building is heated by the boiler house powered by natural gas. In the separate building
(block B) 3 gas boilers are installed and one separate boiler for hot water preparation. The
heating agent is transported on the shortest way through insulated pipes directly into the
heating network inside the building, no separate thermal point is installed. Two-pipe system
is providing heat through cast-iron heaters.



Photo 5 Gas boilers in the boiler house
4.6 Ventilation system

There is no central ventilation system installed in the building. The natural ventilation is
ensured by regular opening of the windows. There is a high level of humidity in the building.

Photo 6 Consequences of the low ventilation level, first floor, classroom
4.7 Hot water supply

One gas boiler is used for the preparation of hot water, which is supplied to the shower
rooms and kitchen.

4.8 Lighting system

In block A, fluorescent lamps are used for lighting. The lighting level is low.
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Photo 7 Lighting in classrooms
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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

Due to the considerable service life of the old roof, the experts propose a complete removal
of the existing roof coverage. Also, the replacement of rafter system should be considered.
For the subsequent operation it is proposed to install a new pitched roof, with appropriate
hydro and thermal insulation, as well as the insulation of the attic floor with thermal
insulation materials (such as rock wool or similar).

Annual energy savings = 54 MWhl/y
Estimated investment = 18 748 €

. Facades

It is suggested to insulate the external walls of the entire building. On the prepared surface,
install a heat-insulating layer (10cm of mineral wool with a proper insulation proprieties),
auxiliary layers (glue composition, fiberglass mesh, primer) and finish with the final
decorative coating.

The socle must also be insulated with a thinner layer of heat-insulating material (for
example, XPS) to prevent the penetration of cold directly into the room and its base, as well
as to create a barrier for ground moisture and waters formed as a result of precipitation.
Installation of thermal insulation material will require exposing the foundation walls to 50 cm
from the ground, that is, the total height will be 1 m. After the installation of the insulation
material, all the crevices should be removed with foam or sealant. 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 should be framed with curb and the rainwater
diversion must be organized.

Annual energy savings = 141 MWhly
Estimated investment = 142 301 €

o Lighting system

Lighting should be replaced in the entire building. LED lights are recommended. In the
corridors, motion sensors should be installed in order to automatically turn off the lighting in
the absence of movements.

Annual energy savings = 6,7 MWh/y
Estimated investment = 3 496 €

. Additional recommendations
Ventilation system

It should be kept in mind that ventilation should maintain the optimum temperature and the
flow of fresh oxygen to different rooms, and there should not be strong airflows in the
rooms. The intensity of air exchange should be calculated on the basis of current
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standards. For classrooms, it is proposed to clean and restore channels for natural
ventilation, also to install combined ventilation units.

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.

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 measures | Surface, Annual Annual Investments, | Reduction Payback
m? energy energy € of period,
savings, savings emissions years
MWh/y in € t/CO2
per year
Isolation of the ceiling 527 54 1939 18 748 11 12,4

of the last floor and
installation of a new

roof

Insulation of external 1200 141 5045 142 301 28 36,1
walls

Replacement of 6,7 744 3496 1,5 4,7
lighting devices

Total 1727 201,7 7728 164 545 40,5 29,5

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 3,37 min MDL (164 545 EURO)?.
The share of the energy relevant investments of the total investment is around 50 %.
Refurbished floor area in m2: 1727.

When considering only the energy relevant investment the payback period is 29,5 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:

e Decision-making on financing of energy audit

1 Exchange rate: 1 EURO = 20,5 MDL (average value for 2017).
13



e Development of the task of energy audit
e Tender & Energy Audit Contract

e Energy audit

e Designing a design task

B. Preparing for project implementation:

¢ Decision-making on investment

e Tender for the development of technical documentation

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

¢ Evaluation of offers, contract

e Coordination of the work plan

C. Implementation of the project:

e Preparation of the working field

¢ Insulation of the ceiling of the last floor in buildings
e Insulation of the external walls

o Replacement of the lighting devices

e 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 201,7 MWhly.
Due to this saving, it is estimated that emissions will decrease by 40,5 t/CO- per year.
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Annex 1

Draft Implementation schedule

Task No| Phase Activities Month| 1| 2| 3| 4 s & 7 sl s| 1o| 1| 1z 13 4| 18| .| | 18 19 zﬂ| 21| 22| =

Task 1 Funding decission for Energy Audit

Task 2 g Preparation of the Task for Energy Audit

Tazk3 5 Tender & Contracting Energy Audit

Task 4 E Performing Energy Audit

Task 5 Preparation of the Task for Design

Task & Funding decission for Investment ._

Task T = Tender for full technical design

Task & "@ Elaboration of the final design, authority approvals, tender book |

Task 9 % Tender procedure for implementation company
Task 10 . Assessment of preposals, contract 5 5
Task 11 Work packages to be conducted by the institution £ =
Task 12 = Construction site preparation _§ 3
Task 13 E Insulation of the ceiling of the last floor % %
Task 14 E Inzulation of the external walls E E
Task 15 %;l Replacement of the lighting devices ﬁ ﬁ
Tazk 16 Training, documentation
Task 17| Acceptance |Final acceptance

*Estimated non-working peried caused by winter winter conditions; the correct time of this period can indicated earliest at the time of the funding decizion



Annex 2.

AHKeTa
no c60py AaHHbIX ANA AUNAarHoCTU4eCKoro aHasim3a
ceKkTopa 3HeproappeKkTnsHocTn B pernoHe ATO lMNaraysuu

I. O6wme paHHbIE:
Ha3BaHue HaceNéHHOro nyHKTa / paioHa:
HazBaHue ny6anYHOro yuperkaeHus:

CobcteeHHocTH (ATE 1-ro / 2-ro ypoBHs)

m. Kompat

PernoHanbHbI® CNOPTUBHbIN AULEN UHTEPHAT

o4 cTpouTenbCTBa 34aHUA NyO6AMYHOrO yupexaeHus: 1966 .

Tun CTPOUTENBbHOIo Mmatepunana 06LI.I,eCTBeHHOI'0 3403aHNA:

[0 beTOHHble naHenun
0O Koreney

O Kupnuy

O [Apyroi (ykaxuTe)

Part A.O6wwue paHHble 06 3a4aHUN:

JHepreTMyecKkasa cUTyauma B 06L,ecTBEHHbIX 34aHUAX

YKaxute noxanyincra sHayeHme 40 caeayoLmx nokasaTtenei:

Mokasarenu EAuHMua 3HauyeHue
M3mepeHus
1. | KoanyectBo aAMUHUCTPATUBHOIO NepcoHana: yenoBek 6
2. | Konnyectso paboyero nepcoHana: 4yenoBsekK 20
3. | Konnyectso nonb3osatenen / beHeduumapos | yenosek 221
(metw / ctyaeHTsl / naumeHTsl / KANEHTbI)
4. | Obwas naowaap 3aaHnA m? 1960
5. | KonnyecTBo aTaxen 3gaHus eaAnHULbI 2
6. | CpegHAana BbICOTA KaXKA0ro aTaxa M 2.60
7. | Obwas naowaab BHEWHUX CTEH 3aHUS m? 1200
8. | KonnyectBo oKoH egnHNLbI 78
9. | O6uwana naoLaab OKOH m? 240
10. | O6wana naowaab Kpbiwn m? 527
11. | Tvn Kpbiwwn: NA0CKasA CkaTHaA Kpblwa
KpbIWwa uam
CKaTHaA KpblLwa

Part B. MoTpebneHue sHeprum 3a nocnegHue 2 roga (No UCTOUHUKY):

Tun UCTOYHUKA IHEpPrum EA. L T
u3Mm. 2014 2015 2016
DNeKTpn4ecTso KBTY 81200 346 200 394900
AOun3enb (MCKAUYUTb TPAHCMOPTHbIE Jntpbl | - | | e
cpeacTaa)
HaTtypasnbHbiit ras m3 23 000 23 000 29400
Yronb TOHHbI | - | | e




Buomacca (gpeBecHan wena, rpaHyabl U T. A.) M| e e e

LleHTpannsoBaHHOe oTONAEeHUA Mkan | - |  mm | -

Opyroit (ykawute) e | e e

Part C. dHepreTnyecKkue cucrembl

C.1.Tun omonneHusA 8 30aHUU YyeHmpasabHoe omornnaeHue?
a. LeHTpanbHoe oTonaeHue
b. 3JnekTpuyeckme MHAMBMAYaNbHbIE OBOrpeBaTeNn os KaxKaolh KOMHaTbI

(Ecnu «a» ykaxume omeemsi Ha sonpocsl 1.1, 1.2, 1.3, ecau «b» nepeiioume K sonpocy No 2.

1.1. Ecnu ecms, yKaxcume mun cucmemesl omonaeHus:
0 oAgHoTpybHana cuctema

ABYXTpYybHas cucrema

1.2. Ykaxcume mun ucnose3yemoz20 monauea:

DNeKTpn4ecTso

HatypanbHbiii ras

Yronb

Buomacca (gpesBecHan wena, rpaHyabl U T. 4.)

1.3.  Ykaxcume mowjHocmo ([kan)

O

O o0ooo

C.2.Ecnu ucnonb3yromca omoesbHble 0602pesamernu, KAKO20 muna oHu?
O JneKkTpuyeckne MHAMBUAYANbHbIE ObOrpeBaTenu
O JneKkTpuyeckue pagmnaTopbl
0O KoHauumnoHep
O [Opyrue (ykaxuTe)

C.3.Cywjecmeyem au e 30aHUU UeHMPAnbHAA cucmemd 20pA4e20 B8000CHAbMceHUsA unau
ucnonv3yemcs au omoesnbHbie bolinepa?
O LleHTpanbHasa cuctema ropsyero BogoCHabxKeHus
O dnekTpuueckuin 6onep
O Het ropsayeli Bogpl
O [Opyroi (ykaxkute)

C4.Ecmb nu e 30aHUU yeHMpaAnbHAA cucmemd KOHOUYUOHUPOBAHUA 8030yxda uau
ucnosab3yemcsa omoenbHAsA cucmema 015 Kax 0020 Nnomeuw,eHus?
O LleHTpanbHaa cuctema KOHAMLMOHUpPOBaHMA (paboyasn)
LeHTpanbHas cuctema KOHAMUMOHMPOBaHUSA (Hepabouasn)
MHgmBmuayanbHaa cucTema B KaXAom nomelieHum (pabouasn)
NHamnBMAayanbHan cMctema B Kaxaom nomeweHnun (Hepaboyasn)
OTcyTcTBYET BOObOLLE

O 000

C.5.Ecmb nu yeHmpansHaa cucmema eeHmuaayuu: 0 fa; nav o Her.
Kakoea oHa?
0 NPUHYAUTENbHbIA
0 ecTecTBeHHbI NOTOK
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C.6.Cucmema eHympeHHe20 oceeWeHuUs:

Mokasarenu Ea. nam. 3HauyeHue
Konunyectso namn eANHNLbI 94
Tun namn (ceeTtognogHble-LED, ntommnHeCUeHTHbIe 1amMnbl, ™n CBeTtogmnogHble
NlaMnbl HaKaIMBaHMSA) NIOMUHECLLEHTHbIE
CpefHAA MOLWHOCTb Namn W 8-12
cMcTeMa aBTomMaTtu3almm ocBeLleHun Na / Het aa

Part D.OnucaHue 6oinepos

Konunuyecrso 6onnepos: _2
Tun TONAMBA, UCMONb3yEMOTO AN 6oinepos:

0 3NeKTpMYecTBO, YCTAHOB/IEHHaA MOWHOCTb (KBTY): 3 addekTMBHOCTL (%) 96
a¢pdeKTuBHOCTb (%) ----

O  Yronb, YcTaHOBAEHHAn MOWHOCTb (KBTY): _ ------

0O rlas, YcTaHOBAEHHan MOWHOCTb (KBTY):  ------

O M a3y, YcTaHoB/EHHanA MOLWHOCTb (KBTY):
(%)_

O [dwusens, YcTaHOBAEHHAA MOWHOCTb (KBTuY):

OO bBbnomacca, YcTaHOBAEHHan MOLWHOCTb (KBTuY):

Part E. ipyrue eanMHuLbl NnoTpebaeHnsa aHeprum

E.1. Qyxoeku (KyxHu)

Ko/imuecTBo AyxOBOK, MCNONb3YEMbIX B 34aHUMN __ 2

Tun notpebnaemoli aHepruum:
0 DNeKTpuyecTso
O rlas
0O [Apyroe (npocbba ykasaThb)

addeKTMBHOCTb (%) -

3pPeKTUBHOCTb

addeKkTMBHOCTD (%)
apdeKTMBHOCTD (%)

eanHuL,

E.2.Cywjecmeyem au cmayuoHapHoie 2pynnvl Oeuzameneii eHympeHHe20 C20paHus,

anekmpozeHepamopoi?
KonnmuecTBo anekTporeHepaTtopos: __ -—----
YCTaHOBNEHHAA MOLLHOCTb 3/IeKTPOreHepaTopos (KBT):

CpefHue paboumne fHU AN 3NeKTporeHepaTopa B roa;
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