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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;

¢ 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

Theoretical Lyceum “V. Moshkov” was established based on one of the first school in
Ceadir — Lung. Main building (A) was built in 1958. Nowadays, from Ceadir — Lunga
municipality and nearest villages 746 pupils are studying in this lyceum. In the lyceum are
working 87 employees.

Photo 1 North-west facade of the Lyceum (building A), main entrance.

In 2011, a new educational building (B) was opened, the Center for Technological
Education, in which the younger classes have the opportunity make the lessons, and to
conduct the lessons of technological education in modern conditions.

Photo 2 Building 5, south — east facade



Photo 3 Theoretical Lyceum “V. Moshkov” Orto photo (Scale 1:500), source www.geoportal.md

Component buildings (as indicated in Photo 3):
A — Main building

b — building for primary school

B — boiler house

I — workshop and toilet rooms

2. Energy Consumption

The electricity consumption was 43 MWh in 2014 with a small increase to 43,8 MWh in
2016. Between 2014 and 2016, the average electricity demand was 43,4 MWh per year. It
is observed a consumption of electricity of 33,2 kWh/m2, and this is a normal value for a
school.

Gas consumption is constant from 35200 m3 in 2014 to 35165 m3 in 2016, or average
consumption of 35165 m3 of gas per year, or approximatively 268 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 43146 43384 43791
Gas m3 35200 35020 35165

3. General data on studied buildings
3.1 Heating system

The building is heated using a gas boiler house located in the western part of the territory
(on the Photo 3 it is indicated as building B). The heating agent flows through the external
heating network to the main building A and straight into the building B.

3.2 Hot water supply system
Hot water is only available in the kitchen; the source is an electric boiler.

3.3 Fresh water supply and sanitation system

The building is supplied with cold water from the urban water supply system, sewage is
diverted to the city sewage system.

3.4 Electricity consumption system

Electricity is provided by the local distributor.

3.5 Natural gas supply system

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

3.6 Previously implemented energy efficiency projects

In 2011, the building of primary school was capital refurbished. In 2012, new roof was
installed. In the period 2011-2013, windows and interior lighting system were replaced. In
2014, the boiler room and radiators in the building were completely renewed.

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: In this project concept only the main block is considered.

4.1 Description of current situation

In spatial arrangement, the building reminds a U-shape, the central entrance is from the
north-west side. The building was built in 1959. The central part of the educational building
and its southern wing consists of two floors, where the classrooms are located. The north




wing, also has 2 levels and partly 3 levels, on the ground floor dining room and kitchen, and
on the second floor with a high ceiling is a gym and auxiliary rooms to it.

4.2 Building proprieties (constructive part)

The foundation of the building consists of large limestone blocks. There is no basement in
the building. Bearing walls are made of large limestone blocks with a width of 60-65 cm, the
masonry is exposed on the exterior part. Interior partition walls are made out of limestone
blocks.

4.3 Windows and doors

All the windows of the educational building are made out of PVC with double-glazed
windows. All windows were replaced in the last few years. The same is for doors, all were
replaced with PVC constructions. Slopes are not sealed, but there are no evidences of
structural degradation of the windows. Experts think that replacement of the windows and
doors in not necessary.
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Photo 4 Window of the central fagade and it’s visualization under the infrared camera

4.4 Roof

The roof is double sloped, wooden framework of the roof is in good condition. Under the
metal tiles covering, there are no waterproofing membranes, the structure of the roof
provides the presence of clear lights, which are closed with grids. The snow holders are
also installed. The joints of the edges are not executed well, because of this, during rains a
little quantity of precipitations are going through. The insulation of the attic floor was not
realized (1277 sq.m.). The rainwater management system is properly functioning.



Photo 5 The attic
4.5 Heating system

The building is heated by own boiler room. There are placed 3 boilers, all are connected to
heating system 2 are in work, the third one is a reserve boiler. From the boiler room,
thermal agent goes to external heating network, which is posed under the ground. Internal
networks is cast-iron, radiators are aluminum ones installed in 2014.

Photo 6 Boiler house and radiators

4.6 Ventilation system

The building does not have a ventilation system. The natural ventilation is made manually
by opening windows.

4.7 Hot water supply
For hot water there is used an electric boiler which is placed in the kitchen.
4.8 Lighting system

For lighting, fluorescent lamps and energy saving lamps are used.
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5. Project Concept

5.1 Description of the proposed energy efficiency measures

The experts offer the following list of measures for the thermal rehabilitation of the building:

o Experts recommend the insulation of building facades with a layer of rock wool
(1800, 26sg. m).

The plinth must also be insulated with a layer of XPS to prevent the penetration of the cold
directly into the room and its base, as well as the creation of a barrier for ground moisture
and water formed because of snow melting. Insulation with a thin layer of XPS is
recommended. Its installation will require exposing the foundation walls to 50 cm from the
ground level, the total height will be 1 m. After the installation, there is a need to restore the
blind all over the perimeter of the building.

Yearly savings = 182 MWhly
Estimated investment = 183 212 EUR

o Experts offer insulation of the ceiling of the last floor. An insulating layer of 150 mm
rock wool is recommended, with the laying of vapor and waterproof membranes. Roof
junctures should be isolated additionally.

Yearly savings = 135 MWhl/y
Estimated investment = 46 604 EUR

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 Surface, Annual Annual Investments, | Reduction of Payback
measures m? energy energy € emissions period,
savings, savings t/CO2 years
MWh/y in € per year
Insulation of the 1310 135 4 819 46 604 27 12,4
roof floor
Insulation of 1545 182 6 495 183 212 36 36,1
exterior walls
Total 2855 317 11 314 229 816 63 26
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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 4,71 min MDL (229 816 EURO).
The total investment costs were estimated to around

Refurbished floor area in m2: 2855 m2.

When considering only the energy relevant investment the payback period is 26 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
o 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
e Insulation of the attic floor

e Insulation of exterior walls

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.

L Exchange rate: 1 euro = 20,50 MDL (average for 2017)
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8. Conclusion

As a result of the proposed measures, the expected energy savings will be 317 MWhly.
Due to this saving, it is estimated that emissions will decrease by 63 t/CO2 per year.
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Annex 1

Draft Implementation schedule

Task No| Phase |Activities Monthj1f 2| 3| 4 3 ¢ 7 s| 3| 1n| 1] 1z 3] 4] 18] 1] 17| 13 13 m| 21| 22| k2

Task 1 Funding decission for Energy Audit

Task 2 3 Preparation of the Task for Energy Audit

Task 3 E Tender & Contracting Energy Audit

Task 4 IE Performing Energy Audit

Task 5 Preparation of the Task for Design

Task & Funding decission for Investment L

Task 7 = Tender for full technical design

Task 8 ﬁ Elaboration of the final design, authority approvals, tender book |

Task g % Tender procedure for implementation company
Task 10 = Assessment of proposals, contract o o
Task 11 Work packages to be conducted by the institution 'g' 'é'
Task 12 = Caonstruction site preparation % _3
Task 13 E Thermal insulation of the attic floor % %
Task 14 % Insulation of the external walls % %
Task 15 E‘L Instalation of the additional ventilation w w
Task 16 Training, documentation
Task 17| Acceptance (Final acceptance

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



Annex 2

AHKeTa
no c6opy AaHHbIX ANA AUArHOCTUYECKOro aHaAun3a
ceKTopa 3HeproadpPpekTuBHOCTU B pernoHe ATO lMNaraysumu

I. O6wme paHHbIE:

HasBaHuWe HacenéHHoro nyHKTa / panoHa: Yagblp - JlyHra

HasBaHuMe nybanyHOro yupexkaeHusa: TeopeTtnyeckuit avuen nm. B.Mowkosa
CobcreeHHoCTM (ATE 1-ro / 2-ro ypoBHS) -2-ro YypoBHA

log cTpouTenbCcTBa 34aHMA Nyb6anyHoro yupexaeHma: 1907; 1959; 2011 r.

Tun cTponTeNbHOIro MaTepmnana obLEeCcTBEHHOrO 34aHNA:
O beToHHble naHenu

O Korenen
O  Kwnpnwny
O  Apyro# (ykaxuTe)

Il. SHepreTuuyecKasa cutyauua B o6LLEeCTBEHHDbIX 34aHUAX
Part A.O6wume paHHble 06 3a4aHUM:

YKaxkute I'IO)Kafny/'ICTa 3Ha4yeHune gna cneagyrwmnx nokasaTenei:

MNokasartenu EAuHnua 3HauyeHue
U3MmepeHus

1. | KoanyectBo afMMHUCTPATUBHOIO NEPCOHana: yenoBek 5

2. | KonnyectBo pabouero nepcoHana: yenosek 82

3. | Koanyectso nonb3osatesnein / 6eHedpuumapos yenosekK 746

(metn / cTtyaeHTbl / naumenTbl / KAUEHTbI)

4. | O6uwasn naowaab 34aHuUA m? 2623

5. | KonnyecTtBo aTaxken 30aHuA egnHNLbI 2

6. | CpegHAA BbICOTA KAXA0ro aTaxa M 3,5

7. | Obwas naowaab BHEWHUX CTEH 3aHUS m? 12039

8. | KonnyectBo oKoH egnHNLbI 109

9. | O6wana naoLaab OKOH m? 261
10. | Obwan naowaab Kpbiwn m? 1276
11. | Tvn Kpbiwu: nJocKas LLlaTpoBsasn

Kpbiwa unm
CKaTHaA KpblLwa
Part B. MoTpebaeHune aHeprum 3a nocnegHue 2 roga (No UCTOUHUKY):
Tun NCTOYHUKA 3HEPrUn EA. lorEes1eaE
n3Mm. 2014 2015

DneKTpn4ecTso KBTY 43146 43384 43791
[unzenb (MCKAOYUTb TPAHCMOPTHbIE NnTpbl
cpeacTsa)
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HaTypanbHbiii ras m3 35200 35020 35165
Yronb TOHHbI

Buomacca (gpeBecHan wena, rpaHyabl U T. A.) m3

LleHTpannsoBaHHOe oTONAEeHUA kan

Opyroli (ykaxkute)

Part C. dHepreTuyeckue cucrembl

C.1.Tun omonneHus 8 30aHUU YyeHmpasbHoe omornneHue?
a. LUeHTtpanbHoe otonneHne ABTOHOMHOE

b. 3]'IEKTpW~IeCKVIe nHgunBumayasbHblie 060I’p€BaTEIWI AanAa Ka)Kﬂ,Oﬁ KOMHaTbI

(Ecnu «a» ykaxume omeemsi Ha sonpocel 1.1, 1.2, 1.3, ecau «bx» nepelioume K sonpocy Ne 2.

1.1.
0

O

1.2.

O o0ooo

1.3.

C.2.Ecau ucnone3ytomca omodesnbHble 0602pesamenu, KAKO20 mund oHu?

O

O
O
O

Ecau ecmo, yKaxcume mun cucmembl OMonneHus:
0AHOTPY6Has cucTema

dsyxmpybHas cucmema

YKaxcume mun ucnosns3yemoz0 monauea:
DNeKTpn4ecTso

HaTtypanbHbiii ras

Yronb

Buomacca (apeBecHan wena, rpaHyibl U T. A.)
Ykaxcume mowyHocmeo (I'Kan)

dneKTpuyeckne NHAMBUAYa bHbIE 0borpesaTenu
dneKTpuyeckne pagmnaTopsi

KoHgnumnoHep

Opyrue (ykaxure)

C.3.Cywjecmeyem au 8 30aHUU UYeHMpAanbHAA cucmemd 2o0pa4Ye20 6000CHAbXeHuUs unu
ucnonv3lyemcs Au omoesnbHbie boiinepa?

O

O
(]
(]

LleHTpanbHan cucTeMa ropsyero BOAOCHabXKeHMA
dnekTpuyeckuin 6oinep

HeT ropauyei Boapl

Opyroi (ykaxkute)

CA.Ecmb nau 8 30aHUU YeHMPAsabHAA cUCMemMa KOHOUYUOHUPOBAHUA 8030yxa unau
ucnonv3zyemcs omoenbHaAa cucmemad 0118 Kax0020 nomeujeHus?

O

O
O
O
O

LleHTpanbHaa cuctema KOHAMLMOHNPOBaHNA (paboyasn)
LleHTpanbHaa cnctema KOHAMLMOHNPOBaHUA (Hepaboyas)
NHanBMAayanbHaa cuctema B KaXkaom nometteHun (paboyas)
NHAnBMAyanbHaa cucTema B Kaxkaom nomelleHnn (Hepaboyas)
OtcyTcTBYET BOO6LLE

C.5.Ecmb nu yeHmpanbHaa cucmema eeHmunayuu: 0 fa; unv o Her.
Kakoea oHa?

O

NPUHYANUTENbHbIN
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0 ecTecTBEHHbIN NOTOK
C.6.Cucmema eHympeHHe20 oceeWeHus:

MNokasartenu Ea. nam. 3HaueHue
Konunyectso namn egnHNLbI 233
Tun namn (cBeToamoaHble-LED, NlOMUHECLLEHTHbIE NamMnbl, JIIOMUHUNCUEHTHbIE
Namnbl HaKaNNBaHUA) 173 wr.

Namnbl
HaKanmeaHuA-60
WwT.

CpeaHAA MOLWHOCTb Namn W 41,36 BT
cMcTema aBTomaTu3aumm oceeL,eHna Da / Het Ada

Part D.OnucaHue 6oinepos
Konunuectso 6oiinepos: 1
Tun Tonanea, NCNonb3yemoro assa 6oiinepos:

0 DaeKTpMyecTBo, YCTaHOB/IE@HHAnA MOLWHOCTL (KBTY): 220-240

O Yrons, YcTaHOBAEHHAA MOLWHOCTb (KBTuY):
0O Tas, YcTaHOBAEHHasA MOLWHOCTb (KBTY):
O Masyr, YcTaHOBAEHHAasA MOLWHOCTb (KBTY):
O [Ousens, YcTaHOBAEHHan MOLWHOCTb (KBTuY):
O bBnomacca, YcTaHOBAEHHAasA MOLWHOCTb (KBTY):

Part E. ipyrue eanMHULbl NoTpebaeHUsa aHeprum

E.1. lyxoeku (KyxHu)

adpdeKTnBHOCTL (%)

addekTMBHOCTL (%)
addeKTUBHOCTL (%)
adpdeKTuBHOCTL (%)
apdekTMBHOCTL (%)
addeKTuBHOCTb (%)

Konnyectso AYXOBOK, NUCNOJIb3yeMbIX B 34aHUN _2_ eanHunL

Tun noTtpebnsemoli aHepruum:
[0 DneKTpuyecrTso
O Tlas
O [Opyroe (npocbba yKkaszaThb)

E.2.Cywjecmeyem nau cmayuoHapHole 2pynnol 0su2amesneli eHympeHHe20 C20paHus,

anekmpozeHepamopbi?

KosimyecTBo 3/1eKTporeHepaTopos: _HeT_
YCTaHOB/IEHHAA MOLHOCTb 3/1eKTporeHepaTopos. (KBT):
CpeaHue paboumne AHU ANA 3NEKTporeHepaTopa B roa;

lll. NMpocbba yKasaTb, ecTb M NPOEKTbl IHEPro3pHEKTUBHOCTU, BHEAPEHHDIE B TeUEHUE

nocnepHux 5 ner? (ecam TakoBble UMeIOTCA)

lfop

MpoekKr
BHeApeHusa

DoHop

CronmocTb,
TbIC. Nen
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