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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

Professional School is the place where young people have the opportunity to learn the
professions of cooks, seamstresses, carpenters, agricultural machinery mechanic, cutter,
plumber, restorer of decorative plaster and stucco products, etc.

Now in professional school are making their studies 321 pupil.

Photo 1 Professional school in Ceadir-Lunga municipality, western facade

Working staff consists of 72 persons.
Main building was built in 1965.

The components (indicated in photo 2):

A — main building of the professional school
b — Dormitories

B — Laboratories;

" — Dormitories (unused)



Photo 2 Professional school, Orto photo, S 1:1000. Source — www.geoportal.md

Note: in this concept only the main educational building of the complex is considered.
2. Energy Consumption

Electricity consumption was 44.67 MWh in 2014 with an increase to 49.70 MWh in 2016.
Between 2014 and 2016, average electricity demand was 47.55 MWh per year. There is an
electricity consumption of 30.7 kWh / m2, which is normal value for a school.

Gas consumption increased from 20100 m3 in 2014 to 20140 m3 in 2016, or it is an
average gas consumption of 20180 m3 per year, or approximately 130 kWh / m2 per year,
which is normal for a school.

Table 2 Energy consumption

e unit consumption
2014 2015 2016
Electricity kWh 44670 48300 49700
Gas m3 20100 20300 20140




3. General data on the studied buildings
3.1 Heating system

The building is heated using a gas boiler house, which is located in the southern part of the
building. The thermal agent enters directly into the educational building. This boiler room
also provides heating in the laboratory and to the dormitories.

3.1.1 Boiler house

The boiler house is serviced by a separate economic agent. Used fuel is natural gas.

3.1.2 Heating system and network
Internal heating networks were installed in 1965 (no replacement was made).

3.2 Hot water supply system
Hot water is only available in the kitchen, the source - gas bailer.

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

In 2002 the roof was replaced — flat roof was replaced with pitched roof covered with
asbestos cement sheets.

3.7 Planned projects for the coming years

In the near future partial internal repair works are planned.

4. Dataon the proposed project

4.1 Description of the current situation

Analysed building was built in 1965. The building is U — shaped, main entrance is situated
on the west side. The central part consists of two floors in which classrooms are located.
South and North parts of the building have one level, in south part of the building kitchen
and auxiliary rooms are situated. In Northern part of the building is situated the gym class,
changing rooms and showers. The basements are located only under the southern wing of
the building, the entrance to a part of them from inside of the building, while the entrance to
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auxiliary rooms are from outside. In northern part of the building, the boiler room is situated.
There were no visible signs of degradation of main resistance structures.

4.2 Building proprieties (constructive part)

The foundation of the building consists of large limestone blocks; basement walls are 600
mm wide.

The walls (interior and exterior) of the building are laid out of a cauldron, the width is 500
mm. The gym and the canteen are covered with reinforced concrete ribbed panels which
relies on reinforced concrete trusses. The other parts of the building are covered with
hollow-core reinforced concrete panels.

4.3 Windows and doors

During the last several years 30% of the windows were replaced with double glazed PVC
windows. The profile is thick; in some places the seals are not properly finished. Other 70%
of the windows and doors are old, and in a very poor condition.

Table 3 Windows and doors in the main block

PVC Wooden
Windows 34 60
Surface of the windows 120 m? 210 m?
External doors 2 2
Surface of the doors 6 m? 3 m?

/
\\_{ :
X

Photo 3 Windows and external door, north facade.

4.4 Roof

The roof is pitched; wooden framework is in good condition. The roof is not protected by
any insulation membranes or any other auxiliary materials. There is no rainwater
management system.

The total area of the attic floor is 1549 m?.



4.5 Heating system

The building is heated by its own gas boiler house. Access to the boiler room is limited, as it
is carried out by a separate economic agent. Heating system is two-pipe, radiators are old
type made mainly from cast-iron. In large rooms, the radiators are tubular, covered with
protective screens.

Quantity of radiators — 94 units.

Photo 4 Radiator in the corridor of the first floor and measuring of its temperature.
4.6 Ventilation system

The centralized ventilation system in the building is present only in the kitchen. The
ventilation holes in gym are covered. Ventilation holes for natural ventilation in the walls are
present, having a direct connection to the roof.

Photo 5 Ventilation system in the kitchen

4.7 Hot water supply

For preparation of the hot water a gas water heater is used, its capacity is 10 litters, the hot
water is supplied just at the kitchen. There is no possibility to prepare and provide the hot
water from the boiler house.

10



Photo 6 Gas water heater, in the kitchen.
4.8 Lightning system

For lighting, fluorescent and incandescent lamps are used.

Table 4 Characteristics of the lighting devices

Incandescent lamps Fluorescent lamps
Quantity 68 120
Power 100 W 100 W

Photo 7 Lighting in the basement.



5. Project Concept

5.1 Description of the proposed energy efficiency measures

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

. Roof

Experts suggest a complete replacement of the existing sloped roof. It is proposed to install
a new sloped roof with modern roofing materials. It is recommended to check the reliability
of the wooden framework system and its replacement in case if it is needed. Attic floor
should be covered with vapour layer, after that to make the insulation with XPS or rock
wool, the next layer should be hydro insulation and after then a cement floor.

It is also necessary to ensure the evacuation of rainwater through drains. It is important to
take the end of the vertical drainage pipes to a minimum of 50 cm from the walls of the
building to prevent the destruction of the blind area along the entire perimeter of the
building.

Annual energy savings = 160 MWh/y
Estimated investment = 55 106 €

o Facades

First of all, it is necessary to remove the old layer of external coating and to seal the joints.
Insulate the facades of the building with rock wool. Also it is necessary to ensure the
waterproofing of the walls along the entire perimeter of the building and to reconstruct the

blind on all the perimeter of the building.

Annual energy savings = 208 MWhly
Estimated investment = 209 301 €

o Windows and doors
Replace obsolete windows and doors on PVC structures, taking care of the dimensions of
the door and windows openings. Ensure embedding of slopes using insulating membranes.

Install external (tin) and internal window sills (plastic).

Annual energy savings = 39 MWhl/y
Estimated investment = 65 221 €

o Lightning system
Throughout the building, replace the lighting devices with LED elements. In the corridors it
is recommended to use motion sensors which will automatically turn off lights when there is

no movement.

Annual energy savings = 30 MWhl/y
Estimated investment = 3 308 €
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. Additional recommendations
Ventilation system

Ventilation should maintain an optimum temperature and supply of fresh oxygen into the
rooms. The intensity of air exchange should be calculated on the basis of current
standards. To ensure comfort in the gym and canteen room, it is recommended to restore
the vent in the ceilings (natural ventilation system), equip them with a heater and pallets to
drain the accumulated condensate. For classrooms, it is proposed to use supply and
exhaust ventilation devices in case if it is not impossible to clean and restore channels for
natural ventilation.

Heating system

The replacement of old radiators is recommended. New radiators should be equipped with
thermostatic regulators. In the gym, to provide such protective screens for radiators, which
will not create any minimization in the heat distribution.

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
Bestandsgeb&uden”; 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 5 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 1549 160 5699 55 106 32 12,4
of the attic floor and
roof replacement
Thermal insulation 1765 208 7 420 209 301 42 36,1
of the facades
Windows and doors 330 39 1383 65 221 8 60,4
replacement
Replacement of the 30 1240 3308 6,6 2
lighting devices
Total 437 15742 332 936 88,6 29,1

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.

13



The total investment costs were estimated to around 6,825 min MDL (332 936 EURO).
The share of the energy relevant investments of the total investment is around 50 %.
Refurbished floor area in m2: 1540.

When considering only the energy relevant investment the payback period is 29,1 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

B. Preparing for project implementation:

e 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

e Evaluation of offers, contract

e Coordination of the work plan

C. Implementation of the project:

e Preparation of the working field

¢ Thermal insulation of the attic floor and roof replacement
¢ Thermal insulation of the facades

¢ Windows and doors replacement

¢ 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 437 MWhly.
Due to this saving, it is estimated that emissions will decrease by 88,6 t/CO, per year.

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



Annex 1

Draft Implementation schedule

Task Nol Phase |Activities 1 2 3| 4 & & 7 .3| 'a| 1o| 1] 12| 13| 14| 18| 18| 17| 18] 18 m| 21| zz| 2
Task 1 - Funding decission for Energy Audit
Task 2 E FPreparation of the Task for Energy Audit
Task 3 5 Tender & Contracting Energy Audit
Task 4 IE Performing Energy Audit
Task 5 FPreparation of the Task for Design

Task & Funding decission for Investment ._

Task 7 = Tender for full technical design

Task & 'E Elaboration of the final design, authority approvals, tender book |

Task 9 5 Tender procedure for implementation company . .
Task 10 = Assessment of proposals, contract = =
Task 11 Work packages to be conducted by the institution % %

| Task 12 : Preparation of the working field E E

Task 13 _E : Thermal insulation of the attic floor and roof replacement "E "E
Task 14 "E Thermal insulation of the facades _3 _3
Task 15 E Windows and doors replacement % %
Task 18 _E' Replacement of the lighting devices E E
Task 17 : Staff training, documentation E E

Task 18| Acceptance (Final acceptance

“Estimated non-working pericd caused by winter winter conditions; the comecdt time of this pericd can indicated earliest at the time of the funding decision



Annex 2

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

I. O6wme paHHbIE:

Ha3BaHWe HaceNEéHHOro nyHKTa / paioHa: _ropog Yaabip-JlyHra_

HassaHue nybanyHoOro yupexaeHusa: _ MpodeccnoHanbHoe yunnuwe
CobcreeHHoCTM (ATE 1-ro / 2-ro ypoBHs) ____YuebHbIlt Kopnyc

o4 cTpouTeNbCTBaA 34aHUA NyOAMYHOrO yupexxaeHmnsa:  1965ropg

Tun cTponTENbHOrO MaTepurana obLEeCTBEHHOTO 34aHNA:
[0 beTOHHble naHenu
O Koteney,
O  Kwnpnwny
O [dpyro# (ykaxuTe)

Il. dDHepreTuyeckas cuTyauua B 06LLeCTBEHHbIX 34aHUAX

Part A.O6wwue paHHble 06 3a4aHUN:
YKaxute Noxanyicra sHayeHme 414 cneayolmx nokasaTenei:

MNokasartenu EAuHnua 3HauyeHue
U3mepeHus

1. | KoanyectBo afMMHUCTPATUBHOIO NEPCOHanNa: yenoBek 5

2. | KonnyectBo pabouyero nepcoHana: yenosek 67

3. | Koanyectso nonb3osatenein / 6eHedpuumapos yenosek 336

(metn / cTtyaeHTbl / naumenTbl / KAUEHTbI)

4. | O6uwasn naowaab 34aHuUA m? 1549

5. | KonnyecTtBo aTaxken 30aHuA egnHNLbI 2

6. | CpegHAA BbICOTA KAXA0ro aTaxa M 3,2

7. | Obwas naowaab BHEWHUX CTEH 3aHUS m? 1765

8. | KonnyectBo oKoH egnHNLbI 94

9. | O6wana naoLaab OKOH m? 330
10. | Obwan naowaab Kpbiwn m? 1549
11. | Tvn Kpbiwu: nJocKas CKaTHaA

Kpbiwa uam
CKaTHaA KpblLa
Part B. MoTpebaeHune aHeprum 3a nocnegHue 2 roga (Mo UCTOUHUKY):
Tun NCTOYHUKA 3HEPrUn EA. Motpebnenne
nu3Mm. 2014 2015 2016

DneKTpn4ecTso KBTY 44670 48300 49700
[unzenb (MCKAOYUTb TPAHCMOPTHbIE Nutpbl | - | e ] e
cpeacTsa)
MpupoaHbIi ras m3 20100 20300 20140
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Yronb TOHHbI | ---- == -

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

LleHTpannsoBaHHOe oTONAEHUA kan - - -

Opyro# (ykaxkuTe) — - —

Part C. dHepreTuyeckue cucrembl

C.1.Tun omonneHus 8 30aHUU YyeHmpasnabHoe omornnaeHue?
a. LleHTpanbHoe oTonneHue (aBTOHOMHOE)
b. 3nekTpuyeckme MHAMBMAYabHbIE OBOrpeBaTeNn o5 KaxKaoh KOMHaTbI
(Ecnu «a» ykaxcume omeemsl Ha sonpocsl 1.1, 1.2, 1.3, ecau «b» nepelioume k sonpocy Ne 2.

1.1. Ecnu ecme, yKaxcume mun cucmembl OmonsneHus:
O opmHOTpybHas cuctema

ABYXTpybHasa cuctema

1.2. Ykaxcume mun ucnoss3yemoz20 monauea:

DNeKTpn4ecTso

HaTtypanbHblii ras

Yronb

Buomacca (gpeBecHan wena, rpaHyibl U T. 4.)

1.3.  Ykaxume mowjHocmo (Fkan) 120

O

O 0Oo0oo

C.2.Ecnu ucnonb3yromca omoesbHble 0602pesamenu, KAKO20 muna oHu?
0 DNeKTpuyeckue MHAMBUAYaNbHble oborpesaTenu
00 DneKTpUYecKue paguatopbl
O KoHguumoHep
O [Apyrue (yKaxkuTe)

C.3.Cywjecmeyem au 8 30aHUU UeHMPAnbHAA cucmemd 2o0pa4vYe20 6000CHAbMeHUAaA unu
ucnoss3yemca aAu omoenvHole bolinepa?
O LieHTpanbHas cuctema ropsyero BogocHabKeHus
00 2neKTpuyeckuin bonnep
O Het ropayei Boapl
O [Opyroi (yKaxkute)_la3oBas KONOHKa

C4.Ecmb nau e 30aHUU UeHMpanbHAA cucmemd KOHOUYUUOHUPOBAHUA 8030yxa unu
ucnonb3yemca omoenbHaa cucmema 013 Kax0o20 nomew,eHuUa?
O LieHTpanbHas cuctema KOHAMLMOHMPOBaHUA (paboyas)
LleHTpanbHaa cuctema KOHANLMOHUPOBaHUA (Hepaboyas)
NHamBuayanbHas cUCTEMA B KaXaoM nomelleHum (paboyas)
NHaMBuayanbHas cUCTEMA B KaXKA0M NOMeLLeHMM (Hepabouyas)
OTcyTcTBYET BOODOLLE

oo oo

C.5. Ecmb nu yeHmpanbHaa cucmema eeHmunayuu: o [a; nan o Her.
Kakoea oHa?
O NPUHYAUTENbHbIN
[0 ecTecTBEHHbIW NOTOK
C.6.Cucmema eHympeHHe20 oceewjeHux:

MNoka3sarenu Ea. nsm. 3HauyeHue

Konunyectso namn eanHNLbI 188
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Tun namn (cBeToamoaHble-LED, NlOMUHECLLEHTHbIE Namnbl, Tun
NlaMnbl HaKaMBaHMA) namnbl 68
HaKa/InBaHUA
JNIOMUHECLEHTHbIE 120
namnol
CpeaHAaa MOLWHOCTb 1amn w 100
CMCTeMa aBTOMATU3aLLMKM OCBELLEHNA Na [ HeT aa

Part D.OnucaHue 6oinepos

Konunuyecteo 6oinepos:
Tun TonAunBa, UCnosb3yemoro ana 6oinepos:

0 3neKTpMYecTBo, YCTaHOBMIEHHAA MOLHOCTb (KBTY): apdeKkTUBHOCTL (%)
0  Yrons, YcTaHOBAEHHAA MOLWHOCTb (KBTuY): addekTMBHOCTb (%)
O Tas, YcTaHOBAEHHan MOLWHOCTb (KBTuY): addeKkTuBHOCTb (%)
0O Masyr, YcTaHOBNEHHAA MOLWHOCTb (KBTY): apdekTMBHOCTL (%)
0O [Ousens, YcTaHOBAEHHAA MOWHOCTb (KBTuY): addekTMBHOCTL (%)
0O bBbuomacca, YcTaHOBNEHHAn MOLWHOCTb (KBTuY): addeKkTuBHOCTb (%)

Part E. ipyrue eanMHuLbl NnoTpebaeHnsa aHeprum

E.1. flyxoeku (KyxHu)
KonnyectBo AyxOBOK, UCMO/Ib3YEMbIX B 34aHUN 4 eAnHUL,
Tun notpebnaemolii aHeprum:
O 3NeKTpu4ecrso
O Tras
O [Opyroe (npocbba yKkaszaThb)

E.2.Cywjecmeyem sau cmayuoHapHvlie 2pynnbl 0euzameseli 8HYyMpeHHe20 C20PaHUs,
anekmpozeHepamopol?
Ko/imuecTBo anekTporeHepaTopos:
YcTaHOBNEHHAA MOLLHOCTb 3/1IeKTporeHepaTopos (KBT):
CpeaHue pabouve gHW AN SNeKTporeHepaTopa B roA;:

lll. Mpocbba yKasaTb, ecTb M NPOEKTbl 3IHEProddpGeKTUBHOCTU, BHEAPEHHbIE B TeYEeHUe
nocneaHux 5 ner? (ecam Takosbie UMmeroTCA)

lo CronmocTb
MpoekKr A JoHop o
BHeApeHuA TbIC. Nen
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