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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

Professional School in Vulcanesti is an educational institution where the students has the
opportunity to get secondary education on several specialties.

i— :

Photo 1 South facade of the main study block (panoramic view)
200 pupils from different localities study at the institution. Working stuff has 38 employees.

On the territory of the school following buildings are located (photo 2):

Main study block

Laboratory

Dormitories

Auxiliary buildings (boiler house and storage)

N =

Photo 2 Spatial arrangement of the various blocks of the
school (Ortho photo, Scale 1:1000)




2. Energy Consumption

The electricity consumption was 40 MWh in 2014 with an increase to 64,2 MWh in 2016.
Between 2014 and 2016, the average electricity demand was 53,4 MWh. It is observed a
consumption of electricity of 36 kWh/m2, and this is normal value for a school.

Gas consumption increased from 34000 m3 in 2014 to 47450 m3 in 2016, or an average
consumption of 40150 m3 of gas per year, or approximatively 270 kWh/m2 per year, this is
a high value for a school.

Table 1 Energy consumption

T unit consumption
2014 2015 2016
Electricity kWh 40000 56000 64215
Gas m3 34000 39000 47450

3. General data on the studied buildings
3.1 Heating system

The building is heated by a boiler house operating on natural gas, which is located in the
eastern part of the territory. The thermal agent flows through the external heat networks to
all buildings.

3.2 Hot water supply

In the study block, the hot water is provided only in the kitchen by an electric boiler. In the
dormitories hot water is also prepared using electric boilers.

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 the main study block new LED lamps are installed, in some classrooms the old windows
were replaced with PVC double glazed windows.

3.7 Planned projects for the coming years




At the moment of the experts' visit, on the second floor of the main study block, internal
capital refurbishment was in the process and the replacement of windows in that area is
included into the list of works.

4. Dataon the proposed project

Note: further description and proposed measures applies only to the main study building

).

4.1 Description of the current situation

The main study block was built in 1974. In a spatial arrangement, the building is U-shaped.
There are 3 basement spaces that are used for technical and storage purposes, they
occupy about 1/3 of the area under the first floor (633 m2). On the ground floor of the
building there are classrooms and a small hall for cultural activities, a canteen and kitchen
in the west wing of the building, a gym, showers and locker rooms in the east wing of the
building, as well as bathrooms. On the second floor there are also several classes, toilet
facilities, the second floor is built over the central part of the building. Total floor area is
1478,14 m?.

Photo 3 Part of the south fagade (central 2 levels part and left wing of the building)



Photo 4 West fagade of the building

4.2 Building proprieties (constructive part)

The building is built of large limestone blocks, the width of the bearing walls is 500 mm, the
thickness of the basement walls is 700 mm. The floors are separated by reinforced
concrete slabs. In bearing structures, no damage was observed. The masonry of the walls
is exposed on the biggest part of the facades, the plinth is also damaged, there is no blind
area along the entire perimeter of the building. It was noticed that the floors of the first level
are skewed (especially noticeable in the corridor on the way to the gym). Probably, the
walls of the basement room under it sag because of the constant humidity, but the final
verdict about the safeness of exploitation of this part of the building should be announced
by technical expertise.

4.3 Windows and doors

A part of the old wooden windows and the doors of the main entrance were replaced with
PVC double glazed windows and doors. The slopes of the replaced windows are not
finished. The windows of the back side of the building (north part) are wooden double
framed with one layer of glass each frame.

Total area of the windows - 227,25m?, of which wooden structures — 90m?.



Photo 5 New and old windows on the second floor
4.4 Roof

The roof is sloped and the coating layer is asbestos-cement sheets. The roof is damaged
and leaking in some places. There is no rainwater management system supposed. Total
area of the roof — 1478 m2.

Photo 6 Roof over the gym Photo 7 Signs of roof leaking in the corridor
4.5 Heating system

The main block of the school is heated by the boiler house with 3 boilers installed inside (2
of them are working and one is reserve). The thermal agent is pumped into the external
insulated pipes that are positioned underground. Internal heating system consist of cast-
iron pipes and radiators.
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Photo 8 Radiators in the gym Photo 9 Radiators in the gym (view from infrared
camera)

4.6 Ventilation system

Vent holes in the walls designed for natural ventilation have direct access to the roof of the
building. In the classes where the windows have been replaced, traces of mold could be
observed.

Photo 10 Vent holes in canteen

4.7 Hot water supply

For the preparation of hot water, an electric boiler with a capacity of 1.5 kW installed in the
kitchen is used. In the showers near the gym hot water is not available.

4.8 Lighting system

For illumination, LED lamps with the 20W power are used (152 pieces in the entire
building).

11



Photo 11 Lighting devices in classroom, first floor

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:

e Experts propose the thermal insulation of the ceiling of the last floor and
installation of a new sloped roof. It is recommended to install a thermal insulation layer of
mineral wool, with the laying of vapor barrier and waterproofing membranes.

It is also necessary to ensure the evacuation of rainwater through drains. The walls and the
blind area should be protected from destruction through properly installed drain pipes.

Annual energy savings= 152 MWhly
Estimated investment = 52 580 €

o Thermal insulation of building facades with a layer of rock wool is recommended
(total area of the external walls is 1800,26m2). Before installing the thermal insulation
material, remove the existing coating.

It is recommended to insulate the ceiling of the basement with XPS or rock wool (633 m2).

The plinth must also be insulated with a thinner layer of XPS to prevent the penetration of
cold directly into the room and its base, as well as to create a barrier to ground moisture
and water generated by melting snow. Its installation will require exposing the foundation
walls to 50 cm from the ground level, that is, the total height will be 1 m. The walls of the
basements should be completely insulated with the same layer of XPS. After installation,
the blind on the entire perimeter should be created, keeping a slope of at least 7 degrees
from the walls of the building. A blind with a width of 70cm must be framed with a curb,
which allows drainage of rainwater.

Annual energy savings= 273 MWh/y
Estimated investment = 230 966 €

o Replace obsolete windows and doors with PVC double glazed windows, in the
northern part of the building energy-efficient glass Low-E could be used. Ensure embedding
of slopes using insulating membranes. External (tin) and internal sills (plastic) should be
replaced, also.

12



Annual energy savings= 11 MWhl/y
Estimated investment = 17 788 €

. Additional recomendations

During the visit, it was found that in the gym and canteen, despite the working heating
system, the temperature in the rooms is low. Experts propose to recalculate the size of the
radiators for these spaces in order to increase them, for more comfortable conditions. It
should also be possible to regulate the supply of thermal agent to the gym and canteen in
order to save energy.

Natural ventilation in the rooms is not efficient, therefore additional ventilation equipment
should be installed - it is proposed to install air-handling units with a heat exchanger for
classrooms.

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 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
Replacement  and 1478 152 5438 52 580 30 12,4
thermal insulation of
the roof
Thermal insulation 2433 273 9762 230 966 55 30,3
of the external walls
and basement
ceiling
Windows and doors 90 11 377 17 788 2 60,4
replacement
Total 4001 436 15577 301 334 87 24,8

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 6,174 min MDL (301 334 EURO).

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




The share of the energy relevant investments of the total investment is around 50 %.
Refurbished floor area in m2: 2070.
When considering only the energy relevant investment the payback period is 24,8 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
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

e Replacement and thermal insulation of the roof

¢ Thermal insulation of the external walls and basement ceiling
¢ Windows and doors replacement

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 436 MWhly.
Due to this saving, it is estimated that emissions will decrease by 87 t/CO- per year.
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Annex 1

Draft Implementation schedule

Task Nof Phase |Activities 11 2 3| 4 & 8 7 .3| 'a| 1o| 11| 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 Freparation of the Task for Design

Task & Funding decission for Investment ._

Task 7 = Tender for full technical design

Task 8 'E Elaboraticn of the final design, authority approvals, tender book |

Task 9 5 Tender procedure for implementation company
Task 10 = Aszsessment of proposals, contract
Task 11 Work packages to be conducted by the institution ,_ ,_
Task 12 - Preparation of the working field "E "E
Task 13 _"‘% Thermal insulation of the attic floor and roof replacement _3 _3
Task 14 E Thermal insulaticn of the facades % %
Task 15 E_ ‘Windows and doors replacement E E
Task 18 E : Staff training, documentation E E

Task 17| Acceptance [Final acceptance

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



Annex 2.

Ha3BaHWe HaceNEéHHOro nyHKTa / paioHa:
HasBaHwue nyb6anyHOro yupexaeHusa:

CobctBeHHocTH (ATE 1-ro / 2-ro yposHs)

AHKeTa

no c6opy AaHHLIXANA AUAarHOCTUUYECKOro aHaMn3a
ceKTopa 3HeproapPpeKTMBHOCTU B pernoHe ATO laraysum

O6wue gaHHbIe:

r. BynkaHewrbl

MpodeccuoHanbHaa wWwKona |-bi  YuebHbIM Kopnyc

1-ro ypoBHA

log, cTponTenbCcTBa 34aHMA NYBANYHOIO YUYperKAEHUA: 1974

Tun cTponTenbHOro matepmana O6LI.I,eCTBeHHOFO 340aHUNA:

Part A.O6wmue paHHble 06 3a4aHUN:

0O beToHHble NnaHenu
v' Koteney

O Kupnuy

O Apyro# (ykaxuTe)

JHepreTMYecKana cUTyauua B 06LLecTBEHHbIX 34aHUAX

YKaxkute I'IO)KaJ'ny;iCTa 3Ha4yeHune gna cneagyrwmnx nokasaTenei:

Mokasatenu EAvHUUa 3HauyeHue
nsmepeHusa
1. | KoanyectBo agMMUHUCTPATUBHOTO 9 yenosek [na nhaHnpoBaHMA m
nepcoHana: NPUHATUA PeLleHuni
2. | KonnyectBo pabovero nepcoHana: 29 yenosek Ona BbinonHeHUA
HeobxoaAMMbIx X03. paboT
ANA noaeprKaHua 30aHuA
3. | Konnyectso nonb3osartene / 197 uenosek Ona apdeKkTuBHoro
6eHepuumapos (aetn / cTyaeHTbl / obpasoBaHus
naumneHTbl / KANEHTbI)
4. | O6uwasn naowaab 34aHuUA 1478,14 m? Ons apdeKTnBHOro
nposeAeHnn yyebHo —
BOCMMTATENIbHOM paboTbl
5. | KonnyecTtBo aTaxken 30aHuA 2 e ANHNLbI Ons apdeKTnBHOro
nposeAeHnn yyebHo —
BOCMMTATENIbHOM paboTbl
6. | CpegHAA BbICOTA KAXKA0ro aTaxa 3m Ona 6onboro
NPOHUKHOBEHMA CBETA
7. | Obwas naowaab BHEWHUX CTEH 3aHUS 1800,26 m? Kapkac 3paHua
8. | KonnyectBo oKoH 89 egnHuULpbl Ana ynyqyweHuna
ocBeLleHnsA
9. | O6wana naoLaab OKOH 227,25 m? Ana ynyqyweHuna
ocBeLleHnsA
10. | O6wana naowaab Kpbiwu 1478,14 m? Ana npepoTtepalLeHma
NPOHUKHOBEHWSA BOAbI B
34aHUK
11. | Tvn Kpbiwwn: NAOCKAA Kpblwa Ana npepoTtepalLeHma
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U1 CKAaTHaA NPOHUKHOBEHWNA BOAbI B
Kpblla 30aHUN

Part B. MoTpebneHunesaHeprumsanocnegHue 2 roga (N0 UCTOUHUKY):

Tun UCTOYHUKA IHEpPrUm EA. LT
u3Mm. 2014 2015 2016

DNeKTpn4ecTso KBTY 40000 kBT | 56000 KBT 64215 KBT
AOunzenb (MCKAUYUTbL TPAHCNOPTHbIE JInTpol
cpeacTaa)
HaTypanbHbiii ras m3 34000 m3 39000 m? 47450 M3
Yronb TOHHbI
Buomacca (gpeBecHan wena, rpaHyabl U T. A.) m3
LleHTpannsoBaHHOe oTONAEeHUA kan
Opyrol (ykaxkute)

Part C. dHepreTuyeckue cucrembl

C.1.Tun omonneHus 8 30aHUU YyeHmpasbHoe omornneHue?
v'  LleHTpanbHOe OTON/NEHUe
a. DJneKkTpuyeckme NHaMBUAyanbHble oborpesaTenn ANA Kax 4o KOMHaTbI

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

1.1. Ecnu ecmeo, yKaxcume mun cucmembl OmornsneHus:
v/ oAHOTpy6Has cuctema
O AByxTpybHas cuctema
1.2. Ykaxcume mun ucrnoss3yemo20 monauea:
O DNeKTpu4ectso
v/ HatypanbHbii ras
O Yronb

O Buomacca (apesecHas wena, rpaHyabl U T. 4.)
1.3. Ykaxcume mowHocmo('kan)

C.2.Ecnu ucnons3yromcsa omoOesnbHbie 0602pesamenu, KAKO20 mund oHU?
O 3JnekTpuyeckue MHAMBUAYaANbHble 0borpesaTenu
[0 DneKkTpuyeckue paamaTopsbl

v'  KoHauumoHep
O  [Apyrue (yRaxuTe)

C.3.Cywjecmeyem au 8 30aHUU UyeHMpAanbHAA cucmemd 2o0pA4Ye20 6000CHAbMeHuUs uau
ucnonv3yemcs au omoesnbHbie bolinepa?
O LieHTpanbHas cuctema ropsvero BOAOCHAbKeHUS
v’ dnekTpuueckuii 6oiinep
O Het ropayei Boapl
O [Opyroi (ykaxkute)

CA.Ecmb au 8 30aHUU yYeHMPAsabHAA cucmMema KOHOUYUOHUPOBAHUA 8030yxa unau
ucnonv3zyemcs omoesnbHAa cucmemad 0118 Kax0020 nomeujeHus?
O LleHTpanbHaa cuctema KOHAMLMOHUPOBaHUA (paboyasn)
O LeHTpanbHaa cuctema KOHAMLMOHUpPOBaHMA (Hepaboyas)
O WHauBMAyanbHaa cucTema B KaxkgomnomelleHum (paboyas)
O WHaneuayanbHaa cucTema B KaxgomnomeleHum (Hepabouyan)
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v'  OrcytcrByeT BoobLe

C.5.Ecmb nu yeHmpanvHasa cucmema eeHmunayuu:o Aa; nam o Her.
KakoeaoHa?
0 MPUHYAUTENbHbIN
v/ ecTecTBeHHbI NOTOK

C.6.Cucmema eHympeHHe20 oceeWeHuUs:

Mokasarenu Ea. nam. 3HayeHue
Konunyectso namn 152 Ona xopowero
eANHNLbI BHYTPEHHEro

OCBeLLeHUA
Tun namn(csetogmogHbie-LED, ntommnHecUeHTHble LED tnn Ona xopowero
NlaMnbl, Namnbl HAKaIMBAHUSA) BHYTPEHHEro

OCBeLLEeHUA
CpenHAaa MOLWHOCTbAMN 20W Ona xopowero
BHYTPEHHEro

OCBELLEHUNA U B LLeNax
3KOHOMUMU
CMCTEMA aBTOMATM3aLMM OCBELLEHUA Na / et

Part D.OnucaHue 6oitnepos

Konunuyecteo 6oinepos: 1
Tun TONAMBA, UCMOb3yEMOro ansa 6oinepos:

v' JneKTpuyectso, YcTaHOBAEHHas MOLWHOCTb (KBTY): 1,5  addeKTnBHOCTL

(%)__95
O Yrons, YcTaHOBAEHHAA MOLWHOCTb (KBTu):
O Trlas3, YcTaHOBAEHHAn MOLWHOCTb (KBTuY):
O Masyr, YcTaHOBAEHHAasA MOLWHOCTb (KBTY):
O [Ousens, YcTaHOBAEHHan MOLWHOCTb (KBTuY):
O bBnomacca, YcTaHOBAEHHAasA MOLWHOCTb (KBTY):

Part E. ipyrue eanMHuULbl NnoTpebaeHUsa aHeprum
E.1. flyxoeKu (KyxHu)
Konnuectso AyxoBOK, MCNOAb3yeMbIX B 34aHUMU 1
Tun notpebnsemoii aHepruum:
v DneKTpU4ecTso
O [a3
O [Apyroe (npocbba ykasaThb)
E.2.Cywjecmeyem nu cmayuoHapHele 2pynnsl
anekmpozeHepamopoi?
KonnuectBo aneKkTporeHepaTopos: -
YcTaHOB/IEHHaA MOLLHOCTb 3/1eKTporeHepaTopos (KBT):

dsuzameneii eHympeHHe20

addekTMBHOCTL (%)
addekTMBHOCTL (%)
addeKTuBHOCTb (%)
addekTMBHOCTL (%)
addeKTUBHOCTb (%)

eanHuL,

CpeaHue paboumne AHU ANA 3NEKTporeHepaTopa B roa; -

lll. MNpocbba ykasaTb, ecTb N NPOEKTbI IHeproapPeKTUBHOCTU, BHEAPEHHDbIE B TeUeHUe

nocnepHux 5 ner?(ecnm Takosble MMelOTCA)

c20paHus,

lfop

MpoekKr
BHeApeHusa

AoHop

CronmocTb,
TbIC. Nen
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