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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;

Developing of a monitoring and replication mechanisms to ensure the reproduction of

project results in ATU Gagauzia and in entire country.



1. Introduction

The Sports Complex is part of Comrat State University, representing a separate building in
the immediate neighbourhood to the central campus. The building accommodates a large
sports hall and auxiliary facilities (locker rooms, showers, storage rooms, etc.). The
complex is used not only for the needs of the university, but also for different kinds of
training for the city residents, competitions of local and international scale.
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Photo 1 Main access to the Sport Complex of the Comrat State University (from the west street side)



Photo 2 Sport Complex (Orto photo), Scale 1:500 . Source — www.geoportal.md.

Components (mentioned on the photo 2):

A — main block of the Sport Complex (gym)
b — auxiliary block (locker rooms, showers, storage rooms, classrooms etc.)
B — boiler house.

The working stuff consists of 5 employers.
2. Energy Consumption

The electricity consumption was 8 MWh in 2014 with a big increase to 10 MWh in 2016.
Between 2014 and 2016, the average electricity demand was 9 MWh per year. It is
observed a consumption of electricity of 6,5 kWh/m2, and this is a low value for a school.
Gas consumption increased from 9000 m3 in 2014 to 12000 m3 in 2016, by 25%, or
average consumption of 10000 m3 of gas per year, or approximatively 71 kWh/m2 per
year, and this is a low value for a school.

Low energy consumption indicates low rate of usage of the building and low quality of
services — this have to be changed after the implementation of project.

Table 1 Energy consumption

FHeTE unit consumption
2014 2015 2016
Electricity kWh 8000 9350 10000
Gas m3 9000 9000 12000




3. General data on the studied building
3.1 Heating system

The building is heated by a boiler house located nearby. The thermal agent goes by the
shortest path into the building.

3.1.1 Boiler house

The boiler house is supposed to provide heat only for the Sport Complex, it is powered by
gas. The installed boilers are “Sime”, 2 pieces.

3.1.2 Heating system and network
Internal heating network was installed in 1986 and never changed from that moment.

3.2 Hot water supply system
Hot water is available in the shower rooms; it is provided by an electric boiler.

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 into the boiler house is the city’s natural gas distribution
system.

3.6 Previously implemented energy efficiency projects

In 2013 the flat roof of the building was refurbished, but in 2014 it was partially destroyed
because of strong wind meteorological conditions.

3.7 Planned projects for the coming years

In the near future it is planned to refurbish the roof, at least the most affected part of it.

4. Dataon the proposed project

4.1 Description of the current situation

The analyzed institution was built in 1986. In a spatial arrangement, the shape of the
building resembles the shape of T letter, consisting from 2 parts — block A and B, connected
with a common wall and corridors. Both blocks are one-floor, there is no basement or



technical floor. The main entrance to the building is on the west side. To the north side of
the building there is a boiler room.

Block A

The gym is suitable for all kinds of sports activities and competitions. At the time of the
experts' visit, due to damage in the roof, it was clearly visible how gym is flooded with
rainwater, which flows along the walls. Visible traces of degradation of load-bearing
structures were not observed.

Block B

In this part of the building there are auxiliary rooms are located: men's and women's locker
rooms, showers, toilets, a sauna, storage facilities for sports equipment, as well as 3
classrooms. Same as previous, no visible signs of degradation of load-bearing structures
were observed.

Table 2 Building area

Block A Block B

Floor area 798 m? 520 m?

Total area of the building 1318 m?

4.2 Building proprieties (constructive part)

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

The external walls of Block A are laid out of concrete slabs 300 mm wide, plastered from
the external and inner sides. Bearing vertical elements consist of reinforced concrete
columns with a cross section of 300 x 700. The ceiling consists of ribbed panels supported
by precast reinforced concrete trusses.

External walls of block B are built from limestone, the width of the walls is 500 mm,
including interior and exterior finish. The main internal walls are also made of limestone.
Bearing vertical elements consist of reinforced concrete columns with a cross section of
400 x 400 mm. The overlap consists of hollow-core reinforced concrete panels. Internal
partitions consist mainly of gypsum boards.

Table 3 Characteristics of the external walls

Block A Block B
External walls area 780 m? 196 m?
Plinth area 42 m? 30 m?

4.3 Windows and doors

In the whole building wooden and metal doors and windows are installed, some are badly
closed or have cracks along the perimeter, letting the outside air inside. The windows in the
gym are in very poor condition, as they are exposed to moisture (rainwater is flowing
directly from the damaged roof).



Table 4 Windows and doors in blocks A and B

Block A and block b
Number of windows 60 pcs
Number of doors 3 pcs
Windows area 295 m?
External doors area 15 m?

Photo 3 Wooden window, south facade Photo 4 Auxiliary door, south facade




4.4 Roof

The roof of the whole building is flat with soft type of coating material. Under the roof there
is no attic or technical floor. In Block B, there are no roof leaking sings, in contrast to Block
A, where this process is very easy to see. Water from block A is evacuated through a single
drain or the precipitation is drained off the edge of the roof. Total rood area is 1400 m?.

Photo 5 Rainwater drain, connection between block A and b

4.5 Heating system

The building is heated by its own gas boiler house. In a stand-alone building (Block B) 2
boilers are installed. From the boiler house, the thermal agent is going through insulated
pipes (about 10 m), passing above the ground, enters the building, where it is distributed
throughout the system. At the time of the visit there were no events in the building, the
temperature in the building was kept at a minimum level. The heating system is two-pipe, in
the block A tubular radiators covered with wooden grilles are installed, in block b - mainly
cast-iron radiators are installed.

Photo 7 Boiler house Photo 6 Tubular radiators in the gym



4.6 Ventilation system

There is no centralized ventilation system in the building. In the gym, the vents in the roof
are blocked. The windows are at high altitude, which does not allow them to be used for
mechanical ventilation of the room. In the auxiliary rooms, the forced ventilation system is
also not provided, but the ventilation openings in the walls are present, having a direct
output to the roof.

Table 5 Initial data for ventilation system calculations

Block A Block b
Temperature requirements according to the norms | 17-19 °C 19-21°C
Heating volume 4788 m® 1806 m®

4.7 Hot water supply

One boiler with the capacity of 100 liters is used for the preparation of hot water, which is
supplied to the shower rooms. Type of boiler - Thermex, power - 2 kW. For reasons of
economy, the boiler is only used on demand. The possibility of preparing and supplying hot
water from the boiler house is not provided.

According to the data received from the administration, 400 people visit the sports center
every month, which means about 15 people a day, who potentially can need to use shower
rooms. Taking in the consideration the specifics of the building, it is calculated that the
amount of hot water required per day is approximately 1125 liters (75 | x 15 people, which
on average use showers).

Photo 8 Electric boiler
4.8 Lighting system

In the block A, fluorescent lamps are used around the perimeter of the room for lighting.
The illumination level is quite low, individual segments do not work.

In the block b all the lights are incandescent.
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Photo 9 Lighting in the gym

Table 6 Lighting devices in the building

Block A and Block B

Number of lighting devices 194 pieces

Average of the lamp power 40 W

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 severe damage, experts suggest a complete removal of the existing coating. For the
subsequent operation it is proposed to install a new flat roof - an inversion combined
coating, which is more resistant to problems of water leakage and turns a roof into an
exploited space in case of need.

In this case, a concrete layer is poured directly onto the reinforced concrete slabs to create
a slope, then two layers of waterproofing from the soft roofing material are installed and
only after a 15 cm layer of extruded polystyrene or a layer of rock wool are putted on top.
The next layer is laid with a film with high vapor permeability. The final layer is a clamping
layer of gravel in 8 cm thick.

It is also necessary to ensure the evacuation of rainwater through drains. For the pipes that
goes down, it is important to remove the end away from the building walls (according to the
requirements) in order to prevent the destruction of the blind area along the entire perimeter
of the building.

Annual energy savings= 144 MWhly
Estimated investment = 49 805 €

. Facades

In block A, it is necessary to seal the joints of concrete slabs of walls and remove old
cracked coating.
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The facade method of thermos insulation of the walls is suggested. On the prepared
surface, install a heat-insulating layer (10 cm of rock wool for block A and 5 cm of rock wool
for block B), auxiliary layers (glue, fiberglass mesh, primer) and finish with the final
decorative coating.

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 precipitations. Its installation will require exposing the foundation
walls to 50 cm from the ground level, that is, the total height will be 1 m. 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 70 cm should be framed with a curb, which
allows drainage of rainwater.

Annual energy savings = 115 MWh/y
Estimated investment = 115 738 €

. Windows and doors

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. The windows in the gym should be provided with the possibility of automatic remote
opening in case of need for additional ventilation.

Annual energy savings = 35 MWhl/y
Estimated investment = 58 304 €

. Additional recommendations

It is necessary to improve the sanitary conditions in the toilets and shower rooms, as well
as in the locker rooms. After refurbishment of the roof of the gym, all the walls should be
treated against mold and fungus and the interior coating of the walls should be renewed.

Hot water supply

The preparation and supply of hot water from the boiler room should be provided or solar
panels on the roof of the building should be considered as a solution to provide shower
rooms with hot water. Since hot water is required during peak hours in a larger amount, the
hot water supply system should be considered with a storage tank to ensure maximum
draw-off. To properly calculate the right amount of solar panels and the necessary load, to
invite a specialist in heating technology.

Ventilation system

The ventilation should maintain the optimum temperature and the flow of fresh oxygen to
the gym, and there should be no strong airflows in the room. The intensity of air exchange
should be calculated based on current standards. To ensure comfort in the gym, it is
recommended to restore the vents in the ceiling to drain condensate (natural ventilation
system), equip them with a heater and pallets to drain the accumulated condensate.
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Lighting

In all the building the lighting devices should be replaced. LED lamps are suggested to be
used, in the gym it is necessary to provide partial lighting of the room (for training with the
participation of a small number of people). Considering the fact that during the visit the
impression of poor lighting in the gym was created, it was necessary to recalculate the
necessary number of lighting devices and their location. In the corridors, use motion
sensors to automatically turn off the lighting in the absence of movement.

Heating system

The current organization of the heating system does not allow the regulation of the heating
supply for only one part of the building, therefore, the experts' recommendation is to install
additional equipment to regulate the supply to different parts of the building, allowing to heat
or disconnect unclaimed rooms or areas of the building.

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 7 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 1400 144 5151 49 805 29 12,4
and refurbishment
of the roof
Thermal insulation 976 115 4103 115 738 23 36,1
of the facades
Replacement of the 295 35 1237 58 304 7 60,4
windows and doors
Total 2671 294 10 490 223 847 59 27,3

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.
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The total investment costs were estimated to around 4 588 863 MDL (223 847 EURO)™.
The share of the energy relevant investments of the total investment is around 50 %.
When considering only the energy relevant investment the payback period is 27,3 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

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 Thermal insulation and refurbishment of the roof
e Thermal insulation of the facades

¢ Replacement of the windows and doors

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 294 MWhly.
Due to this saving, it is estimated that emissions will decrease by 59 t/CO, per year.

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

Draft Implementation schedule

Task No| Phase |Activities Month| 1| =z s| 3| 1n| 11| 12| 13 14 18] 18] 17| 18] 13 m| 21| 22| 3 5

Task 1 Funding deciszion for Energy Audit

Task 2 E Preparation of the Tagk for Energy Audit

Task 3 ﬁ Tender & Contracting Energy Audit

Task 4 E Performing Energy Audit

Task5S Preparation of the Task for Design

Tasks Funding decission for Investment ._

TaskT = Tender for full technical design

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

Task S % Tender procedure for implementation company
Task 10 = Assessment of proposals, contract
Task 11 Work packages to be conducted by the institution 5 5
Task 12 Construction site preparation f= f=
Task 13 % Thermal ingulation and replacement of the roof _E _E
Task 14 E Insulation of the external walls % %
Task 16 LE_ Replacement of the windows and doors 1% 1%
Task 17 E Replacement of lighting devices w €
Task 18 Training, documentation
Task 19| Acceptance |Final acceptance

*Estimated non-working period caused by winter winter conditions; the correct time of this peried can indicated earliest at the time of the funding decision
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Annex 2.

AHKeTa
no c6opy AaHHbIXANA ANArHOCTUYECKOro aHan3a
ceKkTopa 3HeproappeKkTnsHocTn B pernoHe ATO lMaraysuu

O6wueaaHHble:

HassaHue HacenéHHoro nyHKTa / paiioHa: myH. Kompar

HassaHue nyb6aunyHoro yuperkaeHuns: Cnoptkomnaekc Kompatckoro FrocyHuBepcuTeTa

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

log, cTpouTeNbCTBa 34aHMA NyH6ANYHOIO yupexaeHua: 1986roa,

Tun CTPOUTENBbHOIO Mmatepnana 06LI.I,€CTB€HHOI'0 3403aHUNA:
[0 bBbeToHHble naHenu

O
O
O  [Apyroit (ykaxkuTe)
JHepreTUYECKas CUTyauus B 06LLECTBEHHBIX 3AaHUAX

Koteney
Kupnuy

Part A.O6wmue paHHble 06 3a4aHUN:

YKaxkute nomanyHCTa 3Ha4yeHune gna cnegyrwmnx nokasaTene:

Mokasatenu EAvHUUa 3HauyeHue
nsmepeHusa

1. | KoanyectBo agMMUHUCTPATUBHOTO yenosek 5

nepcoHana:
2. | KonnyectBo paboyero nepcoHana: YyenoBek 5
3. | Konnyectso nonb3osatenei / yenosek 400

6eHeduumapos (aetn / ctyaeHTbl /

naumneHTbl / KANEHTbI)
4. | Obwas naowaap 3aaHnA m? 1318
5. | KonnyecTtso sTaxewn 34aHuA eauMHULbI OpHoaTaxkHoe
6. | CpeaHAA BbICOTA KaXKA0ro 3Taxa M BbicoTa 3as1a -8m

Bcnomoratens -3m
7. | Obwas naowaab BHEWHUX CTEH 34aHUA m? 976
8. | KonnyectBo OKOH eANHNLbI 60
9. | Obwas naowaab OKOH m? 295
10. | O6wan naowaab Kpbiwu m? 1400
11. | Tvn Kpbiwu: NA0CKaA KpbiLwa 2-X CKaTHas € MabiM
WU CKaTHaA YKNOHOM
Kpbilia
Part B. MoTpebaeHue aHeprum 3a nocnegHue 2 roga (No UCTOUHUKY):
Tun NCTOYHUKA 3HEPrUn EA. Motpebnenue
EL 2014 2015 | 2016
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DneKTpn4ecTso KBTY 8000 9350 10000
AOunzenb (MCKAUYUTbL TPAHCNOPTHbIE JInTpbl

cpeacTsa)

HaTypanbHbiii ras m3 9000 9000 12000
Yronb TOHHbI

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

LleHTpannsoBaHHOe oTONAEeHUA kan

Opyroli (ykaxkute)

Part C. dHepreTnyecKkue cucrembl

C.1.Tun omonneHusA 8 30aHUU YyeHmpasabHoe omornneHue?
a. LleHTpanbHoe otonnexue
b. 3nekTpuyeckme MHAMBMAYaNbHbIE OBOrpeBaTeNn o5 KaxKaoh KOMHaTbI

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

1.1. Ecnu ecmb, yKaxcume murn cucmemesl omonaeHus:
0 oAgHoTpybHana cuctema

ABYXTpYybHas cucrema

1.2. Ykaxcume mun ucnoss3yemoz20 monauea:

DNeKTpn4ecTso

HatypanbHbiii ras

Yronb

O

O o0ooo

Bromacca (apesecHas Lwena, rpaHyabl U T. 4.)
1.3.  Ykaxcume mowjHocmo(['Kan)

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

C.3.Cywiecmeyem nau e 30aHUU YeHMPArabHAA cucmema 2opaYe20 8000CHAbMH(eHUA unau
ucnonv3yemcs Au omoesbHbie boiinepa?
O LeHTpanbHasA cuctema ropsyero BoAoCHabxkeHus
O dnekTpuueckuin 6onnep
O Het ropsayeli Bogpl
O [Opyroi (ykaxkute)

C4.Ecmb nu e 30aHUU yeHMpanbHAA cucmemd KOHOUYUOHUPOBAHUA 8030yxd uau
ucnonb3lyemcsa omoesnbHAA cucmemad 0115 Kaxc0o20 nomeuw,eHus?
O LeHTpanbHas cuctema KOHAMLMOHMPOBaHUA (paboyas)
O LleHTpanbHaa cMcTema KOHAMLMOHUpPOBaHMA (Hepaboyas)
O WHAMBMAYaNbHAA CUCTEMA B KAXKAOM NomeleHnn (paboyan)
O WHausBuayanoHas cucTema B Kaxkgom nomelleHnn (Hepaboyas)
O OTcyTcTBYET BOoO6LLe

C.5.Ecmb nu yeHmpansHaa cucmema eeHmuaayuu:t a; nanwo Her.
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Kakoea oHa?
O NPUHYAUTENbHbLIN
[0 ecTecTBeHHblii NOTOK

C.6.Cucmema eHympeHHe20 oceeWeHuUsA:

MNokasarenu En. usm. 3HayeHue
Konunyectso namn egnHNLbI 194
Tun namn(ceetogmnoaHbie-LED, NloMUHECLLEHTHbIE 1IaMMbl, IaMNbl ™n 194
HaKaaAuBaHusA)
CpeaHAA MOLWHOCTb Namn w 40
cMCcTeEMa aBTOMATM3aL MM OCBELLEHUA Ha / Het HeT

Part D.OnucaHue 6oinepos

Konnuecteo 6oinepos: 1

Tun Tonamea, ncnonblyemoro ana 6oinepos:
0 DNEeKTPU4ecTBo, YCTaHOBAEHHAsA MOWHOCTb (KBTY):  2KBT_ 3¢ddeKkTMBHOCTb (%)
O  Yronab, YcTaHOBNEHHas MOLWHOCTb (KBTY): addeKTuBHOCTL (%)
0O Tas, YcTaHOBNAEHHAsA MOLWHOCTb (KBTY): adpdeKTuBHOCTb (%)
O  Masyr, YcTaHOBNEHHAA MOLWHOCTb (KBTY): addekTMBHOCTL (%)
0O Awusens, YcTaHOBAEHHAsA MOLWHOCTb (KBTY): addeKTuMBHOCTb (%)
O Buomacca, YcTaHOBNEHHAA MOLWHOCTL (KBTY): apdekTMBHOCTL (%)

Part E. ipyrue eanMHuULbl NnoTpebaeHna aHeprum

E.1. lyxoeku (KyxHu)
KonnuecTBo AyXOBOK, MCNO/b3YEMbIX B 34aHUU __HET___ eANHUL,
Tun notpebnsemoi sHeprum:
00 DNeKTpu4ectso
O [la3
O [Opyroe (npocbba ykasaTb)  HeT HUYero

E.2.Cywiecmeyem nau cmayuoHapHblie 2pynnol oOeuzameseli HymMpeHHe20 C20paHus,
3anekmpozeHepamopoi?
Konunyectso sneKkTporeHepaTopos: HeT
YCTaHOBNEHHAA MOLLHOCTb 3/1eKTpOreHepaTopos (KBT):
CpeaHue paboune gHU ANA 3NEKTporeHepaTopa B roa;
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lll. MNpocbba yKasaTb, ecTb M NPOEKTbI 3Hepro 3¢pPeKTUBHOCTU, BHEAPEHHbIe B TeYeHue
nocnepgHux 5 net?(ecnn Takosble umeloTca)

MpoekKr

lop,
BHeApeHusa

DOoHop

CronmocTb,
TbIC. Nen

OTcyTcTByeT
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