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PRO-ENERGY is a transnational cooperation project, co-financed by the Cooperation
Programme “Interreg V-B Balkan Mediterranean 2014-2020”, under Priority Axis 2, Specific
Objective 2.2 Sustainable Territories. The project aims at promoting Energy Efficiency in
public buildings in the Balkan Mediterranean territory and to create a practical framework of
modelling and implementing energy investments interventions, through specific ICT
monitoring and control systems, as well as through energy performance contracting (EPC).
The specific objective of PRO-ENERGY is to reduce by more than 20% the energy spending in
public buildings of the participating entities in one year after the implementation of pilot

actions.

Based on the above, Work Package 3 (WP 3) “Joint Regional Analysis, Strategy and Framework”
aims at analyze existing situation in project areas regarding energy efficiency, identify good
practices and perform benchmarking, define joint strategy and action plan for the promotion

of energy efficiency and prepare for energy intervention in public buildings.

More specifically, Activity 3.4 “Joint Criteria for the selection of the pilot public buildings”
aims to identify the public pilot building which will be targeted to identify and develop energy
investment initiatives in order to reduce energy consumption and promote good practices.
Each partner will investigate at least three public buildings take into consideration the

following criteria in order to select the public pilot building.




The selection of the pilot public building needs to address the following criteria:

Location [Building Area] /Climate Zone

Consider if the main energy consumer is heating or cooling load (often depends on the
season). For example, in Cyprus there are 4 climate zones. Climate zone 4 (mountainous)
has significantly different climate conditions than the other 3 zones, experiencing much
colder winters.

Type of building [School, museums, innovation centres etc]

Cultural Value of the building

Buildings with high cultural value or listed, present less opportunity for interventions and
therefore will be difficult to reach energy efficiency level. Large interventions may alter
their heritage character and hence are less attractive for big scale renovations.

Building Envelope /Construction

[Year of Construction, Year of renovation, Area of the building, New Buildings, already
installed double-glazing, already installed thermal insulation on the roof, Anti- seismic
upgrade, visible structural issues, visual building issues, previous implementation of other
Energy Efficiency measures]

-Based on the Directive 2010/31/EC on EPBD and on

https://ec.europa.eu/energy/intelligent/projects/sites/iee

projects/files/projects/documents/ilete labelling and certification guide en.pdf

Knowledge of building codes in place at the time of the construction of the building will give
an indication of the building’s construction, which can be used for estimating insulation levels
and give an overall indication of the quality of the envelope.

The building area is proportional to the cost for renovation, but also proportional to the
energy consumption of the buildings. In general, the energy upgrading of larger buildings will
have a greater impact.

Public buildings that have already planned energy and anti-seismic renovations are preferable
to be avoided since there might not be enough time to implement the energy audits and
decide the suitable measures.

Identification of the building: Data are collected on its geometrical parameters, including
the characteristics of the enclosing elements and structures (walls, glazing, roof structure,
foundation, etc.). A situational plan is prepared (orientation of the building in relation to the
celestial directions, location in relation to the relief of the area and other buildings, etc.).
The technical condition and characteristics of the technical equipment on the basis of which

the installations for conversion, transmission and distribution of energy in the building are



https://ec.europa.eu/energy/intelligent/projects/sites/iee%20projects/files/projects/documents/ilete_labelling_and_certification_guide_en.pdf
https://ec.europa.eu/energy/intelligent/projects/sites/iee%20projects/files/projects/documents/ilete_labelling_and_certification_guide_en.pdf

built are assessed. Specifics in the operation of the building are identified - work schedule
and temperature regime of the premises.
Comfort

[Summer thermal comfort issues, Winter thermal comfort issues, Indoor air quality]

Energy

[Electrical Energy Consumption, Heating Fuel Consumption, Yearly Electricity cost, Yearly
Heating cost, Water consumption, Energy Performance Certificate]

During the selection of the public building, it should take into consideration the higher the:
Energy Consumption from electricity per m2 of the building

Heating fuel consumption per m2 of the building

the higher the environmental impacts and financial benefit would be for the building. In
addition, these indicators will help identify the building with a high cost per user.

Use of the building & number of Users/Staff

Public buildings that have the environment high on their educational agenda, are considered
more likely to combine more easily activities and educational tools. These will be used for
raising awareness on energy saving and climate change adaptation and mitigation, increasing
the project impact and ensuring the longevity of the results. Active and sensitized staff are
also very important for identifying suitable measures through the energy audits and for
achieving a maximum impact of reducing energy consumption. The higher the number of staff
the bigger impact the project will have. In addition, it is more beneficiary the building has
also visitors (public) in order to give the best example of the energy consumption measures.
Electromechanical System

[installation of RES]

Financial Support

Financial support by other means will aid in the development of the project.

National, regional and local documents




General Description of the building (max.500 words)

The Public building selected to promote energy efficiency is the Administrative center of
Thesprotia Regional Unit. It is about a 3-floor building with external walls of stone masonry,
windows of PVC frames with double glazing and roof made by concrete slab and wood structural

framing system covered with tiles.

Heating system: Two central Boilers, two-pipe system and conventional radiators.

Cooling system: Split-type air conditioners.

Lighting: LED tube lamps T8.

Name of the building: THESPROTIA REGIONAL UNIT MAIN BUILDING

Location (Country, City) / Climate Zone: Greece, Igoumenitsa/B

Type of building / Number of Users write description;
Office Building/One hundred and five
Cultural Value of the building from scale 1 (lowest) to 10 (highest) - write description:
It is about an emblematic Administration building, at the sea-front of the city, which services a
lot of people and houses important departments of Thesprotia Regional Unit.
Cultural Value: 8
Building Envelope /Construction:
0 Building Area: 3411m?

0 Year of Construction: before 1955

o Year of Renovation: n/a




New Buildings (extensions and additions, if any): Second floor added (1980)

Building Thermal Insulation Category based on the Directive 2002/91/EC on the energy

performance of buildings (EPBD): Maximum values of the heat conductivity coefficient U

(W/m2 oK)

External walls: 2.33>0.50

Windows-Doors:3.00=3.00 and 4.10>3.00

Flat-Sloping Roofs: 3.70>0.45

Walls in contact with ground: 4.70>1.00

Floors in contact with ground: 3.10>0.90

(Table 3.4 a-Greek Building Energy Performance Regulation)

Type of glazing (single, double, with thermal insulation etc.): PVC frame- double glazing

Type of thermal insulation on the roof: No

Type of thermal insulation on the walls: No

Anti- seismic upgrade (planning): No, stable ground

Visible structural issues (write description): No

Visual building issues: Inadequate electrical installation-Old central heating equipment

Previous implementation of other Energy Efficiency measures: Installation of GSHP (open-

loop system) servicing the air conditioning of ground floor




Comfort

o Summer thermal comfort issues from scale 1 (smaller) to 10 (bigger): 6

o Winter thermal comfort issues from scale 1 to 10: 4

0 Acoustic comfort issues from scale 1 to 10: 8

0 Indoor air quality issues from scale 1 to 10: 6

Energy

o Electrical Energy Consumption(kWh/m2/yr.): 36.87 (Conditioned area:3261 m?)

o0 Electrical Energy Consumption (KgCO2/m2/yr.): 0.036

o Type of Heating Fuel (Natural Gas, LPG, Diesel): Diesel oil

0 Heating Fuel Consumption (Litter/m2): 2.48

0 Yearly Electricity cost per square meter (€/m2/yr.): 6.396

0 Yearly Heating cost per square meter (€/m2/yr.): 2.72

0 Yearly Electricity cost per user (€/user/yr.): 20857 (2019)

0 Yearly Heating cost per user (€/user/yr.): 8870.30 (2019)

o Yearly Water Consumption per user (Litter/user/yr.):1,288,000 litters
Use of the building and number of Users/Staff

0 Use of the building (as per the Directive 2002/91/EC): Office Building

o Number of staff: 105

o Number of total users: 200




Number of users per shift (for buildings with 24h operation): n/a

Operation program (working hours): 07:00 to 16:00

Environmental Education Activities: Yes, education of Technical and Environmental
Department personnel

Active and sensitized staff: Yes

Potential Financial Support (write description): Proposal submission in a funding Program as a
Public Building

Electromechanical systems:

(0]

HVAC systems (indicatively A/C systems, ventilation systems, central heating, fan coils
etc., along with their technical characteristics, e.g. type, functionality, efficiency, no of

units, year of installation, recent inspections etc.)

Two (2) steel central heating Boilers. Nominal Thermal Power: 930kWth and 814 kWth,

Combustion efficiency: 91%

DHW systems (indicatively boiler, hot water systems etc., along with their technical

characteristics, e.g. condition, type, year of installation, efficiency etc.): Not Required

Lighting systems and equipment (e.g. number of LED lights, along with their technical
characteristics, namely, power (W), luminous flux (Im) etc.)
Lighting: 1020 LED tube lamps T8, Power 9-18-22 W, ~100Lm/W

Other systems (e.g. BEMS, along with their characteristics if applicable): No

RES systems integrated in building environment (along with their technical characteristics,
e.g. type, capacity etc.)

Ground Source Heat Pump (GSHP): Power:Cooling :62 kWc,EER=4.78, Heating:71
kWth,COP=3.76

Preventive and corrective maintenance contracts or procedures and inspection plans:

Contracts concerning the maintenance of the Elevator and the Geothermal System




e Boilers’ maintenance sheets
e GSHP Technical Data
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(GEO R4104,

COOLING CAPACITY
7,65 kW - 1004 kW (R4102)

HEATING CAPACITY
9.0kW-113,0 kW (R410a)

The BCOOL GEO serles includes pack-
aged watar coobad keat pumps for gen-
thermal applications and indoer § out-
door Installation, They are available in
several brpes and maodels, with nominal
capecitios ranEing [hom 765 to 1004 kW
incoolimpg and 9o 113 kW in heating.

The BCOOL GEQ series is ideal, in com-
Bination with uisderNoer cooling f hest-
ing epstams or water terming] units /
alr=handling anits, fraic-conditioning
af resldences, schoel compleses, office-
buillings, hotels, hospdeals, ete., or for
auppdying cobd or kot water inindustrial
applicationg.

e,

oy

¢ Optimized design for B410a refriperant.

Casing: Galvanized Steel plate with polyesteric coating,
Aszembly: Fully bolted / welding free.

Compressor; Hermtetically seabed seroll type.

Warter hest exchanger (source): Brazed, plate type.
Watker heatexchanger {load]: Brazed, plate type.
Electranic expansion valve, ensurlng constant suction gas
superheat atall operating conditions.

safery and functional devices:

High f low pressure switch.

Fhase sequence - phase failure - reverse phase and
virlbage monitoring device:

Evaparator low temperature protection,

Electronlc microprocessor oontrol with digital display.

S lptions;

Differentlal water pressure switch.

High and low pressure manometers.

Desuperheater for sanitary hot water up bo 900C
Hydraulic module with pumps and all necessary devices,
Bus module Interface kit for Modbo s conmaction.
Remote Keyboard.

Various optional capabilities.

2 WiCoal



Nomemclature = Contents

Nomenclature
GEO-XXX-X
1 S

1 GEO - Geothermal Heat Pump

2 Capacity (kW)
3 Refrigerant Liquid
R410a

Contents

1.0 TECHNICAL DESCRIPTION

2.0 GEQ R410a
2.1 Specifications GEO R410a 50 Hz
2.2 Cooling capacity table R410a
2.3 Heating capacity table R&€10a

3.0 OUTLOOK DRAWINGS

4.0 WIRING DIAGRAM
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L0 Technical: Description

Thie BCOL GED series, inchul ing geothermal heat pomps, consisis
of 11 hasic models covering capacitios fmom %65 up to 1004 kW in
codlingand Yupte 113 %W in beating,

It i5 che end result of a thorough study and accarate deslgn by
experienced BUOOL research and developannt tams, o develog
asmall / mid size prathermal heat pamp seried with compactshape,
high performance aid reliabilliy of the highast quality standards.
This series meets the highest levels of acsthaetic and technlcal
requirements, using the latest technological iInnowations, inclading
envlronmentally friendly R410q refrigecant, that is chlorine-lree
and has zera peone depletion pelential. GEO wnlte are theralfore
ileal for imatallation in residential, commercial and industrial
applications, due tn thelr rabust congtruction, igh-elfclency per-
Formance, refiabality, selected materials and low operating sowml
bevals

Casing

All units uze metal ports that are fabricated from heavy gaugo
galvanized steel shaots, formad bo ansure masiniuim rigedity that
guarantess ind proseryvis the units operation during the years,
Alter fabrication these are degreased, phosphatised and
glectrostatically powider coated with am epoxy-polyester
RALGO02 coating of a thickness of &0-70 jim,

Thiz fally autematic process ensures SUperior CoPragion reslistance
against the most aggrassive ambient conditions, This treatment
can successfully withstand a saltspeay testaf 500 bhours, according
o ASTM B-113

All comnpinients are assombled together wsing bolts, thus aveiding the
need for walding which may harm the galvanization of the steed and
ensuring that tee whobe assembly can Fully withstand adverse weather
coatitiong

The compact fostprint of the anit arises from detailed study and
design by our engineering teams and resiults ina machine which fits
eas iy in restricted areas, 12 simple 2nd eaey oo install and maintain
ddl leas bean doglgned with special Attings for sasy trangpartation
amd liFting.

Toemovable side panels with spoclal locks are weed to permitacoess
only to amthorized personne o internal components of the i, for
fspection and malntenance, Electrical ard electronic equipment
and components for proper unit's opeération are lacated inside a
wes e proof [ TP 555 electrical panel, with acoess via specal ey,

Compressors

Al units use low-nolse, maipierance: free, Hermetic Soroll
coanpressies with low vilieation lesels, especlally nptimized
for usewith B410a refrigerant, provided from world dass
suppliers. They are equipped with o crankease electeical
Bieater for il and are internally protected against potential
cverloead ingerelectrical spikes.

The com pressors ara mounted on speclal anti-wibration
rubher mounts, ta absarb and eliminate any vibrations
fram the unit's operation.

Water heat exchanger (source)

Allunics areequipped with a water Plate Heat Exchanger
{source], selected From world class man Betarers,

Itls made of stainless steel plates (AS1 31614401, espe-
clally formed to achicows a large beat transler surface and
azzambled by means of an automatlc brazing process, under
VACULM,

There ara probes for waber temperature sensors and the
whiole heat exchanger is wrapped in 2 heavy inselation mao-
(EHEN

AN units are equipped with & water Plate Heat Exchanper
[boad}, selected fram workd class manufacturers.

It 15 made of stainless steel plates [AIS1 5161 4401, espe-
cially formed to achiove a large heat transfer surface and
assembled by maans of an autemaitic brazing process, onder
SRLCLRLITL

Thare are probes for water tamperature sengdors and e
whale heat exchanger 5 wrapped in a heavy Insulation ma-
tepial
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:E.U:l‘,:g]mim] Description

Refrigerantcircuit

fill units hawa onerofrigerant dronis. Upon cequest, modets GEOD 060 -
GECR100 con®d have two refrigeraint circuis.

Thee refrigerant clrcult has, &5 expansion device,an electronic expansson
wilken,

Other components ficted are: suction acoumulator, Vowid receiver,
d-way raversing valve, check valve, sight glass, large capadity fter
dryer amd high flow pressare manone bers (optonal ),

Unit protection is provided by bigh/Tow pressure switch with aurs

resed,

Alluris areequipped withasaphisticted mntraller thatenmbines inteligano
with operatingsimplicity. The controfler constantly munitoes alkmarhing
parametersand preclsely managesamorgothers

Auteratic onmpreses roetrol funcoon Ehrsghrets water emperanae.
Frostprotection

Hymulicdmatspumpenniral

Cornpreasorstart-uptimedelay funciion,

Cornprisssurmunig e seond

Ower 150yroprammableparametery,

At dizgnistic stopfuncbion dus o loseveater deelation, Bighfowoperating
pressire and ommpresaor thermal merioad,

At diapros b stop funcbon and digital dispmy of approsimately 3 passible
errorondes, B loding themismriu
Dipitabdtsplaysofinket S tie bspurceansd lnaed waber,
Resnotesoo] ek sebector swisch,

Ramoteon affswiich,

Prasesequence- phase falure- reerse phiseand volapemonioeing

Py optional controdrapabiities (sted inope malarresmres),

B407C or REHa refrigerant lbguid,

e pleds Far lulgh wesber termperature up o 7OC.
Glycodagplication ferchilled water low temperaturedowm bo 502
Compressars with inverter motor drive,

High and kow presswre mansnerers

Differental water pressure switch.

Fressure reliel valvieon compressor discharge,
Hydraulicmedale with pumps and all necessiny devioes.
F-miber, Y-ameler,

Waker bout exchanger antl-freezing ebectrical heater
Compressirnidse reduction acker

Ciemtral for twio pumps fome stand by,

Desuperheater forsanitary habwates ap to B0

Optional accessories
Micraprodessor conbrolker optlons

Remote keyboard.

BME module inter (o ki for Msdbee connection,

Faralkol chillor operation with optional contraller.
Microprocessor paramelss reprogrammsing card,
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2.1 Technical specifications
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Cooling capacity table for GEO R410a 50 Hz

2.2 Cooling capacily Lable
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Heating capacity table for GEO R410a 50 Hz
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2:3 Heating capacity table
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