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1. Heatpumps

1.1. Heatpumptype:air-to-air (systems with direct expansion)

This type of heating pummae devices that use the air as a heat source,thatlenergy, through the
cooling medium(refrigerantgag, is transmitted directly to the ainside theroomsthat we want to
heat/cool. They are also usddr cooling and heating spacend are definitely the most widely used
type of heat pumps.

Forheatingspace,the highestefficiencyin areas with moderateold winters (warnclimate zone),
while for cooling, withcold summergcoldclimatezone).

Depending on the type of objecthere are

- Residential appliances
- Commerciahppliances

According to its constructiothere are two types

- SINGLE SPLIT syst{emeoutdoor unit, oneindoor unit,one or more temperatte zone$
- MULTI SPLIT system (amédoor unit, several indoor unitsone or more temperature zongs

According taechnology, they can be dividedito:

- With constant flow ofefrigerant gas
a) ONOFF
b) Inverter technology
- With variable flow ofefrigerant gas
a) Inverter technology
- With a variable temperature akfrigerant gas
a) Inverter technology

In the last 3 yeargroductionandapplicationof ONOFRechnology hasleclineddramatically mainly
because the cost gfroducing inverter devices year aftgear isdecreasing and the restrictions on
the application oON-OFF technologgire increasingly prevalent.

Thermal power of heating/coolingnits, for residential buildings

a) SINGLE SPLIT SYSTEMS:
A Heating/cooling power2kW- 7kW
A Objectvolume upto 180m3
A Numberof regulated temperature zones: 1
b) MULTI SPLIT SYSTEMS
A Heating/cooling power3,5kW- 12kW
A Object volume:up to 300m3
A Number of regulated temperatureones: up to 5

In this category there are devices with more temperature zonestgrgpower, which are
not mentioned because they have technolpgyone part for residentialfacilities,and the other part
for commercial facilities.



Thermal power of heating/coolingevices foismaller commerciafacilities:

a) SINGLE SPLIT SYSTEMS:
A Heding/cooling power:3,5kW- 18kW
A Object volume: upo 500m3
A Number of regulated temperature zones: 1

b) MULTI SPLIT SYSTEMS
A Heating/coolingpower: 7kW- 25kW
A Number of regulated temperature zones: 1
A Obiject volume: upo 700m3

Thermal power of heatig/cooling devicesor commercialfacilities:

VRV SYSTEMS
A Heating/ coolingpower. up to 200kW
A Number of regulated temperatureones: up to 512

The efficiency of the work is expresshby the seasonal efficienegtio, which shows a picture of the
energy effciency and environmental impact of the system. Thahuod of energy efficiency isased
onthe EU Directive foEnergyusing ProductsErB, the saecalled LOT 1&cedesigndirective, which
defines the minimum environmental conditions that manufacturensstrinstall intheir energyusing
products.

- Seasonal Enerdsfficiency CoefficienSEER) fawoling
- Seasonal performanaatio (SCOP) for heating

According to European regulatioreyery product which igdeliveredin the countriesof the European
Union must be marked as follows
New Energy Label
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Figure 1. EU Energy labé&r air to air devices



The direct link betweeSEERSCOP, and energy efficiency class is according to the criteria:

1
SEER | SCoP
{Cooling mode) | (Heating mode)
1
i
1
SEER 2 8.50 i SCOP25.10
1
G10<SEER <850 | 460 SCOP<510
I
1
580 £ SEER <6.10 i 4.00£SCOP <480
1
510 SEER <580 i 3.40 < SCOP < 400
I
1
460<SEER <510 | 3105 SCOP<340
i
1
B 410 < SEER <480 i 280 < SCOP < 3.10
1
D 360<SEER <410 | 250 5COP< 280
I
1
B 310<SEER <360 | 2205 SCOP<250
I
1
I3 200sseer<ato | 19055C0P<220
i
[ seem<ze | SCOP <190
i

Figure2. Link between SEER, SCOP and EE class



1.2. Heat pumpype:air-water

Air-water heat pumps are devices that use tembientair as a heat source, and that energy, through
the cooling mediumréfrigerand), is transferred tathe water. Water carries that energy with it,
circulates in the building with the pipeline system and through ¢natters (radiators,underfloor
systems, wall systems, ceiling systems, fan coil devieésgnsferred to the air inside the roomis
addition to this application,they are alsousedto preparedomestic hot waterand canconnectwith
another heat source

For heating, the highegfficienciesin areas with moderateold winters (warnclimate zone), while
for cooling,in areawith cold summexcold climate zone)Comparing withair-to-air heat pumpsthey
havestable operation even at extremely low temperatures

According to the area oépplication, they are divided into:

- Residential applianceéheatingheat and/orcoolingthermal power up to kW)
These devicedhave an additional division accordinp the water temperature theycan
producein heating mode:
0 Low temperature heat pumps (up to %5)
0 Mediumtemperatureheat pumps (up to 6%)
o High temperature heat pumps (greater than°6)

Commercal devices

0 Lowcapacity heat pumpgheat heating and/ocoolingthermal power up to 200kW)
0 Medium-capacity heat pumpgheatingheat power and/orcooling up to 600kW)
0 Highcapacity heat pumpéheat heating and/ocooling power greater than 600kW)

Accordingto the deviceconstruction they are divided into

- MONOBLOK (all required arailt inthe external unit)
- HYBRIRQ devices with factorynstalledother heating source ¢as boiler, etg.

The efficiencyf units isindicatedby the seasonal efficiency ratiwhich shows a picture of the energy
efficiency and environmental impact of the system. Thahud of energy efficiency is based on the
EU Directivdéor EnergyUsing ProductsHrB, theso-calledLOT landLOT2 Eco-design directivewhich
defines the mininum environmental conditions that manufacturers must instathieir energyusing
products.

- Seasonal Energy Efficiency Coefficient (SEER) for Cooling
- Seasonal performance ratio (SCOP) for heating



According to Europearegulations, anyproduct for heating systemsbased on waterdelivered in
European Union countries must be marked as follows:
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Figure3. EU Energy label for heating system based on we

The direct link between SEER, SCOP, and energy efficiency classes is according to the criteria:

SEER ESCOP
{Cooling mode) i (Heating mode)
I
D SEER 2 850 i SCOPz 510
D 6,10 = SEER <&50 24.GDESCDP<51U
I
5,60 £ SEER <B.10 i 4,00 £ SCOP < 460
510 £ SEER <550 i 3.40 £ SCOP < 4.00
I
4,60 = SEER <510 i 310=5C0OP <340
I
D 410 =5EER <460 i2.BIJESCDP<3.1IJ
D 3.60=5EER <4.10 §2.5EIESCDP<28IJ
I
B 310 £ SEER <360 izzusSCOPqu
D 260 5 SEER <3.10 i 1905 SCOP <220
B SEER <260 i SCOP <190
i

Figure4. Link between SEER, SCOP and
energy efficency according to the criteria



1.3. Heat pumpype: water-water

Water-water heat pumpsare devices that use groundwater energy dseat source andthat
energy through the cooling medium(refrigerant ga}, is transferred to the water. Water
carries thatenergy with it, circulates in the building with the pipeline system and throughvitiethe
pipeline systm and through the emitters (radiators, underfloor systems, wall systems, ceiling
systems, fan coil devices) is transferred to the air inside the rooms.

Water, as aheat source is most often drained from underground flows batso from large standing
water surfaces (sea and lakéd). addition to this application, they are also used to prepare domestic
hot water and can connect with another heat sources.

The efficiency of these systems depends very little on climate zones, but primarily on the
microgeologtal characteristics of the soil in terms of grownater temperatures, the depths on which
they are located, the permeability of the saibmposition,and degree of filtration, etc.

According to theappliances they are divided into:

- Residential applianes(heating and/orcoolingthermal power up to 25kW)
Theseunit have an additional division according to the water temperature they can produce
in heating mode:
0 Low temperature heat pumps (up to %5)
0 Medium heat pumps (up to 6&)
- Commercial devices
0 Lowcapacity heat pumps (heating and/ocoolingthermal power up to 200kW)
0 Medium-capacity heat pumps (heatirand/or coolingthermal powerup to 600kW)
o Highcapacity heat pumps (heating and/or cooling power greater than 600kW)

The efficiency of units is ifghted by the seasonal efficiency ratio, which shows a picture of the energy
efficiency and environmental impact of the system. Thahud of energy efficiency is based on the
EU Directivdor Erergy-Using Products (ErP), the-salled LOT 1 and LOT@#H#esign directive, which
defines the minimum environmental conditions that manufacturers must install in their enesigyg
products.

- Seasonal Energy Efficiency Coefficient (SEER) for Cooling
- Seasonal performance ratio (SCOP) for heating



According toEuropean regulations, any product for heating systems based on water delivered in
European Union countries must be marked as follows:
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Figure5. EU Energy label for heating systems wateter

The direct link between SEER, SCOP, and eeffigigncyclasses is accordirng the criteria:

1
SEER | SCOP
{Cooling mode) 1 (Heating mode)
1
I
|
D SEER 2 850 | SCOP25.10
I
D 610<SEER<B50 | 460<SCOP<5.10
I
1
5605 SEER <610 | 400 SCOP <450
|
510SSEER <560 1 3405 SCOP <400
I
|
460SSEER <510 | 3105 SCOP<340
I
1
D 410<SEER<460 | 280SSCOP<310
I
I
B 360<SEER <410 | 250<SCOP <280
I
1
B 310SSEER <360 | 2205 SC0P <250
I
I
D 260sSEER <310 | 1905SCOP<220
1
I
[ seer<zs | SCOP <180
I

Figure6. Figure 4. Link between SEER, SCOP

energy effieency according to the criteria
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1.4. Heat pumptype: water-water ¢ geothermal systems

The gothermal heatpumps are principledechnologically the same as heptimpstype: water ¢
water with a crucial difference that tharculationof water, as a heasource, is performeth aclosed
primary circle.In these systems, water circulates throulgbat exchangerglaad in theground,in
closedcirt S® Ly GKAA gl &2
Depending on thdaying depth of the heaexchangersthe influence of ambient air temperature

decreases
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Figure7. Geothermapumps- influence of ambient air temperature

According to the type diieatexchanger, thee are
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- Geothermal collectors (horizontal heat exchangaesed in the ground at depthg to 70cm)

- Geothermalbprobes (vertichheat exchangers sett depths upto a few hundred meters

Due to a relatively stable thermal source, low maintenaogsts, complex construction works, these
systems fall into the category of most efficient systems, with the highest investment costs.
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According ¢ European regulatins, any wateiased heating products delivered in EU countries must

be labeled as follows:
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Figure8. EU Energy label for watbasedgeothermal devices

The direct link between SEER, SCOP, and energy efficiency classes is according to the criteria:

SEER i scop
(Cooling mode) ! (Heating mode)
|
D SEER 2 850 iscopesm
D 610 < SEER <850 i4.au::scup<51n
|
5560 SEER <6.10 i 4005 SCOP < 460
5105 SEER <560 i 340 5 SCOP <400
|
460<SEER <510 | 3105 SCOP <340
I
D 410 SEER <460 iz.snssmm:«.m
D 350 SEER <4.10 iz.sussmmzsn
|
B 3105 SEER <360 izzusscopczsu
D 2605 SEER <310 §1.9nsscopczzn
B SEER <260 iscopcmn
I

Figure9. Figure 4. Link between SEER, SCC
and energy effiency according to the criterie
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Residential Building Completions by Building Type

One and Two Family Dwellings (in dwelings)
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Figurel0. Residential Building Completior®ne and two famyl dwellings

2005 to 2023

Flats
17.3K K 13.7K
® gk 11 186K 12.9K
£ 9.6K
2 1
S — | E—
° ., -
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
g
-
2
o
£
3
3
m
k-]
o
-
w
15.2% 16.4% 16.5% 14.9% 14.3% 15.0% 16.2% 15.7%
2015 2016 2017 2018 2019 2020 2021 2022 2023

Figurell Residential Building Completiofiats
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1.5.Heatpumptype: airto-air (systems with direct expansion)

The largest number of units sold (in terms of quantity) belongs to devices with a low phieaper
brands. In all regions,r€e, Midea and LG electronics dominaléhe premium segment tlominated
by Daikin, Mitsubishi Electric (MELC@xd Toshibaon third place.

In all countries, it is characteristic that imports, sales, and aféées support go thiegh importers of
equipment (dealers). Rare are the brands that are directly present on the market. LG Eledtronics
middle segmentand DAIKINh premium segmenare drectly presented on the market as sales office
or sales agent.

Figurel2. Brand comparative analysis for single/multi split systems < 7 kW by quantities

Rising pricesfaelectricity and fossil fuels, new regulations, global price increases and the growth of
purchasing power of the population indirectly and directly affect the fact that the prices of devices
on the market are constantly growing.

Average price for singl and multi split systems

Albania Bosnia Macedonia Serbia
System
2019 2020 2019 2020 2019 2020 2019 2020
singl split 43700 € 44100 € 31800 € 32100 € 36300 € 37200 € 32400 € 32700 €
Multi split 963.00 £ 979.00 £ 94400 £ Ge0.00 £ BeD.OD £ B75.00 £ T1400 € 74400 £

Figurel3. Average price for single and multi split systems

The nstallationcostsof equipmentare about 30%-40%of the value of the equipment
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