
1 
 

 

  



2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This Report was prepared within the project Smarter Stoves Partnership, which aims to create a 
regional knowledge platform to replace inefficient individual heating devices in households across the 
Western Balkans. The project is being implemented by the RES Foundation, funded by the Austrian 
Ministry of Climate and European Climate Foundation (ECF). Attitudes and opinions expressed in this 
report are solely the views of the author and do not necessarily represent the views of RES Foundation 
or the project donors. 
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1. Heat pumps  
 

1.1. Heat pump type: air-to-air (systems with direct expansion) 
 

This type of heating pumps are devices that use the air as a heat source, and that energy, through the 

cooling medium (refrigerant gas), is transmitted directly to the air inside the rooms that we want to 

heat/cool. They are also used for cooling and heating space, and are definitely the most widely used 

type of heat pumps. 

For heating space, the highest efficiency in areas with moderate cold winters (warm climate zone), 

while for cooling, with cold summers (cold climate zone). 

Depending on the type of objects, there are:   

- Residential appliances 

- Commercial appliances 

According to its construction, there are two types: 

- SINGLE SPLIT system (one outdoor unit, one indoor unit, one or more temperature zones) 

- MULTI SPLIT system (one outdoor unit, several indoor units, one or more temperature zones) 

According to technology, they can be divided into: 

- With constant flow of refrigerant gas 

a) ON-OFF 

b) Inverter technology 

- With variable flow of refrigerant gas 

a) Inverter technology 

- With a variable temperature of refrigerant gas 

a) Inverter technology 

In the last 3 years, production and application of ON-OFF technology has declined dramatically mainly 

because the cost of producing inverter devices year after year is decreasing and the restrictions on 

the application of ON-OFF technology are increasingly prevalent.  

Thermal power of heating/cooling units, for residential buildings: 

a) SINGLE SPLIT SYSTEMS: 

Á Heating/cooling power: 2kW - 7kW 

Á Object volume: up to 180 m3 

Á Number of regulated temperature zones: 1   

b) MULTI SPLIT SYSTEMS 

Á Heating/cooling power: 3,5kW - 12kW 

Á Object volume: up to 300m3 

Á Number of regulated temperature zones: up to 5   

                     In this category there are devices with more temperature zones, greater power, which are 

not mentioned because they have technology, in one part, for residential facilities, and the other part 

for commercial facilities. 
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Thermal power of heating/cooling devices for smaller commercial facilities: 

a) SINGLE SPLIT SYSTEMS: 

Á Heating/cooling power: 3,5kW - 18kW 

Á Object volume: up to 500m3  

Á Number of regulated temperature zones: 1   

 

b) MULTI SPLIT SYSTEMS: 

Á Heating/cooling power: 7kW - 25kW 

Á Number of regulated temperature zones: 1   

Á Object volume: up to 700m3 

Thermal power of heating/cooling devices for commercial facilities: 

VRV SYSTEMS 

Á Heating /cooling power: up to 200kW  

Á Number of regulated temperature zones: up to 512 

The efficiency of the work is expressed by the seasonal efficiency ratio, which shows a picture of the 

energy efficiency and environmental impact of the system. The method of energy efficiency is based 

on the EU Directive for Energy-using Products (ErP), the so-called LOT 10 Eco-design directive, which 

defines the minimum environmental conditions that manufacturers must install in their energy-using 

products. 

- Seasonal Energy Efficiency Coefficient (SEER) for cooling 

- Seasonal performance ratio (SCOP) for heating   

According to European regulations, every product which is delivered in the countries of the European 

Union must be marked as follows: 

 

  

Brand name Model 

Figure 1. EU Energy label for air to air devices 
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The direct link between SEER, SCOP, and energy efficiency class is according to the criteria: 

 

 

Figure 2. Link between SEER, SCOP and EE class 
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1.2. Heat pump type: air-water 
 

 

Air-water heat pumps are devices that use the ambient air as a heat source, and that energy, through 

the cooling medium (refrigerant), is transferred to the water. Water carries that energy with it, 

circulates in the building with the pipeline system and through the emitters (radiators, underfloor 

systems, wall systems, ceiling systems, fan coil devices) is transferred to the air inside the rooms. In 

addition to this application, they are also used to prepare domestic hot water and can connect with 

another heat sources. 

For heating, the highest efficiencies in areas with moderate cold winters (warm climate zone), while 

for cooling, in area with cold summer (cold climate zone). Comparing with air-to-air heat pumps, they 

have stable operation even at extremely low temperatures. 

According to the area of application, they are divided into: 

- Residential appliances (heating heat and/or cooling thermal power up to 25kW) 

These devices have an additional division according to the water temperature they can 

produce in heating mode: 

o Low temperature heat pumps (up to 550C) 

o Medium temperature heat pumps (up to 650C) 

o High temperature heat pumps (greater than 650C)  

Commercial devices 

o Low-capacity heat pumps (heat heating and/or cooling thermal power up to 200kW) 

o Medium-capacity heat pumps (heating heat power and/or cooling up to 600kW) 

o High-capacity heat pumps (heat heating and/or cooling power greater than 600kW) 

According to the device construction, they are divided into: 

- MONOBLOK (all required are built in the external unit) 

- HYBRID ς devices with factory installed other heating source (gas boiler, etc.) 

The efficiency of units is indicated by the seasonal efficiency ratio, which shows a picture of the energy 

efficiency and environmental impact of the system. The method of energy efficiency is based on the 

EU Directive for Energy-Using Products (ErP), the so-called LOT 1 and LOT 2 Eco-design directive, which 

defines the minimum environmental conditions that manufacturers must install in their energy-using 

products. 

- Seasonal Energy Efficiency Coefficient (SEER) for Cooling 

- Seasonal performance ratio (SCOP) for heating   
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According to European regulations, any product for heating systems based on water delivered in 

European Union countries must be marked as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brand name Model 

Figure 3. EU Energy label for heating system based on water 

Figure 4. Link between SEER, SCOP and 
energy efficency according to the criteria 
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1.3. Heat pump type: water-water 
 

 

              Water-water heat pumps are devices that use groundwater energy as a heat source, and that 

energy, through the cooling medium (refrigerant gas), is transferred to the water. Water                             

carries that energy with it, circulates in the building with the pipeline system and through the with the 

pipeline system and through the emitters (radiators, underfloor systems, wall systems, ceiling 

systems, fan coil devices) is transferred to the air inside the rooms.  

Water, as a heat source, is most often drained from underground flows but also from large standing 

water surfaces (sea and lake). In 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 

microgeological characteristics of the soil in terms of ground water temperatures, the depths on which 

they are located, the permeability of the soil, composition, and degree of filtration, etc. 

According to the appliances, they are divided into:   

- Residential appliances (heating and/or cooling thermal power up to 25kW) 

These unit have an additional division according to the water temperature they can produce 

in heating mode: 

o Low temperature heat pumps (up to 550C) 

o Medium heat pumps (up to 650C) 

- Commercial devices 

o Low-capacity heat pumps (heating and/or cooling thermal power up to 200kW) 

o Medium-capacity heat pumps (heating and/or cooling thermal power up to 600kW)   

o High-capacity heat pumps (heating and/or cooling power greater than 600kW) 

The efficiency of units is indicated by the seasonal efficiency ratio, which shows a picture of the energy 

efficiency and environmental impact of the system. The method of energy efficiency is based on the 

EU Directive for Energy-Using Products (ErP), the so-called LOT 1 and LOT 2 Eco-design directive, which 

defines the minimum environmental conditions that manufacturers must install in their energy-using 

products. 

- Seasonal Energy Efficiency Coefficient (SEER) for Cooling 

- Seasonal performance ratio (SCOP) for heating   
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According to European regulations, any product for heating systems based on water delivered in 

European Union countries must be marked as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brand name Model 

Figure 5. EU Energy label for heating systems water-water 

Figure 6. Figure 4. Link between SEER, SCOP and 
energy efficiency according to the criteria 
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1.4. Heat pump type: water-water ς geothermal systems 
 

The geothermal heat pumps are principled technologically the same as heat pumps type: water ς 

water with a crucial difference that the circulation of water, as a heat source, is performed in a closed 

primary circle. In these systems, water circulates through heat exchangers placed in the ground, in 

closed circƭŜΦ Lƴ ǘƘƛǎ ǿŀȅΣ ǘƘŜ ŜŀǊǘƘΩǎ ŜƴŜǊƎȅ ƛǎ ǳǎŜŘ ŀǎ ŀ ƘŜŀǘ ǎƻǳǊŎŜκŀōȅǎǎ. 

Depending on the laying depth of the heat exchangers, the influence of ambient air temperature   

decreases. 

 

 

Figure 7. Geothermal pumps - influence of ambient air temperature 

 

 

According to the type of heat exchanger, there are:   

 

- Geothermal collectors (horizontal heat exchangers placed in the ground at depths up to 70cm) 

- Geothermal probes (vertical heat exchangers set at depths up to a few hundred meters)   

 

Due to a relatively stable thermal source, low maintenance costs, complex construction works, these 

systems fall into the category of most efficient systems, with the highest investment costs. 
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According to European regulations, any water-based heating products delivered in EU countries must 

be labeled as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brand name Model 

Figure 8. EU Energy label for water-based geothermal devices 

Figure 9. Figure 4. Link between SEER, SCOP 
and energy efficiency according to the criteria 
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Figure 10. Residential Building Completions - One and two family dwellings 

Figure 11. Residential Building Completion - flats 
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1.5. Heat pump type: air-to-air (systems with direct expansion) 
The largest number of units sold (in terms of quantity) belongs to devices with a low price - cheaper 

brands. In all regions, Gree, Midea and LG electronics dominate. The premium segment is dominated 

by Daikin, Mitsubishi Electric (MELCO) and Toshiba on third place. 

In all countries, it is characteristic that imports, sales, and after-sales support go through importers of 

equipment (dealers). Rare are the brands that are directly present on the market. LG Electronics in 

middle segment and DAIKIN in premium segment are directly presented on the market as sales office 

or sales agent. 

 

 

 

 

 

 

 

 

Rising prices of electricity 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. 

 

Figure 13. Average price for single and multi split systems 

 

The installation costs of equipment are about 30%-40% of the value of the equipment. 

 

 

 

 

 

 

 

Figure 12. Brand comparative analysis for single/multi split systems < 7 kW by quantities 
































