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GUIDELINE
For the Installation of Heat Pumps under Projects Financed by the Armenia Renewable Resources and Energy Efficiency Fund



Heat pumps
A heat pump is a device that transfers thermal energy from a low-temperature heat source (typically the surrounding environment) to a high-temperature heat receiver. The operation of a household heat pump requires electrical energy.
[image: ]
The energy efficiency of heat pumps is measured by the Coefficient of Performance (COP). During operation, the heat pump’s compressor consumes electricity. The coefficient of performance (COP), defined as the ratio of thermal energy output to electrical energy input, is a key indicator of a heat pump’s efficiency and performance.


Types of Heat Pumps
Air-to-air and air-to-water heat pumps

In air-to-air and air-to-water heat pumps, the primary heat source is the outside air. In the secondary circuit, the heat carrier differs by type: in air-to-air heat pumps (air conditioners), the indoor air acts as the heat carrier, circulating through the closed indoor space to be heated. The energy efficiency of the [image: ]device, measured by the COP, is approximately 3.
[bookmark: _Hlk216861715]The device is affordable and easy to install; however, in buildings with multiple closed indoor spaces, it cannot provide a consistent temperature throughout all areas. In such cases, many air conditioners should be installed, or a multi–fan coil system should be used.
[image: ]In air-to-water heat pumps, the secondary circuit heats a liquid heat carrier—either water or an antifreeze solution—which is then supplied to the heating and domestic hot water systems. The energy efficiency of these devices (COP) ranges from 2.5 to 4.
 At low outdoor air temperatures, the energy efficiency of air-to-air and air-to-water heat pumps decreases, and in cold, humid conditions, the system may experience frosting and shutdown. These heat pumps can also be used for indoor cooling.


Ground-source heat pump

[image: ???????? ????? ]A ground-source heat pump (also called a geothermal heat pump) is a building heating and cooling system that uses a heat pump to transfer heat to the ground or from the ground into the building.
[bookmark: _GoBack] Since the ground temperature at depths more than 2 meters remains relatively stable and always above 0°C, ground-source heat pumps achieve higher energy efficiency, with a COP of up to 6, and up to 8 for borehole systems. However, the system is relatively complex and expensive to install, and it requires a sufficient land area.

Water-source heat pump
A water-source heat pump operates on the same principle as a ground-source heat pump, with the difference that heat is extracted from water instead of the ground. For such systems, the water reservoir must be sufficiently large to withstand the cooling effect of the device, preventing freezing and avoiding adverse environmental impacts.
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[image: ???????? ????? ??? ?????????: ?????????????, ??????? ??????, ????????? ]Due to the limited availability of water resources in Armenia, the use of this type of system is not considered promising.







	
	

	Heat Pump Requirements
· Supply voltage: 130–270 V
· Frequency: 50 Hz
· Compressor type: Inverter
· Refrigerant GWP: ≤ 675
· Maximum outdoor noise level: ≤ 65 dB(A)
· Maximum indoor noise level: ≤ 60 dB(A)
· Air-source heat pumps: Equipped with defrost control
· Water-source heat pumps: Equipped with weather compensation
· Maximum water temperature: ≥ 55°C

	

	Type 
	Energy efficiency
	Minimum Operating Temperature of the Heat Carrier

	
	SCOP in Heating Mode
(SCOP: Seasonal Coefficient of Performance)
	SEER in Cooling Mode
(SEER: Seasonal Energy Efficiency Ratio)
	Heating Mode  
	Cooling Mode

	Air-water
	≥3
	≥4
	< -20°C
	> 40 °C

	Geothermal /ground source/
	≥4
	≥4
	5°C
	-

	Water source  
	≥5
	≥4
	5°C
	-
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