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Foreword 

This document (prEN 255-3:2008) has been prepared by Technical Committee CEN/TC 113 “Heat pumps and 
air conditioning units”, the secretariat of which is held by AENOR. 

This document is currently submitted to the CEN Enquiry. 

This document will supersede EN 255-3:1997. 
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1 Scope 

This European Standard specifies methods for testing and reporting of the rating and it specifies requirements 
for marking of air/water and water/water heat pumps with electrically driven compressors when used for 
domestic hot water. When these units are used for space heating, then EN 14511, part 1 - 4 applies. 

This European Standard applies to factory-made units which can be ducted. 

This European Standard applies only the testing procedure for the domestic hot water production of the heat 
pump systems. 

Note: 

Testing procedures for simultaneous operation for domestic hot water production and space heating are not treated in this 
standard.  

In the case of units consisting of several parts, the standard applies only to those designed and supplied as a complete 
package. 

This European Standard does not include any requirement about the quality of water. 

2 Normative references 

The following referenced documents are indispensable for the application of this European Standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 14511-1, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for 
space heating and cooling - Part 1: Terms and definitions. 

EN 14511-2, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for 
space heating and cooling - Part 2: Test conditions. 

EN 14511-3, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for 
space heating and cooling - Part 3: Test methods. 

EN 14511-4, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for 
space heating and cooling - Part 3: Requirements. 

Mandate M/324, Measurement standards for household appliances; water heaters, hat water storage 
appliances and water heating systems. 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions and those in EN 14511-1 apply. 

3.1 
Heat pump for heating domestic water  
Heat pump as defined in EN 14511-1 connected to a domestic hot water storage tank 

3.2 
Domestic hot water 
Water heated for household or similar purposes 
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3.3 
Nominal volume (Vn) 
Volume of water that is assigned to the storage tank by the manufacturer and marked on it 

3.4 
Indoor ambient air  
In this standard, indoor ambient air is indicated as the heat source for a heat pump which absorbs heat by an 
outdoor heat exchanger in direct contact with the air inside a building without any duct 

3.5 
Outside air 
Air from the free atmosphere 

3.6 
Coefficient of performance for tapping domestic hot water (COPt) 
Coefficient of performance determined by the use of EU reference tapping cycles. This value includes the heat 
losses from the storage tank 

3.7 
Reference hot water temperature (T’wr) 
Temperature determined as the mean value of the average temperatures during one tapping which ends 
when the hot water temperature is below 40 °C 

3.8 
Maximum volume of usable hot water (Vmax) 
Total of a volume of hot water with a temperature not less than 40 °C together with the volume of cold water at 
10°C needed to produce an overall temperature of 40 °C (see chapter 5.6) 

4 Symbols and abbreviations 

Symbol Description  Units 

T Temperature  °C or K 

t Time  s 

th Heating up time  s 

ts Duration of one on-off-cycle of the heat pump to determine the standby power 
input 

 s 

tTTC Time length of test cycle in hours  s 

tTAP Time length of one tapping  s 

nTAP Number of tappings during a tapping cycle  - 

TWH Temperature hot water  °C 

TWC Temperature cold water  °C 

cp Specific heat capacity of water   kJ/(kg*K) 

ρ (T) Density of the hot water depending on the temperature at the flow meter  Kg/m3 

Weh Heating up energy input  kWh 

Wes Energy input during the last on-ff-cycle to determine the standby power input  kWh 

Pes Standby power input  kW 

QHP-Tap Useful energy recovered by the water during one tapping  kWh 

QEL-Tap Calculated heat energy produced by electricity to reach the required tapping 
temperatures 

 kWh 
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QTap Total heat recovery during a tapping  kWh 

QHP-TC Heat recovery produced by the heat pump during the whole tapping cycle  kWh 

QEL-TC Calculated heat recovery produced by electricity during the whole tapping cycle  kWh 

QTC Total heat recovery during the tapping cycle  kWh 

WEL-M Measured electrical energy consumption during the tapping cycle  kWh 

WEL-Corr Electrical energy consumption of fans or liquid pumps  kWh 

WEL-HP Total electrical energy consumption of the heat pump during a tapping cycle  kWh 

WEL-TC Total electrical energy consumption during a tapping cycle  kWh 

COPTC Coefficient of performance determined by using tapping cycles  - 
 

5 General test requirements 

5.1 Test apparatus, limits on uncertainties 

The test apparatus shall be designed in such a way that all requirements for adjustment of set values, stability 
criteria and accuracy of measurement according to this European Standard can be fulfilled. 

Water systems or other heat transfer liquid systems shall be sufficiently free of entrained gas as to ensure that the 
measured results are not significantly influenced. 

Ducted air systems shall be sufficiently airtight to ensure that the measured results are not significantly influenced 
by exchange of air with the surroundings. 

Limits on uncertainties of measurement are described in EN 14511-3 (see 4.3). 

The inlet and outlet temperatures of the domestic water are measured in the centre of the flow and as close as 
possible to the appliance. 
The hot water temperature is measured with a rapid response thermometer to fulfil the following requirements. 
 
The useful energy recovered QTap at each individual tapping is set against the values given in Tables 3, 4, 5, 6 
and 7. For each individual delivery, the accuracy of the value shall be ± 10 Wh or ±  5 % with a tolerance on 
the total energy content of the tapping cycle of ± 5 %. 

5.2 Test room for the outdoor heat exchanger of air source heat pumps 

The size of the test room shall be selected to avoid any resistance to air flow at the air inlet and air outlet orifices 
of the test object. The air flow through the room shall not be capable of initiating any short circuit between the two 
orifices, and therefore the velocity of air flow at these two locations shall not exceed 1,5 m/s when the test object 
is switched off. The air velocity in the room shall also not be greater than the mean velocity through the unit inlet. 
Unless otherwise stated by the manufacturer, the air inlet and air outlet orifices shall not be less than 1 m from the 
surfaces of the test room; this also applies to any measuring ducts. 

Any direct heat radiation (p. ex. solar radiation) from heating units in the test room onto the heat pump or onto the 
temperature measuring points shall be avoided. 

5.3 Setting the external static pressure difference on the air side for heat pumps with duct 
connection 

The setting is described in EN 14511-3 (see 4.4.1.1 - 4.4.1.3). 
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5.4 Setting the external pressure difference on the liquid side of heat pumps with integral 
liquid pumps 

For heat pumps separated from the tank, the liquid flow rate has to be set on the liquid outlet side of the heat 
pump to the nominal flow rate specified by the manufacturer. 

5.5 Installation and connection of the heat pump 

The heat pump shall be installed and connected for the test as recommended by the manufacturer in his 
installation and operation manual. 

Temperature and pressure measuring points shall be arranged in order to obtain significant mean values. 

Set points for internal control equipment of the unit such as thermostats, pressure switches or mixing valves 
should be set to the values stated by the manufacturer. 

Air and entrained gases shall be carefully removed from all water and other heat transfer liquid systems. 

5.6 Installation of heat pumps consisting of several parts 

In the case of heat pumps consisting of several refrigeration parts (split heat pumps) the following installation 
conditions shall be complied with for the tests: 

a) each refrigerant line shall be installed in accordance with the manufacturer's instructions. The length of 
each line must be between 5 m and 7,5 m; 

b) the lines shall be installed so that the difference in elevation does not exceed 1 m; 

c) thermal insulation shall be applied to the lines in accordance with the manufacturer's instructions; 

d) unless constrained by the design at least half of the interconnecting lines shall be exposed to the outdoor 
conditions with the rest of the lines exposed to the indoor conditions. 

For indirect systems each water line shall be installed in accordance with the manufacturer's instructions to the 
maximum stated length or 5 m whichever is shorter. Thermal insulation shall be applied to the lines in accordance 
with the manufacturer's instructions. 

5.7 Test conditions 

Permissible deviations from set values are described in EN 14511-3 and table 1. The tests shall be carried out at 
the test conditions specified in tables 1 and 2 as appropriate. 

Table 1 - Test conditions applicable to all systems 

Measured variable  Set value 

 Power supply voltage  Rated voltage 

 Power supply frequency  Rated frequency 

 Air flowrate on the heat source side  Nominal, as indicated by the manufacturer. 
 When only a range is given, tests are to 
 be carried out at the minimum value. 

 Temperature of the incoming cold water (°C)  10 
 Hot water flowrate (l/min)  4 or 10 (see table 3 and 5.6) 
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Table 2 - Test conditions for particular types of systems 
Type of heat source  Heat source temperature 

 °°°°C 
 Range of ambient 
 temperature of heat pump 
 °°°°C 

 Ambient temperature of 
 storage tank 
 °°°°C 

Outside air (heat pump 
indoor) with air duct 
 
Outside air (heat pump 
outdoor) 
 
 Indoor ambient air 
 
 Exhaust air 
 
 Water 
 
 Brine 
 
 Direct evaporation 

 7 (6) 
 
 
 7 (6) 
 
 
 15 (12) 
 
 20 (12) 
 
 10 / 7 
 
 0 / -3 
 

4 
 

 from 15 to 30 
 
 

heat source temperature 
 
 
 15 * 
 
 from 15 to 30 
 
 from 15 to 30 
 
 from 15 to 30 
 

from 15 to 30 

 20 
 
 
 20 
 
 
 15 
 
 20 
 
 20 
 
 20 
 

20 

*) In this case the ambient temperature of the heat pump is the same than the temperature of the heat source. 

Note 1: All heat source temperatures are inlet temperatures in degrees Celsius. 

Note 2: All air temperatures in brackets are wet bulb temperatures in degrees Celsius. 

Note 3: Permissible external pressure difference and associated internal pressure difference at the outdoor heat 
exchanger shall be indicated by the manufacturer in Pa for appliances with duct connection. 

 

 

6 Performance test and determination of the energy consumption 

6.1 General 

The methods of the tests described in this clause are designed to determine the energy consumption and the 
performance of heat pumps for heating domestic water.  

The appliance shall be installed and adjusted in the initial state conditions and in the initial adjustment 
conditions defined in 4.1. 

6.2 Basic principles, scope of the tests 

The tests consist of the following 6 principal stages (see figure 1): 

A heating up period (see 5.3) 

B determination of standby power input (see 5.4) 

C determination of the energy consumption and the coefficient of performance for heating domestic water by 
using the reference tapping cycles (see 5.5) 

D determination of a reference hot water temperature and the maximum quantity of usable hot water in a 
single tapping (see 5.6) 

E test to determine the temperature operating range 

F security tests 
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