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Foreword

This document (EN 14825:2013) has been prepared by Technical Committee CEN/TC 113 “Heat pumps and
air conditioning units”, the secretariat of which is held by AENOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by March 2014, and conflicting national standards shall be withdrawn at
the latest by March 2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 14825:2012.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.
The main changes with respect to the previous edition are:

a) Clause 3 “Terms, definitions, symbols, abbreviated terms and units” has been modified in order to be
harmonised with Commission Regulation (EC) No 206/2012;

b) maodifications so that the text is aligned to the modified terms and definitions;

c) a new normative Annex A, Applicable climate bin hours and hours for active mode, thermostat-off,
standby, off mode for air conditioners below and equal to 12 kW, which includes Tables 26 and 37 of the
previous standard;

d) anew normative Annex G, Template for technical data sheet;

e) a new informative Annex ZA, Relationship between this European Standard and the requirements of
Commission Regulation (EC) No 206/2012;

f) see the following cross references regarding structural changes:

EN 14825:2013 EN 14825:2012
6.1 -
6.2 6.2
6.3 6.1
6.4 6.3
6.5 6.4
7.1 7.1
7.2 7.2
7.3 7.1
7.4 7.3
7.5 7.4
Annex A -
Annex B Annex A
Annex C Annex B
Annex D Annex C
Annex E Annex D
Annex F Annex E
Annex G -
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Although this document be prepared in the frame of the Commission Regulation (EU) No 206/2012
implementing Directive 2009/125/EC with regard to ecodesign requirements for air conditioners and comfort
fans, it may also be used to show compliance with the requirements of the European Directive 2010/30/EU
and Commission Delegated Regulation (EU) No 626/2011.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

Heat pumps, air conditioners and liquid chilling packages are, at present, selected and compared at a rated
condition. This condition does not represent the usual operating conditions of the equipment over a season.
This operating condition can be better assessed by comparing equipment at representative reduced
capacities and determining the Seasonal Energy Efficiency Ratio and Seasonal Coefficient of Performance.

Fixed capacity heat pumps, air conditioners and liquid chilling packages deal with varying loads by varying the
operation time. The efficiency of the system is dependent on the effectiveness of the controlling thermostats.
Variable capacity air conditioners, liquid chilling packages and heat pumps, by continuous or step control of
the compressor, can more closely match the varying load improving system efficiency.

This European Standard provides part load conditions and calculation methods for calculating the Seasonal
Energy Efficiency Ratio (SEERon) and Seasonal Coefficient of Performance (SCOPon and SCOPnet) of such
units when they are used to fulfil the cooling and heating demands.

Other energy consumptions can occur when the unit is not used to fulfil the cooling and heating demands
such as those from a crankcase heater or when the unit is on standby. These consumptions are considered in
the calculation methods for reference SEER and reference SCOP.

Reference SEER/SEERon and reference SCOP/SCOPon/SCOPnet calculations may be based on calculated
or tested values. In case of tested values, this European Standard gives the methods for testing heat pumps,
air conditioners and liquid chilling packages at part load conditions.

The rating conditions and test methods of units operating at rated and application capacities are given in
EN 14511-3 and EN 14511-3

The methods for calculation of system energy efficiencies for specific heat pump systems in buildings are

given in EN 15316-4-2.
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1 Scope

This European Standard covers air conditioners, heat pumps and liquid chilling packages. It applies to factory
made units defined in EN_14511-1|, except single duct, control cabinet and close control units.

This European Standard gives the calculation methods for the determination of reference seasonal energy
efficiency SEER and SEERon and reference seasonal coefficient of performance SCOP, SCOPon and
SCOPnet.

Such calculation methods may be based on calculated or measured values.

In case of measured values, this European Standard covers the test methods for determination of capacities,
EER and COP values during active mode at part load conditions. It also covers test methods for electric power
consumption during thermostat-off mode, standby mode, off-mode and crankcase heater mode.

This European Standard serves as an input for the calculation of the system energy efficiency in heating mode
of specific heat pump systems in buildings, as stipulated in the standard EN_15316-4-2.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

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

N 14511-4, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 2: Test conditions

EN 14511-3:2011|, Air conditioners, liquid chilling packages and heat pumps with electrically driven
compressors for space heating and cooling — Part 3: Test methods

N 14511-4, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 4: Operating requirements, marking and instructions

3 Terms, definitions, symbols, abbreviated terms and units

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 14511-1] (unless otherwise stated)
and the following apply.

3141

active mode

mode corresponding to the hours with a cooling or heating load of the building and whereby the cooling or
heating function of the unit is activated

Note 1 to entry: This condition may involve on/off-cycling of the unit in order to reach or maintain a required indoor air
temperature.
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3.1.2

active mode seasonal coefficient of performance

SCOPon

average coefficient of performance of the unit in active mode for the designated heating season, constructed
from the part load, electric back up heating capacity (where required) and bin-specific coefficients of
performance (COPbin(Tj) and weighted by the bin hours the bin condition occurs

Note 1 to entry: For calculation of SCOPon, the power consumption during thermostat-off mode, standby mode, off
mode or that of the crankcase heater are excluded. The power consumption of an electric back up heater is added for the
part load conditions where the declared capacity of the unit is lower than the heating load, regardless whether this back up
heater is included in the unit or not.

Note 2 to entry: Expressed in kWh/kWh.

3.1.3

active mode seasonal energy efficiency ratio

SEERonN

average energy efficiency ratio of the unit in active mode for the cooling function, constructed from part load
and bin-specific energy efficiency ratio's (EERDbin(Tj)) and weighted by the bin hours the bin condition occurs

Note 1 to entry: For calculation of SEERon, power consumption during thermostat-off mode, standby mode or that of
the crankcase heater are excluded.

Note 2 to entry: Expressed in kWh/kWh.

314

annual electricity consumption for cooling

c:!CE

electricity consumption [kWh/a] required to meet the reference annual cooling demand and calculated as the
reference annual cooling demand divided by the active mode seasonal energy efficiency ratio (SEERon) and
the electricity consumption of the unit for thermostat-off-, standby-, off- and crankcase heater-mode during the
cooling season

3.1.5

annual electricity consumption for heating

QHE

electricity consumption [kWh/a] which is required to meet the indicated reference annual heating demand,
which pertains to a designated heating season and which is calculated as the Reference annual heating
demand divided by the active mode seasonal coefficient of performance (SCOPon) and the electricity
consumption of the unit for thermostat-off-, standby-, off- and crankcase heater-mode during the heating
season

3.1.6

application SCOP, application SCOPon and SCOPnet

SCOP and SCOPon/SCOPnet that takes into account the specific application and the specific location of the
unit, which are different from the ones used for determining the reference SCOP and reference
SCOPon/SCOPnet given in this European Standard

Note 1 to entry: The calculation procedures used to determine the application SCOPon/SCOPnet, if required, are
those in this European Standard for reference SCOPon/SCOPnet. However, the heating bins used in the calculations will
be those of the actual location of the building. The heating loads as well as the hours of use will be those of the actual
building.

3.1.7

application SEER and application SEERon

SEER and SEERon that takes into account the specific application and the specific location of the unit, which
are different from the ones used for determining the reference SEER and reference SEERon given in this
European Standard
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Note 1 to entry: The calculation procedures used to determine the application SEERon, if required, are those in this
European Standard for reference SEERon. However, the cooling bins used in the calculations will be those of the actual
location of the building. The cooling loads as well as the hours of use will be those of the actual building.

3.1.8

bin hours

hy

sum of all hours occurring at a given temperature for a specific location

Note 1 to entry: The number is rounded to a whole number and is derived from representative weather data over the
1982-1999 period.

Note 2 to entry: For the reference heating seasons the specific locations are Strasbourg (average), Helsinki (colder)
and Athens (warmer).

3.1.9
bin limit temperature
temperature in the bin for which no more heating or cooling is required

Note 1 to entry: The bin limit temperature equals 16 °C for all climates in cooling and heating applications.

3.1.10

bin-specific coefficient of performance

COPbINn(Tj)

coefficient of performance specific for every bin j with outdoor temperature Tj in a season

3.1.1

bin-specific energy efficiency ratio

EERDbiIn(Tj)

energy efficiency ratio specific for every bin j with outdoor temperature Tj in a season

3.1.12

bivalent temperature

Tbivalent

lowest outdoor temperature point at which the unit is declared to have a capacity able to meet 100 % of the
heating load

Note 1 to entry: Below this point, the unit may still deliver capacity, but additional back up heating is necessary to fulfil

the full heating load.

3.1.13
capacity control
ability of the unit to change its capacity by changing the volumetric flow rate of the refrigerant

Note 1 to entry: Units are indicated as ‘fixed' if the unit cannot change its volumetric flow rate, 'staged' if the volumetric
flow rate is changed or varied in series of not more than two steps, or 'variable' if the volumetric flow rate is changed or
varied in series of three or more steps.

3.1.14

capacity ratio

CRu

cooling (or heating) part load or full load divided by the declared cooling (or heating) capacity of the unit at the
same temperature conditions

3.1.15

coefficient of performance at declared capacity

COPd

declared heating capacity of the unit divided by the effective power input of a unit at specific temperature
conditions, A, B, C, D, E, F and G, where applicable
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Note 1 to entry: Expressed in KW/kW.

3.1.16

coefficient of performance at part load

COPpL

heating capacity at part load or full load divided by the effective power input of a unit at specific temperature
conditions

Note 1 to entry: When the declared capacity of the unit is higher than the heating demand, the COP includes
degradation losses. When the declared capacity of the unit is lower than the heating demand (i.e. below the bivalent
temperature condition), the COP of the declared capacity is used.

Note 2 to entry: Expressed in KW/kW.

3.1.17
compensation load
heating or cooling load imposed by the test apparatus on the test object

3.1.18

crankcase heater mode operating hours

HCK

annual number of hours the unit is considered to be in crankcase heater mode, the value of which depends on
the designated season and function

Note 1 to entry: Expressed in h/annum.

3.1.19

crankcase heater mode power consumption
I:>CK

power consumption of the unit while in crankcase heater operation mode
Note 1 to entry: Expressed in W.

3.1.20

crankcase heater operation mode

condition where the unit has activated a heating device to avoid the refrigerant migrating to the compressor in
order to limit the refrigerant concentration in oil at compressor start

Note 1 to entry: The function of the crankcase heater is to avoid refrigerant to migrate to the compressor to limit
refrigerant concentration in oil at compressor start.

31.21

cycling interval capacity for cooling

Pcycc

(time-weighted) average cooling capacity output over the cycling test interval (active + off mode)

Note 1 to entry: Expressed in kW.

3.1.22

cycling interval capacity for heating

Pcych

(time-weighted) average heating capacity output over the cycling test interval (active + off mode)

Note 1 to entry: Expressed in kW.
3.1.23
cycling interval efficiency for cooling

EERcyc
average energy efficiency ratio over the cycling test interval (compressor switching on and off)
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Note 1 to entry: The cycling interval efficiency for cooling is calculated as the integrated cooling capacity over the
interval [kWh] divided by the integrated electric power input over that same interval [KWh].

3.1.24

cycling interval efficiency for heating

COPcyc

average coefficient of performance over the cycling test interval (compressor switching on and off)

Note 1 to entry: The cycling interval efficiency for heating calculated as the integrated heating capacity over the
interval [kWh] divided by the integrated electric power input over that same interval [kWh].

3.1.25

declared capacity

Pd

cooling (Pdc) or heating (Pdh) capacity of the vapour compression cycle a unit can deliver at any temperature
condition A, B, C, D, E, F or G, as declared by the manufacturer

Note 1 to entry: This is the capacity delivered by the refrigerant cycle of the unit without supplementary electric
heaters, even if those are integrated in the unit.

Note 2 to entry: The temperature conditions for part load conditions A, B, C, D, E, F or G are explained in the tables.
3.1.26

degradation coefficient

Cc

measure of efficiency loss due to the cycling of air-to-water or water/brine-to-water units

3.1.27

degradation coefficient

Cd

measure of efficiency loss due to the cycling of air-to-air or water/brine-to-air units

Note 1 to entry: If the degradation coefficient is different for cooling and heating mode, then Cdc is used for cooling
and Cdh is used for heating.

3.1.28

electric back up heater

supplementary electric heater, with a COP of 1, considered in the calculation of SCOP and SCOPon,
regardless of whether this is supplied together with the unit

3.1.29

electric back up heater capacity

elbu

heating capacity of a real or assumed back up heater supplementing the declared capacity for heating when
the capacity of the unit is lower than the heat demand

Note 1 to entry: Expressed in kW.

3.1.30

energy efficiency ratio at declared capacity

EERd

declared cooling capacity of the unit divided by the effective power input of a unit at specific temperature
conditions A, B, C, D

Note 1 to entry: Expressed in kW/kW.
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3.1.31

energy efficiency ratio at part load

EERp,

cooling capacity at part load or full load conditions divided by the effective power input of a unit at specific
temperature conditions

Note 1 to entry: The EER includes degradation losses when the declared capacity of the unit is higher than the cooling
capacity demand.

Note 2 to entry: Expressed in KW/kW.

3.1.32

equivalent active mode hours for cooling

Hce

assumed annual number of hours [h/year] while the unit is assumed to operate at the design load for cooling
(Pdesignc) in order to satisfy the reference annual cooling demand

3.1.33

equivalent active mode hours for heating

HHE

assumed annual number of hours [hrs/a] while the unit is assumed to operate at the design load for heating
(Pdesignh) in order to satisfy the reference annual heating demand

3.1.34
fixed outlet
control of the heat pump has no means to vary the water flow temperature with the outdoor air temperature

3.1.35

forced convection air-cooled liquid cooler

“dry cooler”

self-contained system that cools a single-phase liquid by rejecting sensible heat via a heat exchanger to air
that is mechanically circulated by integral fan(s)

3.1.36

full load

design load

Pdesign

cooling (Pdesignc) or heating (Pdesignh) load declared by the manufacturer at Tdesign conditions

Note 1 to entry: It is possible to calculate the SEER/SEERon or SCOP/SCOPon/SCOPnet of a unit for more than one
Pdesign value.

Note 2 to entry: Expressed in kW.

3.1.37

information or status display

continuous function providing information or indicating the status of the equipment on a display, including
clocks

3.1.38

net seasonal coefficient of performance

SCOPnet

seasonal efficiency of a unit in active heating mode without supplementary electric heaters which is
determined from mandatory conditions given in this European Standard

Note 1 to entry: For calculation of SCOPnet, the electricity consumption during active mode is used. This excludes the
power consumption during thermostat-off mode, standby mode, off mode or that of the crankcase heater. For the part load
conditions where the declared capacity of the unit is lower than the heating load, the power consumption of a back up
heater is not included.
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Note 2 to entry: Expressed in KWh/kWh.

3.1.39
off mode
mode wherein the unit is completely switched off and can be reactivated neither by control device nor by timer

Note 1 to entry: Off mode means a condition in which the equipment is connected to the mains power source and is
not providing any function. The following will also be considered as off mode: conditions providing only an indication of off
mode condition; conditions providing only functionalities intended to ensure electromagnetic compatibility.

3.1.40

off mode operating hours

Horr

annual number of hours the unit is considered to be in off mode, the value of which depends on the
designated season and function

Note 1 to entry: Expressed in h/annum.
3.1.41

off mode power consumption

Porr

power consumption of the unit while in off mode
Note 1 to entry: Expressed in W.

3.1.42

operation limit temperature

TOL

lowest outdoor temperature at which the unit can still deliver heating capacity, as declared by the
manufacturer

Note 1 to entry: Below this temperature the heat pump will not be able to deliver any heating capacity.

3.1.43

part load

cooling load (Pc(Tj)) or heating load (Ph(Tj)) at a specific outdoor temperature Tj, calculated as the design
load multiplied by the part load ratio

Note 1 to entry: Expressed in kW.

3.1.44

part load ratio

outdoor temperature minus the bin limit temperature, divided by the reference design temperature minus the
bin limit temperature, for either cooling or heating

Note 1 to entry: If 100 % part load ratio is mentioned, this equals full load.

3.1.45

reactivation function

function facilitating the activation of other modes, including active mode, by remote switch including remote
control, internal sensor, timer to a condition providing additional functions, including the main function,
excluding thermostats

3.1.46

reference annual cooling demand

Qc

representative annual cooling demand which is used for the calculation of reference SEER

Note 1 to entry: For certain types of units, Qc is calculated by multiplying the full load value in cooling (Pdesignc) by
the number of equivalent cooling hours. This is explained in Annex D.
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Note 2 to entry: The representative annual cooling demand is obtained by statistical measurement of cooling load per
floor area, to be used as a basis for calculation of SEER. This is explained in Annex D.

Note 3 to entry: Expressed in kWh.

3.1.47

reference annual heating demand(s)

Qu

representative annual heating demand(s) which are used for the calculation of reference SCOP

Note 1 to entry: There are three reference heating demands: “A” average, “C” colder and “W” warmer, corresponding
to the three reference heating seasons.

Note 2 to entry: For certain types of units, Qn is calculated by multiplying the full load value in heating (Pdesignh) by
the number of equivalent heating hours. This is explained in Annex D.

Note 3 to entry: The representative annual heating demand is obtained by statistical measurement of heating load per
floor area, to be used as basis for calculation of SCOP. This is explained in Annex D of this standard

Note 4 to entry: Expressed in kWh.
3.1.48

reference cooling season
representative climate profile by outdoor temperature bins and the number of hours these temperatures occur

in for cooling

Note 1 to entry: The climate profile for cooling is explained in Annex A.
3.1.49

reference design conditions for cooling

Tdesignc

temperature conditions at 35 °C dry bulb (24 °C wet bulb) outdoor temperature and 27 °C dry bulb (19 °C wet
bulb) indoor temperature

3.1.50

reference design conditions for heating

Tdesignh

temperature conditions for average, colder and warmer climates

Note 1 to entry: Average = -10 "C (-11°C wet bulb), colder = -22 °C (-23°C wet bulb), warmer = 2 °C (1°C wet bulb).

3.1.51

reference heating season(s)

representative climate profile(s) by outdoor temperature bins and the number of hours these temperatures
occur in for heating

Note 1 to entry: There are three reference heating seasons: “A” average, “C” colder and “W” warmer. The climate
profiles for heating are explained in Annex A.

3.1.52

seasonal coefficient of performance

SCOP

overall coefficient of performance of the unit, representative for the whole designated heating season

Note 1 to entry: The value of SCOP pertains to a designated heating season. SCOP is calculated as the reference
annual heating demand divided by the annual electricity consumption for heating.

Note 2 to entry: Expressed in kWh/kWh.
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3.1.53

seasonal energy efficiency ratio

SEER

overall energy efficiency ratio of the unit, representative for the whole cooling season

Note 1 to entry: The seasonal energy efficiency ratio is calculated as the Reference annual cooling demand divided by
the annual electricity consumption for cooling.

Note 2 to entry: Expressed in kWh/kWh.

3.1.54
standby mode
mode wherein the unit is switched off partially and can be reactivated by a control device or timer

Note 1 to entry: The unit is connected to the mains power source, depends on signal input to work as intended and
provides only the following functions, which may persist for an indefinite time: reactivation function, or reactivation function
and only an indication of enabled reactivation function, and/or information or status display.

3.1.55

standby mode operating hours

Hsg

annual number of hours the unit is considered to be in standby mode, the value of which depends on the
designated season and function

Note 1 to entry: Expressed in h/annum.
3.1.56

standby mode power consumption
Pss

power consumption of the unit while in standby mode
Note 1 to entry: Expressed in W.

3.1.57

thermostat-off mode

mode corresponding to the hours with no cooling or heating load of the building, whereby the cooling or
heating function of the unit is switched on, but is not operational, as there is no cooling or heating load

Note 1 to entry: This condition is therefore related to outdoor temperatures and not to indoor loads.
Note 2 to entry: Cycling on / off in active mode is not considered as thermostat-off.

3.1.58

thermostat-off mode operating hours

Hro

annual number of hours the unit is considered to be in thermostat-off mode, the value of which depends on
the designated season and function

Note 1 to entry: Expressed in h/annum.
3.1.59

thermostat-off mode power consumption
Pro

power consumption of the unit while in thermostat-off mode
Note 1 to entry: Expressed in W.
3.1.60

variable outlet
control of the heat pump has means to vary the water flow temperature with the outdoor air temperature
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3.2 Symbols, abbreviated terms and units

Table 1 — Symbols, abbreviated terms and units

Symbol and abbreviated terms Denomination Units
A Average Climate —
C Colder Climate —
Ce Degradation Coefficient for air-to- .

water or water/brine units

Degradation Coefficient for air-to-
Cd ) . . . —
air or water/brine-to-air units

Degradation Coefficient for air-to-
Cdc air or water/brine-to-air units in —
cooling mode

Degradation Coefficient for air-to-
Cdh air or water/brine-to-air units in —
heating mode

COPd Coefficient of I?erformance at the KW/KW
declared capacity

COPpL (LJOO:;ﬂment of Performance at Part KW/KW

COP(Tj) Coefficient .of Pgrformance at the KW/KW
corresponding Bin Temperature

. bin-specific Coefficient of
COPDin(T)) PerfoF;mance
COPcve Cycling interval efficiency for
y heating
CRu Capacity Ratio KW/KW
ER Energy Ratio
EERd Energy EfflClen.cy Ratio at the KW/KW
Declared Capacity
EERe, Egae(rj'gy Efficiency Ratio at Part KW/KW
A bin-specific  Ener Efficienc
EERbin(Tj) Raﬁop 9y y
EERGvG Cycling interval efficiency for
y cooling
EER(T]) Energy EfflClen.cy Ratio at the KW/KW
corresponding Bin Temperature
- bin-specific  Ener Efficienc
EERDbin(Tj) Ratiop 9y y
elbu Electric Back Up Heater capacity kW
h; Bin Hours h
Equivalent active mode hours for
Hce . h
cooling
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Symbol and abbreviated terms Denomination Units
Equivalent active mode hours for
Hre : h
heating
H Hours of use in the crankcase h/a
K heater mode
Horr Hours of use in the off mode h/a
Hours of use in the thermostat off
Hto h/a
mode
Hss Hours of use in the standby mode h/a
P Power consumption in the W
cK crankcase heater mode
Power consumption in the off
Porr mode w
Power consumption in the standby
Pss W
mode
= Power consumption in the W
o thermostat off mode
Pc Cooling load kW
) Cooling demand of the building for
Pe(T)) the corresponding temperature Tj kW
Peyce Decllared capacity gver the cycling KW
test interval for cooling
Peych Decllared capacity qver the cycling KW
test interval for heating
Pd Declared Capacity kW
Pdc Declared Capacity for Cooling kW
Pdh Declared Capacity for Heating kW
Pdesign Full Load W
Pdesignc Full Load Cooling kW
Pdesignh Full Load Heating kW
' Heating demand of the building for
Ph(T]) the corresponding temperature Tj kW
Qc Reference Annual Cooling KWhia
Demand
Qu Reference Annual Heating KWhia
Demand
Qee Annyal electricity consumption for KWhia
cooling
Que Anngal electricity consumption for KWhia
heating
SCoP Seasonal Coefficient of KWhHKWh
Performance
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Symbol and abbreviated terms Denomination Units
Seasonal Coefficient of
SCOPnet Performance in the active mode kWh/kWh

without backup heater

Seasonal Coefficient of

SCOPon Performance in active mode kWh/kWh

SEER Seasonal Energy Efficiency Ratio kWh/kWh

SEERonN .Seasonall Energy Efficiency Ratio KWh/KWh
in the active mode

Tbivalent Bivalent Temperature °C

Tdesign Referle.nce Design Temperature oc
Conditions

Tdesigne Referle.nce DeS|gr.1 Temperature oc
Conditions for cooling

. Reference Design Temperature o

Tdesignh Conditions for heating C

Tj Bin Temperature °C

TOL Operation Limit Temperature °C

w Warmer Climate —

4 Part load conditions in cooling mode

4.1 General
For the purpose of calculation of application SEER and reference SEER/SEERon as explained in Clause 6,

the part load ratios mentioned below shall be based on the part load ratio formulas (1St column of Tables 2
to 5) and not on the rounded figures as mentioned in the 2" column of these tables.

4.2 Air-to-air units

The part load conditions for determining the reference SEER (Formula (1)) and reference SEERon
(Formula (4)) are given in the following table:

Table 2 — Part load conditions for reference SEER and reference SEERon
calculation of air-to-air units

Part load ratio Part I.oad Outdoor air dry bulb Indoor air dry bulb
ratio temperature (wet bulb) temperatures
% °C °C
A (35-16)/(Tdesignc -16) 100 35 27(19)
B (30-16)/(Tdesignc -16) 74 30 27(19)
C (25-16)/(Tdesignc -16) 47 25 27(19)
D (20-16)/(Tdesignc -16) 21 20 27(19)
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4.3 Water-to-air units and brine-to-air units

The part load conditions for determining the reference SEER (Formula (1)) and reference SEERon

(Formula (4)) are given in the following table:

Table 3 — Part load conditions for reference SEER and reference SEERon

calculation of water-to-air and brine-to-air units

Outdoor heat exchanger Indoor heat exchanger
Ground
Cooling tower ® or a colli‘:;::n Dry cooler
Part load ratio Part load water loop PP application Air dry bulb
ratio e (water or
application brine) Inlet/outlet (wet bulb)
Inlet/outlet water water temperatures
Inlet/outlet
temperatures temperatures
water
temperatures
% °C °C °C °C
A (35-16)/(Tdesignc -16) 100 30/35 10/15 50 /45 27(19)
B (30-16)/(Tdesignc -16) 74 26 /2 10/° 45/% 27(19)
C (25-16)/(Tdesignc -16) 47 222 10/° 40/° 27(19)
D (20-16)/(Tdesignc -16) 21 18/° 10/° 35/°2 27(19)
& With the water flow rate as determined during the “A” test.
®  |f a cooling tower and a water-to-air unit are sold as a matched assembly, they shall be tested as an air-to-air unit.

4.4 Air-to-water units

For each application, units either allowing or not allowing a variation of the outlet water temperature with the
outdoor temperature are considered. The variable outlet temperature shall only be applied when the control
provides an outdoor air temperature dependant modification of the outlet temperature.

The part load conditions for determining the reference SEER (Formula (1)) and reference SEERon

(Formula (4)) are given in the following table.
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Table 4 — Part load conditions for reference SEER and reference SEERon
calculation of air-to-water units

Outdoor heat Indoor heat exchanger
exchanger
] Part load Fan coil application Cooling floor
Part load ratio ratio Air dry bulb Inlet/outlet water temperatures application
Inlet/outlet
temperature
Fixed outlet | Variable outlet water
temperatures
% °C °C °C °C
A (35-16)/(Tdesignc -16) 100 35 1217 12177 23/18
B (30-16)/(Tdesignc -16) 74 30 a7 /8,5 a/18
C (25-16)/(Tdesignc -16) 47 25 a7 /10 a/18
D (20-16)/(Tdesignc -16) 21 20 a7 11,5 /18
@ With the water flow rate as determined during “A” test for units with a fixed water flow rate or with a fixed delta T of 5 K for units with
a variable water flow rate.

For units that have to cycle on/off to reach the required part load ratio, the temperature of the inlet shall be
fixed according to Formula (15) in 8.4.1.

4.5 Water-to-water and brine-to-water units

For each application, units either allowing or not allowing a variation of the outlet water temperature with the
outdoor temperature are considered. The variable outlet temperature shall only be applied when the control
provides an outdoor air temperature dependant modification of the outlet temperature.

The part load conditions for determining the reference SEER (Formula (1)) and reference SEERon
(Formula (4)) are given in the following table.
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Table 5 — Part load conditions for reference SEER and reference SEERon
calculation for water-to-water units and brine-to-water units

Outdoor heat exchanger Indoor heat exchanger
Ground Fan coil
Part Coollng cm_JpIe_d Dry cooler application Cooling floor
a tower application licati Inlet/outlet water licati
Part load ratio | load application (water or appiication temperatures apprication
; . Inlet/outlet Inlet/outlet
ratio Inlet/outlet brine) water water
water Inlet/outlet temperatures | Fixed | Variable | ¢ heratures
temperatures water outlet outlet
temperatures
% °C °C °C °C °C °C
A (35-16)/ 100 30/35 10/15 50/45 1277 1277 23/18
(Tdesignc -16)
(30-16)/ a a a a a a
B (Tdesignc -16) 74 26/ 10/ 45/ 17 /8,5 /18
(25-16)/ a a a a a a
C (Tdesignc -16) 47 22/ 10/ 40/ 17 /10 /18
(20-16)/ a a a a a a
D (Tdesignc -16) 21 18/ 10/ 35/ 17 /11,5 /18
@ With the water flow rate as determined during “A” test for units with a fixed water flow rate or with a fixed delta T of 5 K for units with
a variable water flow rate.
If a cooling tower and water-to-water unit are sold as a matched assembly, they shall be tested as an air-to-water unit.

For units that have to cycle on/off to reach the required part load ratio, the inlet temperature of the indoor heat
exchanger should be fixed according to Formula (15) in 8.4.1.

5 Part load conditions in heating mode

5.1 General

For the purpose of calculation of application SCOP and reference SCOP/SCOPon/SCOPnet as explained in
Clause 7, the part load ratios mentioned below should be based on the part load ratio formulas (1% column of
Tables 6 to 35) and not on the rounded figures as mentioned in the 2" column of these tables.

For the purpose of reference SCOP and reference SCOPon/SCOPnet, there are three reference conditions:
average (A), warmer (W) and colder (C).

The relevant Tdesignh values are defined as follows:

— Tdesign “average” dry bulb temperature conditions at -10 °C (-11°C wet bulb) outdoor temperature and
20°C indoor temperature;

— Tdesign “colder” dry bulb temperature conditions at -22 °C (-23°C wet bulb) outdoor temperature and
20 °C indoor temperature;

— Tdesign “warmer”  dry bulb temperature conditions at +2 °C (1°C wet bulb) outdoor temperature and
20 °C indoor temperature,

and the relevant Tbivalent is defined as follows:

— for the average heating season, the dry bulb bivalent temperature is +2 °C or lower;
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— for the colder heating season, the dry bulb bivalent temperature is -7 °C or lower;
— for the warmer heating season, the dry bulb bivalent temperature is +7 °C or lower.

For Tbivalent and TOL higher or equal to -7 °C the wet bulb temperature equals the dry bulb temperature
minus 1 °C. For Thbivalent and TOL below -7 °C, the wet bulb temperature is not defined.

If the declared TOL is lower than the Tdesignh of the considered climate, then it may be assumed that TOL is
equal to Tdesignh.

5.2 Air-to-air units

The part load conditions for determining the reference SCOP (Formula (8)), reference SCOPon (Formula (11))
and reference SCOPnet (Formula (12)) are given in the following tables:

Table 6 — Part load conditions for reference SCOP, reference SCOPon and reference SCOPnet
calculation of air-to-air units for the reference heating season “A” = average

A Outdoor air dry bulb Indoor air dry bulb
(wet bulb)
Part load ratio Part load ratio temperatures temperature

% °C °C
A (-7-16)/(Tdesignh -16) 88 -7(-8) 20
B (+2-16)/(Tdesignh -16) 54 2(1) 20
C (+7-16)/(Tdesignh -16) 35 7(6) 20
D (+12-16)/(Tdesignh -16) 15 12(11) 20
E (TOL-16)/(Tdesignh -16) TOL 20
F (Tbivalent-16)/(Tdesignh -16) Tbivalent 20

Table 7 — Part load conditions for reference SCOP, reference SCOPon and reference SCOPnet
calculation of air-to-air units for the reference heating season “W” = warmer

w Outdoor air dry bulb .
Indoor air dry
i i (wet bulb) bulb temperature
Part load ratio Part load ratio temperatures P
% °C °C
A (not applicable)
B (+2-16)/(Tdesignh -16) 100 2(1) 20
Cc (+7-16)/(Tdesignh -16) 64 7(6) 20
D (+12-16)/(Tdesignh -16) 29 12(11) 20
E (TOL-16)/(Tdesignh -16) TOL 20
F (Tbivalent-16)/(Tdesignh -16) Tbivalent 20
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Table 8 — Part load conditions for reference SCOP, reference SCOPon and reference SCOPnet
calculation of air-to-air units for the reference heating season “C” = colder

c g:lt:(;x;f:ucfg Indoor air dry bulb
Part load ratio Part load ratio temperatures temperature

% °C °C

A (-7-16)/(Tdesignh -16) 61 -7(-8) 20

B (+2-16)/(Tdesignh -16) 37 2(1) 20

C (+7-16)/(Tdesignh -16) 24 7(6) 20

D (+12-16)/(Tdesignh -16) 11 12(11) 20

E (TOL-16)/(Tdesignh -16) TOL 20

F (Tbivalent-16)/(Tdesignh -16) Tbivalent 20

G*® (-15-16)/(Tdesignh -16) 82 -15 20

@ Condition G is performed in case TOL is below -20 C.

5.3 Water-to-air and brine-to-air units

The part load conditions for determining the reference SCOP (Formula (8)), reference SCOPon (Formula (11))
and reference SCOPnet (Formula (12)) are given in the following tables:

Table 9 — Part load conditions for reference SCOP, reference SCOPon and reference SCOPnet
calculation of water-to-air and brine-to-air units for the reference heating season “A” = average

A
Outdoor heat exchanger I::::arnge;t
Part load ratio Pa:tlic;ad Ground water Brine Indoor air

Inlet/outlet Inlet/outlet Inlet dry bulb

temperatures temperatures temperature
% °C °C °C
A (-7-16)/(Tdesignh -16) 88 10/° 0/° 20
B (+2-16)/(Tdesignh -16) 54 10/° 0/ 20
C (+7-16)/(Tdesignh -16) 35 10/° 0/° 20
D (+12-16)/(Tdesignh -16) 15 10/° 0/° 20
F (Tbivalent-16)/(Tdesignh -16) 10/°2 0/°2 20

@ The water flow rate is determined according to EN 14511 (all parts) at the standard rating conditions given in .
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Table 10 — Part load conditions for reference SCOP, reference SCOPon and reference SCOPnet

calculation of water-to-air and brine-to-air units for the reference heating seasons “W” = warmer

w
Outdoor heat exchanger Indoor heat exchanger
part load rafi Part load Ground water Brine Indoor air
art load ratio ratio Inlet/outlet Inlet/outlet
Indoor temperatures
temperatures temperatures drv bulb
dry (wet) bulb dry (wet) bulb y
% °C °C °C
A Not applicable
B (+2-16)/(Tdesignh -16) 100 10/°2 0/% 20
C (+7-16)/(Tdesignh -16) 64 10/°2 0/% 20
D (+12-16)/(Tdesignh -16) 29 10/° 0/2 20
F (Tbivalent-16)/(Tdesignh -16) 10/°2 0/% 20
@ The water flow rate is determined according to EN 14511 (all parts) at the standard rating conditions given in .

Table 11 — Part load conditions for reference SCOP, reference SCOPon and reference SCOPnet
calculation of water-to-air and brine-to-air units for the reference heating seasons “C” = colder

¢ Outdoor heat exchanger Indoor heat exchanger
Part load ratio PaI::i‘;ad Ground water Brine Indoor air
Inlet/outlet Inlet/outlet Indoor temperatures
dry (wet) bulb dry (wet) bulb dry bulb
% °C °C °C
A (-7-16)/(Tdesignh -16) 61 10/° 0/° 20
B (+2-16)/(Tdesignh -16) 37 10/° 0/°® 20
Cc (+7-16)/(Tdesignh -16) 24 10/°2 0/° 20
D (+12-16)/(Tdesignh -16) 11 10/°2 0/° 20
F (Tbivalent-16)/(Tdesignh -16) 10/°2 0/°2 20
@ The water flow rate is determined according to EN 14511 (all parts) at the standard rating conditions given in .

5.4 Air-to-water units

5.41 General

For each application, units either allowing or not allowing a variation of the outlet water temperature with the
outdoor temperature are considered. The variable outlet temperature shall only be applied when the control
provides an outdoor air temperature dependant modification of the outlet temperature.

The part load conditions for determining the reference SCOP (Formula (8)), reference SCOPon (Formula (11))
and reference SCOPnet (Formula (12)) are given in the following tables:
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