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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee

has been

established has the right to be represented on that committee. International organizations,

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely

with the ]

nternational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draw
patent(s).
rights in
patent(s)
this may
WWW.iso

.pbrg/patents. [SO shall not be held responsible for identifying any or allysuch patent rightq.

les of the

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had notTreceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad¢ name used in this document is information given for the convenience of users and| does not

constitut¢ an endorsement.

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

Organization (WTO) principles in the Technical Barriers to Trdde)(TBT) see www.iso.org/iso/foreword.html.

This doc

Subcomniittee SC 6, Testing and rating of air-conditioners:and heat pumps.

This seco
revised.

The main
— theti

— term;

— test cpnditions have been defined and added for space cooling and/or space heating;
— the irfstallation of testitem (object) of several parts has been clarified;
— the tgst report ififormation has been updated;

— the nfaximutrand minimum operation annex has been deleted.

Alistofa

hment was prepared by Technical Committee\1SO/TC 86, Refrigeration and air-cogditioning,

hd edition cancels and replaces the firstedition (ISO 19967-2:2019), which has been t¢chnically

changes are as follows:
[le has been changed;

and definitions have been-added and clarified;

1 parts in the ISO 19967 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete

listing of these bodies can be found at www.iso.org/members.html.
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ional Standard ISO 19967-2:2024(en)

Air to

water heat pumps — Testing and rating for

performance —

Part 2

Space heating and/or space cooling

1 Scop

This docujment specifies test conditions and test procedures for determining the performance charg

of air to w
or withoy
water hed

In the cas

refrigerajt or water connections, this document applies only to those desighed and supplied as 3|

package.
or heating

This docu

NOTE
are not trg
generation

2 Normative references

There ard

3 Tern
For the pt
[SO and I}

— ISO Online browsing platform: available at https://www.iso.org/obp

— IECE
3.1

e

rater heat pumps for space heating and/or space cooling with electrically driven compreg
t supplementary heater. The purpose of this document is to rate the performance of
t pumps for space heating and/or space cooling.

e of air to water heat pumps for space heating and/or space cooling-consisting of several

[his document does not apply to large chiller or large liquid c¢hilling package for space co

2
.
ment does not apply to air to water heat pumps not intended for human comfort.

Testing procedures for simultaneous operation for hot Water supply and space heating and/or sp

ated in this document. Simultaneous means that hotwater supply and space heating and/or sp{
occur at the same time and can interact.

no normative references in thisiddocument.

ns and definitions
[rposes of this docunient, the following terms and definitions apply.

.C maintain termiinology databases for use in standardization at the following addresses

ectropédia: available at https://www.electropedia.org/

air to wa

cteristics
sors with
the air to

arts with
complete
ling and/

hce cooling
lce cooling

terheat pumps

heat pump which consists of one or more factory-made assemblies which normally include at least space
side refrigerant to water heat exchanger(s) (load side), electrically driven compressor(s), and outdoor-side
air-to-refrigerant heat exchanger(s) (source side), including means to provide space heating and/or space
cooling functions

Notel1toe

ntry: It can include a supplementary heater for space heating.

© IS0 2024 - All rights reserved
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3.2
heating c
Py

ISO 19967-2:2024(en)

apacity

heat given off by the unit to the heat transfer medium per unit of time

Note1toe

3.3

ntry: Heating capacity is expressed in watts.

cooling capacity

Pc

heat removed by the unit from the heat transfer medium per unit of time

Note1toe

ntry: Cooling capacity is expressed in watts.

3.4
effective
average e

— powe

— powe

— propg¢rtional power input of the conveying devices (e.g. fans, pumps) férjensuring the transp

heat 1
Note 1 to 4

3.5

outdoor heat exchanger

Heat exch

3.6
internal
Ap;
negative
section of
of the uni

3.7
energy e
EER
ratio of th

Note 1 to d

3.8

coefficient of performance

cop
ratio of h¢

power input
ectrical power input of the unit within the defined interval of time obtained from:

r input for operation of the compressor and any power input for defrosting;

r input for all control and safety devices of the unit;

ransfer media inside the unit

ntry: Effective power input is expressed in watts.

anger which is designed to remove/add heat from/to the outdoor ambient environment

static pressure difference
bressure difference measured between-the air (or water) outlet section and air (or w

the unit, which corresponds to the fotal pressure drop of all components on the air (or w
[

ficiency ratio
e cooling capacity te'the effective power input in the unit at any given set of rating condi

ntry: Expressed-ifiunits of watt per watt.

atihg'capacity to the effective power input of the equipment at any given set of rating co

ort of the

ter) inlet
ater) side

fions

hditions

Note 1 to entry: Expressed in units of watt per watt.

© IS0 2024 - All rights reserved
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4 Symbols and abbreviated terms

Symbol Definition Units
Cp Specific heat capacity at constant pressure ]/kg-K
Cyo Scaling factor equal to 0,49 —
Eg Energy efficiency index equal to 0,23 —
Ig Motor efficiency —
Py Heating capacity w
o Cooling capacity w
Phyd Hydraulic power of the pump w
q Volume flow rate m3/s
T Time S
p Density of the hot water depending on the temperature at the flow meter kg/m3
Ah Specific enthalpy change I/kg
Ap, External static pressure difference Pa
Ap; Internal static pressure difference Pa
At Difference between inlet and outlet temperatures K
n 0,3 by convention —

5 Installation requirements

5.1 Tes

The test
stability ¢

t apparatus and uncertainties of measurement

Water syj§
that the

easured results are not significantlyinfluenced.

hpparatus shall be designed in such a way that all requirements for adjustment of s
riteria and uncertainties of measurement a¢eording to this document are fulfilled.

tems or other heat transfer liquid systems shall be sufficiently free of entrained gas as

The respgnse time of the temperature sénsor and the sampling interval shall be chosen to ma

uncertai

Ducted air systems shall be sufficiently airtight to ensure that the measured results are not sig

influence

Temperat

ies in Table 1.

1 by exchange of air with-the surroundings.

For free ajir intake dry/bulb temperature measurements, it is required either:

— to hay
to 20

— to us¢

the nutnber of sensors equally distributed on the free air surface; or

ure and pressure.nieasuring points shall be arranged in order to obtain mean significant

e at least onhe sensor per square meter, with not less than four measuring points and by 1

et values,

to ensure

ntain the

nificantly

values.

estricting

face area

b &sampling device. It shall be completed by four sensors for checking uniformity if the su

isgr

ater tram =

Air dry bulb temperature sensors shall be placed at a distance between 0,15 m and 0,3 m from the free air
surface, defined as the minimal enveloping surface containing the coil(s).

For units consisting of a heat pump and a storage tank as a factory-made unit, water inlet and outlet
temperature measurements shall be taken at the inlet and outlet of this unit.

For water, the density and specific heat in Formulae (1) and (10) shall be determined in the temperature

condition

s measured near the volume flow measuring device.

For inverter type control units, the setting of the frequency shall be done for each rating condition. The
manufacturer shall provide in the documentation information instructions on how to obtain the necessary

© IS0 2024 - All rights reserved
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data to set the required frequencies. If skilled personnel with knowledge of control software is required for
the start of the system, the manufacturer or the nominated agent should be in attendance when the system
is being installed and prepared for tests.

The uncertainties of measurement shall not exceed the values specified in Table 1. Additionally, the heating
and/or cooling capacities measured on the liquid side shall be determined within a maximum uncertainty
of 5 % independently of the individual uncertainties of measurements including the uncertainties on the
properties of the fluid.

Table 1 — Uncertainties of measurement

Measured quantity Unit Uncertainty
Liquid
Temperature °C 0,15K
Temperature difference K 0,15K
Volume flow m3/s 1%
Static pressure difference kPa 15k;)a(£52%0k1;[;§)
Concentration % 2%
Air
Dry bulb temperature °C 0,2K
Wet bulb temperature °C 0,4K
Volume flow m3/s 5%
Static pressure difference Pa i E/j((jg j 188 g:))
Electrical quantities
Electric power W 1%
Electrical energy kWh 1%
Voltage \Y 0,5%
Current A 0,5%

5.2 Tegtroom for the airside and-remote condenser

The size ¢f 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. Thelair flow through the room shall not be capable of initiating any sh¢rt circuit
between fhe two orifices,-and therefore the velocity of air flow at these two locations shall npt exceed
1,5 m/s when the test object is switched off.

Unless otherwise stated by the manufacturer, the air inlet and air outlet orifices shall not be less/than 1 m
from the $urfacesiefthe test room.

Any directt heatradiation (e.g. solar radiation) onto space heating and/or space cooling units in the[test room
onto the heabpump or onto the temperature measuring points shall be avoided.

5.3 Installation and connection of the heat pump

The heat pump shall be installed and connected for the test as recommended by the manufacturer in the
installation and operation manual. If a supplementary heater is provided in option or not, it shall be switched
off or disconnected to be excluded from the testing. Temperature and pressure measuring points shall be
arranged in order to obtain representative mean values.

© IS0 2024 - All rights reserved
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5.4 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 shall be 5 m except if the constraints of the test installation make 5 m not possible, in which
case a greater length may be used, with a maximum of 7,5 m;

b) the lines shall be installed so that the difference in elevation does not exceed 2,5 m;

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

d) unles
outdg

6 Setting and test conditions

6.1 General

Set points

shall be s

If several

bt to the values as stated in the installation and operating instructions.

6.2 Setfings for non-ducted units

For non-¢

installati

Without i

dns and operating instructions.

6.3 Setfing the external static pressure/difference for ducted units

The volur

If the air
condition

The air fl

K, it shall be considered as-given for standard air conditions.

for internal control equipment of the unit, i.e. thermostats, pressure switches or mixi

5_constrained by the design, at least nalf of the interconnecting lines shall be expoded to the
or conditions with the rest of the lines exposed to the indoor conditions.

hg valves,

set points or a range are stated, the manufacturer shall indi¢ate the one to be used for thie tests.

lucted units, the adjustable settings, i.e. louversZand fan speed, shall be set according to the

hformation from the manufacturer, louvers.and fan speed shall be set for maximum air flow rate.

he flow and the pressure differén¢e shall be related to standard air and with dry heat gxchanger.
flow rate is given by the manufacturer with no atmospheric pressure, temperature and|humidity

w rate as stated in the installation and operating instructions shall be converted into stdgndard air
conditionk. The air flow ratessetting shall be made when the fan only is operating.

The rated air flow rate as'stated in the installation and operating instructions shall be set and the resulting
external qtatic pressute-(ESP) measured.

If the ESH is lowersthan 30 Pa, the air flow rate is decreased to reach this minimum value. The
used for setting;the ESP shall be maintained in the same position during all the tests.

ipparatus

If the instalation and operating instructions state that the maximum allowable duct length is for] inlet and
outlet together less than 2 m, then the unit shall be tested with the ductlength and the ESP is considered to be 0.

6.4 Setting of units with integral pumps

For units with integral water pumps, the external static pressure shall be set at the same time as the
temperature difference.

Deviations from set values shall not exceed values indicated in Table 2. Variations from specified conditions
shall not exceed values indicated in Table 3.

© IS0 2024 - All rights reserved
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Table 2 — Permissible deviations from set values for steady-state operation

Measured quantity

Permissible deviation of the arith-
metic mean values from

Permissible deviations of individu-

al measured values from s

et values

set values

Liquid
— inlet temperature +0,2 K +0,5K
— outlet temperature +0,3 K +0,6 K
— volume (mass) flow? 1% £2,5%
— static pressure difference — +10 %
Air
— inlet temperature (dry bulb)? +0,3K
— inlet femperature (wet bulb)?2 +0,4 K +
— (dry bulb - wet bulb) +0,3K —
temperatllre differenceP
— volume flow 5% +10 %
— statid pressure difference — +10 %
Refrigerant
— liquid temperature +1K
— saturpted liquid/bubble point +0,5K +

tempgrature
Voltage +4 % *4 %

a

single duct

and

This requit

b

For ur]its with outdoor heat exchanger surfaces greater than 5 nfé)the permissible deviation is double. W1
units, the arithmetic mean value of the difference betweemrthe dry bulb temperature of the indoor co
ir introduced from the outdoor compartment should have'a maximum permissible deviation of 0,3 K.

ement also applies to the wet bulb temperature difference.

of the

This v

between 0,/ Kand 1,3 K.

riation applies to the set temperature difference. If équal to 1 K, the temperature difference is thus alloy

hen testing
mpartment

ed to vary

Table 3 — Permissible deviations from set values for transient operation

Readings

Permissible deviation of the arith-
metic mean values from

Permissible deviations of i
measured values from se|

hdividual
t values

set values
Interval H Interval D Interval H Intefval D
Air (entering outdoor-side)
— dry-bulb temperature-2 +0,6 K +1,5K +1,0 K +5/0 K
— wet-Hulb temperatiire? +0,4 K +1,0K +1,0 K 1+
— tempprature difference (dry +0,6 K — — —
bulb-wet bulb)¢
Liquid
— inlet femperature +0,2K¢ — +0,5 K¢ b
— outlet temperature +0,5K — — —

a

b

C

d

For units with outdoor heat exchanger surfaces greater than 5 m2, the allowed deviation is doubled.

The variation shall not exceed -5,0 K and +2,0 K of the arithmetic mean value measured during the previous interval H.

Only applies to units tested with a fixed temperature difference between water inlet and outlet temperatures.

This variation applies to the set temperature difference. If equal to 1 K, The temperature difference is thus allowed to vary
between 0,4 Kand 1,6 K.

© IS0 2024 - All rights reserved
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6.5 Test conditions

The space heating and/or space cooling tests shall be carried out under the environmental conditions
specified in Table 4 depending on the location of the unit. For all units, electrical power voltage and frequency
shall be given by the manufacturer.

For the rating heating tests, the appropriate test conditions shall be applied in accordance with Tables 5, 6 and 7.

For the rating cooling tests, the appropriate test conditions shall be applied in accordance with Tables 8 and 9.

Table 4 — Environmental conditions

Type Measured quantities | Environmental temperature
Air to watler units installed indoors Dry bulb temperature 15°Cto 30°C
Air to watler units installed outdoors Dry bulb temperature Air inlet temperatures
(Heating ¢onditions) Wet bulb temperature (see Tables 5, 6 and'7)
Air to watler units installed outdoors Dry bulb temperature Air inlet temperatures
(Cooling cpnditions) Wet bulb temperature (see Tablesy8.and 9)

Table 5 — Test conditions for air to water units: heating mode (35 °C application P)

Outdoor heat exchanger Indoor heat exchangé¢r
Low temperature applicgtions
Inlet dry bulb Inlet wet bulb_< [Inlet temperature Outlet
temperature temperature °C tempejature
°C °C °C
Standard 7 6 30 35
rafing conditions
Application 2 1 a 35
Rafing conditions 7 -8 a 35
-15 — a 35
12 11 a 35

a2  The test is performed at the fixed flow rafe or the At obtained during the test at the corresponding standard rating
conditions|for units with variable flow rate. If the resulting flow rate is below the minimum flow rate, then this mininjum is used
with the ofitlet temperatures. If the resulting\flow rate is above the maximum flow, then this maximum is used with the outlet
temperatufe.

b Temperature 35 °C application_means the indoor heat exchanger water outlet temperature of 35 °C meets |the design
temperatufe

© IS0 2024 - All rights reserved
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Table 6 — Test conditions for air to water units: heating mode (45 °C application b)

Outdoor heat exchanger

Indoor heat exchanger
Medium temperature applications

Inlet dry bulb Inlet wet bulb Inlet Outlet
temperature temperature temperature temperature
°C °C °C °C
Standard 7 6 40 45
rating conditions
Application 2 1 a 45
Rating conditions —7 -8 a 45
15 = 5
12 11 a L5

a  The te
conditions
with the o
temperatu

b Tempe
temperatu

€.

€.

st is performed at the fixed flow rate or the At obtained during the test at the corresponding standard rating
for units with variable flow rate. If the resulting flow rate is below the minimum flow rate, then'this'mininjum is used
tlet temperatures. If the resulting flow rate is above the maximum flow, then this maximuwm is‘ised witlp the outlet

rature 45 °C application means the indoor heat exchanger water outlet temperatute)of 45 °C meets |the design

Table 7 — Test conditions for air to water units: heating mode (55 °C application P)

Outdoor heat exchanger

Indoor heat exchanger
High temperature applifations

Inlet dry bulb Inlet wet'bulb Inlet Oytlet
temperature temperature temperature temperature
°C °C °C C
Standard 7 6 47 05
rating conditions
Application 2 1 a b5
Rating conditions 7 8 a -
=15 — a b5
12 11 a b5

a  The te

conditions
with the o
temperatu

b Tempe

temperatu

€.

e.

st is performed at the fixed flowi\\rate or the At obtained during the test at the corresponding standard rating
for units with variable flow ratexfthe resulting flow rate is below the minimum flow rate, then this mininjum is used
tlet temperatures. If the resulting flow rate is above the maximum flow, then this maximum is used witlp the outlet

rature 55 °C applicatieh means the indoor heat exchanger water outlet temperature of 55 °C meets |the design

© IS0 2024 - All rights reserved
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Table 8 — Test conditions for air to water units: cooling mode (7 °C application P)

Outdoor heat exchanger Indoor heat exchanger
Low temperature applications
Inlet dry bulb Inlet wet bulb Inlet tempera- Outlet
temperature temperature ture temperature
°C °C °C °C
Standard
rating conditions 35 i 12 7
Application 27 - a 7
Rating conditions 46 _ a 7
2 The te d h ed—fo+ or—the—-At—obtained—d e 8 pond rdard rating

conditionsffor units with v
with the o
temperature.

b Temperature 7 °C application means the indoor heat exchanger water outlet temperature of,7' 9G meets

temperature.

ariable flow rate. If the resulting flow rate is below the minimum flow rate, then this mininjum is used
tlet temperatures. If the resulting flow rate is above the maximum flow, then this maximum is used with the outlet

the design

Table 9 — Test conditions for air to water units: cooling mode (18 *C-application P)

Outdoor heat exchanger Indoor heat exchanger
Low temperature appli¢ations
Inlet dry bulb Inlet wet bulb Inlet tempera- Oytlet
temperature temperature ture tempe¢rature
°C °C °C C
Standard 35 X 23 E
rating conditions
Application 27 - a | 8
Rating conditions

with the o
temperatufe.

temperature.

a2 The tgst is performed at the fixed flow rate or the At\obtained during the test at the corresponding standard rating
conditionsffor units with variable flow rate. If the resultingflow rate is below the minimum flow rate, then this mininjum is used
tlet temperatures. If the resulting flow rate is\above the maximum flow, then this maximum is used witlp the outlet

b Temperature 18 °C application means the indoor heat exchanger water outlet temperature of 18 °C meets

the design

7 Spage heating test

7.1 Heating capacity test

The heatipg capacity 6f-heat pumps shall be determined in accordance with the direct method at|the water
heat exchanger at-test conditions of Tables 5, 6 and 7, by determination of the volume flow of the heat

transfer edium,'arid the inlet and outlet temperatures, taking into consideration the specific hea

capacity

and densily of the heat transfer medium. The measured heating capacity shall be corrected for the jheat from

the indoor liquid pump as sp
7.5.1. The'heatingeapacityfo

For steady state operation, the heating capacity shall be determined using Formula (1):

Dy =gx pxcy XAt

© IS0 2024 - All rights reserved
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where

p

At

NOTE 1

ISO 19967-2:2024(en)

is the heating capacity in W;
is the volume flow rate, expressed in m3/s;

is the density, measured at the flow meter location, expressed in kg/m3;

is the specific heat, measured at the flow meter location, at constant pressure, expressed in J/(kg-K);

is the difference between inlet and outlet temperatures, expressed in K;

The mass flow rate can be determined directly instead of the term (g x p).

NOTE 2

The enthalpy change 4h can be directly measured instead of the item (c,, x At).

7.2 Heating capacity correction

721 G

The capac
not as foll

722 C

7.2.2.1
If the liqu

— subtn

7.2.2.2

eneral

ity shall include the correction due to the heat output of indoor punips, integrated into
oWS.

hpacity correction due to indoor liquid pump

Units with integrated liquid pump
d pump is an integrated part of the unit, the capacity correction as defined in 7.2.3 or 7.2.|

Acted from the measured heating capacity.

Units with non-integrated liquid pump

If the liqu£d pump is not an integral part of thésunit, the capacity correction as defined in 7.2.5 sha

— adde

723 C

If the unit

(gxA,

where

to the measured heating capacity.

hpacity correction for integrated glandless circulators

e

n

he unit or

L shall be:

I be:

is equipped with arglandless circulator, the capacity correction is calculated using Formjula (2):

(2)

is-the global efficiency of the pump calculated according to Annex B;

Ap

e

q

is the measured available external static pressure difference, in Pa;

is the measured liquid flow rate, in m3/s.

7.2.4 Capacity correction for integrated dry motor pumps

[f the unit is equipped with a dry-motor pump, the capacity correction shall be calculated using Formula (3):

(@xon.)¥|
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where
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is the global efficiency of the pump calculated according to Annex B;
is the measured available external static pressure difference, in Pa;
is the measured liquid flow rate, in m3/s;

is the motor efficiency as specified in IEC 60034-30-1.

7.2.5 Capacity correction for non-integrated liquid pumps

200 AT

Ifth ol 1: . i A D oo s A | H A | |
e me OoUITu u_y\.u aulitc lJUVVCl dllUlI \.uus LU AIITICA D IS =JUU VY, LIIUT ll\.iulu lJLlllll.l IS5 LUIISIUTTITU do d]

circulatoy. The capacity correction is calculated using Formula (4):

[ax (-
where

n
Ap;

1

q

If the megsured hydraulic power according to Annex B is >300.W, the liquid pump is considered
motor pump. The capacity correction is calculated using Formula (5):

[ax (-

where

7.3 Effective power-input

731 G
The effec

Ap; )]X[(l;—n)}

is the global efficiency of the pump calculated according to AnnexB;
is the measured internal static pressure difference, in Pa;

is the measured liquid flow rate, in m3/s.

is the global efficiency of the pump calculated according to Annex B;
is the measured internal static pressure difference, in Pa;
is the measured liquid.flow rate, in m3/s;

is equal to 0,88 (dverage motor nominal efficiency for IE3 efficiency in IEC 60034-30-1)

eneral

ive,power input shall include the correction due to power input of indoor pump and out

3 H Lo 1 14 £o11
lntegrate U Ul TIULU LU LUIICT UITIU dS TUIIUVV S.

7.3.2 Power input correction of fans for units without duct connection

glandless

(4)

as a dry-

(5)

door fans

In the case of units which are not designed for duct connection, i.e. which do not permit any external pressure
differences, and which are equipped with an integral fan, the power absorbed by the fan shall be included in
the effective power absorbed by the unit.

© IS0 2024 - All rights reserved
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7.3.3 Power input correction of fans for units with duct connection

7.3.3.1 Power input correction for integrated fans

If a fan is an integral part of the unit, only a fraction of the power input of the fan motor shall be included in
the effective power absorbed by the unit. The fraction that is to be excluded from the total power absorbed
by the unit shall be calculated using Formula (6):
qxAp
n

where

n is 0,3 by convention;

Ap is the measured available external static pressure difference, in Pa;

e

q is the nominal air flow rate, in m3/s.

7.3.3.2 [Power input correction for non-integrated fans

If no fan |s provided with the unit, the proportional power input which.is-to be included in thq effective
power abgorbed by the unit shall be calculated using the Formula (7):

[qx(14pi)]
_1) (7)
I
where
n is 0,3 by convention;
Ap; | is the measured available internal static pressure difference, in Pa;

q is the nominal air flow rate, in m3/s:
7.3.4 Ppwer input correction of liquid pumps

7.3.4.1 [Power input correctionfor integrated liquid pumps

When theliquid pump is inteégrated into the unit, it shall be connected for operation. When the liquid pump
is delivergd by the manufacturer apart from the unit, it shall be connected for operation accordjng to the
manufactprer’s instructions and be then considered as an integral part of the unit.

For an intpgrated.liguid pump, only a fraction of the input to the pump motor shall be included in th¢ effective
power abgorbed by the unit. The fraction which is to be excluded from the total power absorbed hy the unit
shall be cjlcdlated using Formula (8):

(qxApg) ®)
n

where

n is the efficiency of the pump calculated according to Annex B;

Ap is the measured available external static pressure difference, in Pa;

e

q is the measured liquid flow rate, in m3/s.

© IS0 2024 - All rights reserved
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In case the liquid pump is not able to provide any external static pressure difference, then this correction
does not apply but the correction shall be made according to 7.3.4.2.

7.3.4.2 Power input correction for non-integrated liquid pumps

If no liquid pump is provided with the unit, the proportional power input which is to be included in the
effective power absorbed by the unit shall be calculated using Formula (9):

X (—Ap;
n
where
n is the efficiency of the pump calculated according to Annex B;
Ap; | is the measured available internal static pressure difference, in Pa;

q is the measured liquid flow rate, in m3/s.

7.4 Tedt procedure

The test procedure consists of three periods: a preconditioning period,@n-equilibrium period and a data
collection| period. The duration of the data collection period differs depénding on whether the hept pump's
operation| is steady-state or transient. The heating capacity test proeedure shall be carried out as described
in Annex A.

7.5 Heating capacity calculation

7.5.1 Steady state capacity test

An average heating capacity shall be determined from the set of heating capacities recorded ovef the data
collection| period or on the basis of average values of temperature and volume flow recorded ovef the data
collection| period.

7.5.2 Transient capacity test

For equipment where one or more.complete cycles occur during the data collection period, the|following
shall applly. The average heating capacity shall be determined using the integrated capacity and the elapsed
time corresponding to the total’ number of complete cycles that occurred over the data collectiIn period.
For equipment where no eoniplete cycle occurs during the data collection period, the following shall apply.
The avergge heating capacity shall be determined by using the integrated capacity and the elapsed time
corresponding to the total data collection period.

7.6 Effective power input calculation

7.6.1 S ,pndy state test

An average electric power input shall be determined from the integrated electrical power over the same
data collection period than the one used for the heating capacity calculation.

7.6.2 Transient with defrost cycle

An average electric power input shall be determined on the basis of the integrated electrical power and the
time corresponding to the total number of complete cycles during the same data collection period as the one
used for the heat capacity calculation.

© IS0 2024 - All rights reserved
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ransient without defrost cycle

An average electric power input shall be determined on the basis of the integrated electrical power and the
time corresponding to the same data collection period as the one used for the heat capacity calculation.

8 Space cooling test

8.1 Cooling capacity test

The cooling capacity of heat pumps shall be determined in accordance with the direct method at the water
heat exchanger at test conditions of Table 8 and 9 by determination of the volume flow of the heat transfer

medium,
density of

For stead

p

At
NOTE 1

NOTE 2

8.2 Cogling capacity correction

8.2.1 General

The capac
not as foll

822 C

8.2.2.1

If the liqu

=gxpxcyxAt

1 21 L} 1 i 1 o1 4 i i 4 1 L} 4 =1 P i | Lokl 1 "
A 11U LIIC IIIICU dIIU OUtIcSt LClllpCl dlUurcy,, Ldl\lllg ITILOU CUIISIUCT AdLUIUIT UIIC prLlllL I1€dl Ld[,
the heat transfer medium.

 state operation, the cooling capacity shall be determined using Formula (10):

is the cooling capacity in W;
is the volume flow rate, expressed in m3/s;
is the density, measured at the flow meter location, expressed in kg/m3;
is the specific heat, measured at the flow meter location, at constant pressure, expressed i
is the difference between inlet and outlet temiperatures, expressed in K.
The mass flow rate can be determined directly instead of the term (g x p).

The enthalpy change Ah can be directlyumeasured instead of the item (c,, x At).

ity shall include the correction due to the heat output of indoor pumps, integrated into t
OWS.

hpacity correction due to indoor liquid pump

Units with integrated liquid pump

dpump is an integrated part of the unit, the capacity correction as defined in 8.2.3 or 8.2,

acity and

(10)

1]/ (kgK);

he unit or

1 shall be:

— added to the measured cooling capacity.

8.2.2.2

Units with non-integrated liquid pump

If the liquid pump is not an integral part of the unit, the capacity correction as defined in 8.2.5 shall be:

— subtr

acted from the measured cooling capacity.
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8.2.3 Capacity correction for integrated glandless circulators

If the unit is equipped with a glandless circulator, the capacity correction is calculated using Formula (11):

o 01 "
n
where

n is the global efficiency of the pump calculated according to Annex B;

Ap, isthe measured available external static pressure difference, in Pa;

q is the measured liquid flow rate, in m3/s.

8.2.4 Chpacity correction for integrated dry motor pumps

If the unit|is equipped with a dry-motor pump, the capacity correction shall be calculated using Formula (12):

I —
(quoe)x[M} (12)
n
where
n is the global efficiency of the pump calculated accordingjto’Annex B;

Ap, | is the measured available external static pressure difference, in Pa;
q is the measured liquid flow rate, in m3/s;

I is the motor efficiency as specified in IEC-60034-30-1.

8.2.5 Chapacity correction for non-integrated-liquid pumps

If the medsured hydraulic power accordingto'’Annex B is <300 W, the liquid pump is considered as alglandless
circulatot]. The capacity correction is calculated using Formula (13):

1-n)
[gx(Api )]X[( } (13)
n
where
n is the global’efficiency of the pump calculated according to Annex B;
Ap; | is theineasured internal static pressure difference, in Pa;

q is the measured liquid flow rate, in m3/s.

If the measured hydraulic power according to Annex B is >300 W, the liquid pump is considered as a dry-
motor pump. The capacity correction is calculated using Formula (14):

[ax(~Ap; )]X{(IEH—_”)} (14)
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where

ISO 19967-2:2024(en)

is the global efficiency of the pump calculated according to Annex B;
is the measured internal static pressure difference, in Pa;

is the measured liquid flow rate, in m3/s;

is equal to 0,88 (average motor nominal efficiency for IE3 efficiency in IEC 60034-30-1).

8.3 Effective power input

8.3.1 General
The effective power input shall include the correction due to the power input of the indoor pump anid outdoor
fans, integrated or not to the unit as follows.
8.3.2 Ppwer input correction of liquid pumps
8.3.2.1 [Power input correction for integrated liquid pumps
When thelliquid pump is integrated into the unit, it shall be connected for‘operation. When the liquid pump
is delivergd by the manufacturer apart from the unit, it shall be confiected for operation accordjng to the
manufactprer’s instructions and be then considered as an integral papt of the unit.
For an intpgrated liquid pump, only a fraction of the input to the pump motor shall be included in th¢ effective
power abgorbed by the unit. The fraction which is to be excluded from the total power absorbed Hy the unit
shall be cflculated using Formula (15):
X
(axAp.) (15)
n

where

n  ip the efficiency of the pump calculated according to Annex B;

Ap, ip the measured available éxternal static pressure difference, in Pa;

q i the measured liquid flow rate, in m3/s.
In case the liquid pump is“not able to provide any external static pressure difference, then this qorrection
does not 4pply but the eorrection shall be made according to 8.3.2.2.
8.3.2.2 [Power input correction for non-integrated liquid pumps
If no liqujd_pump is provided with the unit, the proportional power input which is to be included in the
effective power absorbed by the unit shall be calculated using Formula (16):

X(—Ap;
[9%(=Ap;)] (16)
n

where

n is the efficiency of the pump calculated according to Annex B;

Ap; isthe measured available internal static pressure difference, in Pa;

q is the measured liquid flow rate, in m3/s.
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8.4 Test procedure

8.4.1 Steady-state conditions

ISO 19967-2:2024(en)

This condition is considered obtained and maintained when all the measured quantities remain constant
without having to alter the set values, for a minimum duration of 1 h, with respect to the tolerances given
in Table 2. Periodic fluctuations of measured quantities caused by the operation of regulation and control
devices are permissible, on condition the mean value of such fluctuations does not exceed the permissible

deviations listed in Table 2.

8.4.2 Measurement of cooling capacity

The measjurement period starts after the steady-state conditions have been achieved according to

For the ofitput measurement it is necessary to record all the meaningful data continuously:-In t

recording instruments which operate on a cyclic basis, the sequence shall be adjusted such.that aj
recording is effected to measured at least once every 30 s. The output shall be measuréd‘in the stq

condition} The duration of measurement shall not be less than 35 min.

8.5 Cooling capacity calculation

An average cooling capacity shall be determined from the set of cooling‘capacities recorded ove
collection| period or on the basis of average values of temperature and velume flow recorded ove

collection| period.

8.6 Effective power input calculation

An average electric power input shall be determined from-the integrated electrical power over

data collection period than the one used for the cooling.gapacity calculation.

9 Test|results and test report

9.1 Datato be recorded

The data o be recorded for the heatingand cooling capacity tests is indicated in Table 10. This table

8.4.1.

he case of
complete
ady-state

- the data
' the data

the same

identifies

the generhl information required butiis not intended to limit the data to be obtained. These data shall be the
mean valiies taken over the data collection period, with the exception of time measurement.

Table 10 — Data to be recorded

Water enthalpy Water ent}alpy
Measured quantity of result Unit method metho
Non ducted Ducte

Ambient fonditions
Air tempeyature, dry bulb °C X X
Atmospheric pressure kPa X X
Electrical quantities
Voltage \ X X
Total current A X X
Total power input, Py w X X
Effective power input, Py w X X
Thermodynamic quantities
a) Water
inlet temperature °C X X

© IS0 2024 - All rights reserved
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Table 10 (continued)
Water enthalpy Water enthalpy
Measured quantity of result Unit method method
Non ducted Ducted

outlet temperature °C X
volume flow m3/s X X
pressure difference kPa X X
b) Air source heat exchanger
Air
inlet temperature, dry bulb °C X X
inlet temperature, wet bulb °C
For duct cpnnection
external/{nternal static pressure difference Pa X
volume flgw rate, q m3/s X
c¢) Comgpressor
rotational speed of open type min-1 X X
power input of motor W X X
d) Defrgst
defrost pdriod s X X
Operating cycle with defrost min X X
Data coll¢ction period min X X
Heating (Japacities \W% X X
Cooling Capacities w X X
9.2 Teqtreport
The test report shall at least contain:
a) date;
b) testinstitute;
c) testlpcation;
d) testmethod (e.g. international standard used, test procedure and so on);
e) testsupervisor;
f) testcpnditions;
g) testing data.(e.g. data recorded, heating capacity, cooling capacity, effective power of given test

Cond1tions, COP, EER, any unusual features observed and so on);
h) testinformation:

1) type;

2) serial number;

3) name of the manufacturer and so on;
i) type of refrigerant;
j)  mass of refrigerant;
k) properties of fluids.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Heating capacity test procedures

A.1 General

Al11 P

The test
tolerance
period. If

for at leadt 10 min after defrost termination prior to beginning the equilibrium period.

A1.2 E

A comple

operate while meeting the test tolerances in Table 2.

Al13 D

The data

for the tef

An integr
energy su

the meter]

Feconditioning period

Foom reconditioning apparatus and the heat pump under test shall be operated.unt

h defrost cycle does end a preconditioning period, the heat pump shall operaté ih'the hea

quilibrium period

e equilibrium period is 1 h in duration. Except as specified in transient test, the heat p

pta collection period

collection period immediately follows the equilibrivtwperiod. Data shall be collected as
t method(s).

hting electrical power (Wh) meter or measuring system shall be used for measuring the
pplied to the equipment. During defrost cyclesiand for the first 10 min following a defrost ter
or measuring system shall have the sampling rate for data collection of at least every 10 s

I the test

5 specified in Table 2 are attained for at least 10 min. A defrost cycle may enda precopditioning

[ing mode

Lmp shall

specified

electrical
mination,
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Key

N yes 3  step'3¢equilibrium period

x no 4 [ §tep 4: defrost cycle

A did j defrost cycle occur? 538" step 5: data collection

B did fthe quantity %AT excood 2,5 %? 6  step 6: steady-state operation
1 step 1: preconditioning 7  step 7: transient operation

2 step 2: end of defrost cycle

Figure A.1 — Flowchart of steps procedure on heating capacity test.

The test procedure shall identify~whether the data collection will occur in steady-state operatjon of the
unit or will integrate transient.operation of the unit (due to defrost cycles that may occur depend|ng on the
operating conditions).

A defrost|cycle startsduhén the operation of the unit is modified to manage the defrost of the outidoor heat
exchangef.

NOTE1 |[The following are examples of modified operation which define the start of a defrost cycle:

— The 4fway valve signal indicates a change of state;

— The water temperature difference between inlet and outlet is smaller than 0,2 K;

— One or several compressor(s) stop(s).

A defrost cycle ends when the operation of the unit comes back to heating.

NOTE 2  The following are examples of modified operation which define the end of a defrost cycle:
— The 4-way valve signal indicates a change of state;

— The water temperature difference between inlet and outlet is larger than 0,2 K;

— One or several compressor(s) start(s).
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In transient regime, an interval H is defined as a heating period with the exception of the first 10 min after
defrost termination. An interval D consists of a defrost cycle plus the first 10 min of heating operation after
the termination of the defrost cycle (see Figure A.2).

Y H D

[\ \

Key
X  time,
Y waten

During in

n min

temperature, in °C
Figure A.2 — Example of defrost ¢ycle with intervals H and D

fervals H, data shall be sampled at equal intervals that span every 30 s or less.

During ir;tervals D, data used in evaluating thé-integrated heating capacity and the integrated po

of the he

The test
follow ead

The differ

For air-td
temperat

The wate

When ang
permissik

pump shall be sampled more frequently, at equal intervals that span every 10 s or less.

rocedure is described by theiflowchart in Figure A.1. The steps of the flowchart shall im
h other.

ent steps of the procedure are explained in the following subclauses.

-water units which”are tested with a fixed temperature difference between inlet 3
ires, the settingof the water flowrate shall be done as follows:

" flow rate ig-set during the preconditioning period (Step 1).

| if the unit undergoes the first defrost cycle at any step of the procedure, it shall be cheq
le deviations specified in Table 2 are fulfilled on a 5 min period starting 20 min after f

wer input

mediately

nd outlet

ked if the
he end of

this defro

stcycle.

If the above requirement is not fulfilled, the water flowrate shall be adapted and the whole procedure shall
be restarted from Step 1 with this new water flowrate.

A.2 Step 1: Preconditioning

The test room reconditioning apparatus and the heat pump under test shall start and operate until the
permissible deviations specified in Table 2 are attained for at least 10 min.

It is recommended that the preconditioning ends with an automatic or manually induced defrost cycle.
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Question A: Did a defrost cycle occur?

— If Step 1 ends with a defrost cycle, then go to Step 2.

— If Step 1 does not end with a defrost cycle, go to Step 3.

A.3 Step 2: End of defrost cycle

As the previous Step terminates with a defrost cycle, wait 10 min after this defrost cycle before continuing

with Step

3.

Defrost cycle of the previous step and these 10 min constitute an interval D for which permissible deviations

specified

A.4 Step 3: Equilibrium period

During a
deviation
Table 3 af
Question
— IfSte
— If Ste

NOTE
The test ¢4

A.5 Step 4: Defrost cycle

As the pr
with Step

A.6 Step 5: Data collection

T Tabte 3 appiy.

h equilibrium period of 60 min, the heat pump shall operate while megting the pe
5 specified in Table 2. If a defrost occurs during this period, the permissiple’deviations sy

ply.

A: Did a defrost cycle occur?
b 3 ends with a defrost cycle, then go to next Step, either Step 2(r Step 7B.
b 3 does not end with a defrost cycle, go to Step 5.

If a defrost occurs before the end of Step 3, it is not necessary to wait for the complete duration d
n continue directly with the next step of the flowchart,

evious Step does not terminate with.aCdefrost cycle, wait for a defrost cycle before c
2.

rmissible
ecified in

f this step.

pntinuing

a 70 min.
b 5min.
c %AT.

Figure A.3 — Data collection

Data shall be collected for a duration of 70 min (Figure A.3).
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