INTERNATIONAL ISO
STANDARD 13256-2

Second edition
2021-05

Water-source heat pumpsc— Testing
and rating for performance —

Part 2:
Water-to-water and brine-to-water
heat pumps

Pompes a chaleur a eaiy— Essais et détermination des
caractéristiques degperformance —

Partie 2: Pompes'd chaleur eau-eau et eau glycolée-eau

Reference number
1SO 13256-2:2021(E)

©1S0 2021



https://standardsiso.com/api/?name=507d81c9cca3caea32103f4a6e03871e

ISO 13256-2:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=507d81c9cca3caea32103f4a6e03871e

ISO 13256-2:2021(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
IIMETOUICEION. ..o vii
1 S0P ... 1
2 Normative references
3 Terms and definitions
4' Sy lllbU}D
5 Rating and test conditions 5
5.1 Rating conditions for the determination of net capacities.........cc Ol 5
5.1.1 Ratings w5
5.1.2  Load side liquid pump adjustment ...t N e 5
5.1.3  Source side liquid pump adjustment. ...l e 6
5.1.4  Liquid flow rates ... 7
5.1.5 Installation and connection of the unit .. 7
51,6 TeStHQUids ... 8
5.2 Rating test conditions for cooling and heating capacities 8
6 Performance REQUITEMENTS................iiiciiesegie oo
6.1 GENETAL..ooooo s
6.2 Maximum operating conditions test
6.2.1  Test conditions.........ccoocccrrorrs i
6.2.2  Test procedures...........l@..
6.2.3  Testrequirements............ 5 ..
6.3 Minimum operating conditions test
6.3.1  TeSt CONAITIONS ..o AT
6.3.2  Test procedures
6.3.3  TeSt F@QUIT@IMENES ... oo
6.4 Enclosure sweat and cOnAeNSate teSt ... | 13
6.4.1  General. ...l )l
6.4.2  Test conditions.....
6.4.3  Test precedures....
6.4.4  Testrequirements
7 TeSEIMETIOAS. .l e
7.1 Generah .
7.2 General'test requirements
7.3 Equipment installation ...
7.4 Gooling and heating capacity tests procedure..
7.4.1  Reconditioning period...........
7.4.2  Data collection Period ...
7.4.3  Net cooling capacity
744 Net haaﬁng rapar‘ify
7.5 Uncertainties Of MEASUTEIMIEIIT . ...
7.6 Datato DE T@COTAEM. ...

7.7 Uncertainties of measurements and permissible deviations for steady-state
cooling and heating capacity tests
7.8 Test results

8 MATKING PIOVISIOIIS ...
8.1 NAMEPIALE FEQUITEIMEIIES ....ooocooe e
8.2 Nameplate information ...

8.3 Designation of standard rating capacities
8.4 Refrigerant Designation

9 PUDLICATION OF FATIIIZS ..o
9.1 PUDLISRE TATINES ..o

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=507d81c9cca3caea32103f4a6e03871e

ISO 13256-2:2021(E)

9.2 Additional ratings
Annex A (informative) Refrigerant enthalpy test method...............ee
Annex B (normative) Liquid enthalpy test method............... e

Annex C (informative) Additional ratings based upon previous standard version
ISO 13256-2:1998

BIBLIOGIAPIY ...

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=507d81c9cca3caea32103f4a6e03871e

Fo

ISO 13256-2:2021(E)

reword

ISO (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 International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria‘mee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such'patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

tec

Thd

an explanation on the voluntary nature of standards;. the meaning of ISO specific
essions related to conformity assessment, as well .as 'information about I1SO's adherg

nically revised.
main changes compared to the previous edition are as follows:

Significant updates to the-formatting, symbols, and terms and definitions, have been
more closely align with other pertinent ISO standards and the latest ISO requirements.

The original water-loop heat pump (WLHP), ground water heat pump (GWHP) and g
heat pump (GEHP) application rating designations, specifying entering liquid source
conditions, have been replaced with High, Medium, and Low source temperature range cd
representawider operating map atboth standard and partially loaded application rating
It is now'possible, when all three (High, Medium and Low) temperature ranges are spec
manufacturer for energy modelling programs to interpolate performance at other ente

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the
e following

nditioning,

has been

ncluded to

Found loop
rating test
nditions to
conditions.
fied by the
ring water

temperatures than those used in the standard.

Specific antifreeze solution composition requirements have been removed to eliminate p
language and promote industry innovation of novel and improved antifreeze solutions.

rescriptive

The standard has been expanded to allow multiple heating capacity ratings at differing load
temperature conditions (Very High, High, Medium, and Low). Medium was retained as the original

load condition.

Testing tolerances and uncertainties have been harmonized with other pertinent ISO standards.

Annexes have been significantly updated and harmonized with other pertinent ISO stan

Alist of all parts in the ISO 13256 series can be found on the ISO website.
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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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Introduction

This document covers heating and cooling systems which are generally referred to as “water-source
heat pumps.” These systems generally include an indoor heat exchanger with means to move the liquid,
a compressor, and a refrigerant-to-water or refrigerant-to-brine heat exchanger. A system may provide
both heating and cooling, cooling-only, or heating-only functions.
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Water-source heat pumps — Testing and rating for
performance —

Part 2:
Water-to-water and brine-to-water heat pumps

1.1
con
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1.2
con

1.3
nor

Thd
con
und

ISO

For

ISO

31

Scope

This document establishes performance testing and rating criteria for factgry-made
mercial and industrial, electrically-driven, mechanical- compression type, water-to-water
vater heat pumps. The requirements for testing and rating contained inythis document ar
use of matched assemblies.

Equipment may be designed for rating at one or several Source and load side tg
ditions described in this document.

This document does not apply to the testing and rating of individual assemblies for se
to the testing and rating of heat pumps covered in ISQ.5151, ISO 13253 or ISO 13256-1.

Normative references

following documents are referred to in“the text in such a way that some or all of th
Stitutes requirements of this document? For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

817, Refrigerants — Designation‘and safety classification

Terms and definitions
the purposes of this-document, the following terms and definitions apply.
and [EC maintainterminological databases for use in standardization at the following aqg

[SO Onlinebrowsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

residential,
and brine-
e based on

mperature

[parate use,

pir content

pplies. For
[s) applies.

dresses:

water-to-water heat pump
brine-to-water heat pump
heat pump which consists of one or more factory-made assemblies which normally include an indoor
side refrigerant to water heat exchanger (load side), compressor(s), and outdoor-side refrigerant-to-
water or refrigerant-to-brine heat exchanger(s) (source side), including means to provide both cooling

and

heating, cooling-only, or heating-only functions

Note 1 to entry: When such equipment is provided in more than one assembly, the separated assemblies should
be designed to be used together.

Note 2 to entry: Such equipment may also provide functions of sanitary water heating.
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3.2

water-loop heat pump
water-to-water heat pump using, on the source side, a liquid circulating in a common piping loop

Note 1 to entry: The temperature of the liquid loop is usually within a range of 10 °C to 30 °C.

3.3

ground-water heat pump
water-to-water heat pump using, on source side, water pumped from a well, lake, or stream

Note 1 to entry: The temperature of the water is related to the climatic conditions and is generally constant

within the r

3.4

ground-lo
brine-to-w
piping loop
Note 1 to en
in a body of

Note 2 to e
generally w

3.5

arge fronr 5 € to 25 °Cfordeep wetls:

pp heat pump
pter heat pump using, on the source side, a brine solution circulating through,asubsur

try: The heat exchange loop may be placed in horizontal trenches or vertical bores, or be subme
surface water.

thin a range from -5 °C to 40 °C.

cooling ca|
amount of
defined in

Note1toe

3.6
net coolin
cooling cap

acity
eat that the equipment can remove from the water.used to condition the indoor space
rval of time

ry: Expressed in units of watts.

b capacity
acity with load side liquid pump power adjustment

Note 1 to enftry: Expressed in units of watts.

3.7

heating cdpacity

amount of
interval of

time

Note 1 to enftry: Expressed in'units of watts.

3.8

net heati

capacity

heating capacity;with load side liquid pump power adjustment

Note 1 to entryy Expressed in units of watts.

face

ged

try: The temperature of the brine is related to the heat exchange load.ahd climatic conditions and is

in a

heat that the equipment.can add to the water used to condition the indoor space in a defined

3.9

rated voltage
voltage shown on the nameplate of the equipment

Note 1 to entry: Expressed in units of volts.

3.10

rated frequency
frequency shown on the nameplate of the equipment

Note 1 to entry: Expressed in units of Hz.

© ISO 2021 - All rights reserved
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3.11

energy efficiency ratio

EER

ratio of the net cooling capacity to the effective power input at any given set of rating conditions

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

3.12
coefficient of performance
cop
ratio of the net heating capacity to the effective power input of the equipment at any given set of rating
confitions

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

3.18
effgctive power input
avelage electrical power input to the equipment within a defined interval oftime; i.e., the sum of:

— |the power input for operation of the compressor excluding additional electrical heating flevices,
— |the power input of all control and safety devices of the equipmént, and

— |the proportional power input of the conveying devices for-the transport of the heat trarsfer media
through the heat pump only (e.g., source and load sidesdiquid pumps, whether internal ¢r external,
whether provided with the equipment or not)

Note 1 to entry: Expressed in units of watts.

3.14
brihe
heaf transfer liquid that has a freezing pointlower than the freezing point of water

3.15
external static pressure difference
Ape
pregsure difference measured between the water (or brine) outlet section and the water (or prine) inlet
section of the unit, which is(available for overcoming the pressure drop of any additiona] water (or
brine) circuit

Note 1 to entry: Expressedin units of pascals.

31
int¢rnal static.pressure difference
Api
pregsure. difference measured between the water (or brine) outlet section and the water(or prine) inlet
section‘of the unit, which corresponds to the total pressure drop of all components on th¢ water (or
brine)side of the unit

Note 1 to entry: Expressed in units of pascals.

3.17
fixed capacity heat pump
equipment which does not have possibility to change its capacity

Note 1 to entry: This definition applies to each cooling and heating operation individually.

3.18
two-stage capacity heat pump
equipment where the capacity is varied by two steps

Note 1 to entry: This definition applies to each cooling and heating operation individually.

© IS0 2021 - All rights reserved 3
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3.19

multi-stage capacity heat pump
equipment where the capacity is varied by three or four steps

Note 1 to entry: This definition applies to each cooling and heating operation individually.

3.20

variable capacity heat pump
equipment where the capacity is varied by five or more steps to represent continuously variable

capacity

Note 1 to enftry: THisS definition applies to each cooling and heating operation individually. . |

3.21
source side

source sidg is referring to outdoor side heat exchanger and the liquid, water or brine, ciceulating in |t

3.22
load side

load side i referring to indoor side heat exchanger and the liquid, water, circulating in it

3.23

standard rating conditions

operating ¢onditions while establishing the standard rating net coolifig and/or heating capacities

Note 1 to er]try: These conditions correspond to an operation of the heat.pump at full capacity, in relation td the

source side.

3.24
applicatio|

rating conditions
operating ¢onditions while establishing additional cooling and/or heating capacities

Note 1 to erftry: These conditions correspond to an operation of the heat pump at reduced capacity, in relatign to

the source dide.

3.25

standard rating capacity

net cooling and/or heating capacity measured at standard rating conditions

4 Symblols
Symb(ll Description and Units
Cof specific heat of liquid, J/kgK
A measured internal static pressure difference, Pa
Ape measured external static pressure difference, Pa
h., specific enthalpy of refrigerant entering indoor side, J kg
hy, specific enthalpy of refrigerant leaving indoor side, ]/kg
n representative efficiency
P, power input to indoor-side compartment, W
o total power input
Pne net cooling capacity, W
Dnn net heating capacity, W
Dpai load side pump power adjustment for non integrated pump, W
Dpae load side pump power adjustment for integrated pump, W
Dpaoi source side pump power adjustment for non integrated pump, W
4 © IS0 2021 - All rights reserved
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Dpaoe source side pump power adjustment for integrated pump, W
o, cooling capacity, (load-side data), W

Do cooling capacity, (source-side data), W

Opi heating capacity, (load-side data), W

Pro heating capacity, (source side data), W

q measured volumetric flow rate, 1/s

qro refrigerant and oil mixture flow rate, m3/s

tes temperature, liquid entering equipment, °C

tes temperature, liquid leaving equipment, °C

w; mass of cylinder and bleeder assembly, empty, g

Ws mass of cylinder and bleeder assembly, with sample, g

W mass of cylinder and bleeder assembly, with oil from sample, g
We liquid mass flow rate, kg/s

X concentration of oil to refrigerant-oil mixture

X, mass ratio, refrigerant to refrigerant-oil mixture

5 |Rating and test conditions
5.1 Rating conditions for the determination of net capacities

5.1/]1 Ratings

Ratjng shall be established at the test conditionfs specified in 5.2, using the test procedure§ described
in (Jlause 7. Ratings relating to cooling and-heating capacities shall be net values (see 7.4.3|and 7.4.4),
including the effects of liquid pump heat (see 7.4.3 and 7.4.4), but not including supplemeptary heat.
Energy efficiency ratios shall be based on the effective power input as defined in 3.10.

5.12 Load side liquid pump adjustment

5.1/2.1 Heat pump with'non-integrated load side liquid pump

If np load side liquid pump is provided with the heat pump, a pump power adjustment is to e included
in the effective poweDinput to the heat pump, using the following formula:

q)pai = qX(Api ) (1)
n

whéne

®pqi s the pump power adjustment, in W;

n = 0,3 by convention;
Api is the absolute value of the measured indoor-side internal static pressure difference, in Pa;
q is the measured volumetric fluid flow rate, in cubic meter per second.

5.1.2.2 Heat pump with integrated load side liquid pump

If aload side liquid pump is an integral part of a heat pump, only the portion of the pump power required
to overcome the internal resistance shall be included in the effective power input to the heat pump. The

© IS0 2021 - All rights reserved 5
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fraction which is to be excluded from the total power consumed by the pump shall be calculated using

Formula (1):

%

ae ~

where

_ 9

n

®pge  1s the pump power adjustment, in W;

h)

(2)

n

Ay

q
5.1.3 So
5.1.3.1 K
If no sourc

in the effed

¢paoi -
where

¢paoi
n

Ay

q

5.1.3.2 K

If a source
required t
heat pump
calculated

0.2 i
- U,J Uy LUIIVUIIUIVUILI,

s the measured indoor-side external static pressure difference, in Pa;

s the measured volumetric fluid flow rate, in m3/s.
irce side liquid pump adjustment

feat pump with non-integrated source side liquid pump

e side liquid pump is provided with the heat pump, a pump powenadjustment is to be inclu
tive power consumed by the heat pump, using Formula (3):

_44)

n

s the pump power adjustment, in W;
= 0,3 by convention;
s the absolute value of the measured internal static pressure difference, in Pa;

s the measured volumetricfltid flow rate, in m3/s.

feat pump with integpated source side liquid pump

side liquid pump~is an integral part of the heat pump, only the portion of the pump po
b overcome the/internal resistance shall be included in the effective power input to

using Fermula (4):
qxA

‘Ppaoe 7

ded

(3)

wer
the

The fraction*which is to be excluded from the total power consumed by the pump shalll be

(4)

“al

where

¢paoe
n

Ape

q

T

is the pump power adjustment, in W;
= 0,3 by convention;
is the measured external static pressure difference, in Pa;

is the measured volumetric fluid flow rate, in m3/s.
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5.1.4 Liquid flow rates

5.1.4.1 General

All ratings shall be determined at liquid flow rates described below, expressed as cubic meter per second.

5.1.4.2 Source side flowrate

The manufacturer shall specify a flow rate, for the source side for all of the tests performed unless
automatic adjustment of the liquid flow rate is provided by the equipment. A separate control signal

out

5.1

5.1

For
tem
sha
pun
stat

5.1
The

5.1

5.1
Thd

inst
acc

5.1

In {
pro

put foreactrstepof iquid-flow rate wittbecomsideredasamautonmmatic adjus et

4.3 Load side flowrate

4.3.1 Ratings where the leaving temperature on the load side is fixed

units with integral liquid pump, the external static pressure shall bejset at the same f{
| be set in order to provide the minimum external static pressuré~In case of variable s

\p, the manufacturer shall provide information to set the pump i order to reach a maxim
ic pressure of 10 kPa.

4.3.2 Rating where the leaving temperature on the l0ad side is not fixed

flowrate shall be set as specified by the manufacturer:

5 Installation and connection of the unit

5.1 General

unit shall be installed and connected for the test as recommended by the manufact

pssories provided as option are not included in the test.

5.2 Requirements for séparated assemblies

redures shall bedoellowed.

Each refrigérant line shall be installed in accordance with the manufacturer’s instructio
maximum stated length or 7,5 m, whichever is shorter. If the interconnecting tubing is ft

be tested with the complete length of tubing furnished.

ime as the

perature difference. When the liquid pump has one or several fixed:speeds, the speed of the pump

beed liquid
al external

irer in the

allation manual. In particular, (pipe insulation shall follow the manufacturer requirefents. The

he case of heat piinps consisting of separate matched assemblies, the following installation

hs with the
rnished as

an integrdl part of the equipment and not recommended for cutting the length, the equipment shall

b)

Thelines shall be installed without any cignif“ir‘:\nf difference in elevation (nnf moretha

n 2,5 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

5.1.

outdoor conditions with the rest of the lines exposed to the indoor conditions.

5.3 Measuring points

The temperature and pressure sensors shall be positioned as close as possible to the unit inlets and
outlets, on both source and load side and shall be arranged in order to obtain mean significant values.

© IS0 2021 - All rights reserved
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For the measurement of the external static pressure on both heat source and load side, the pressure
sensors shall be placed at close as possible to the unit inlets and outlets (on source and load side), on a
straight section. Any bend in between the inlets and outlets and the sensor shall be avoided.

5.1.6 Testliquids

The test liquid for all tests except low source side temperature tests shall be water or brine of a
composition and concentration specified by the manufacturer.

The test liquid for low source side temperature tests (H1) shall be brine of a composition and

concentrat

ion QpP(‘ifiPd bv the manufacturer

The test lic
the presen

5.2 Rati

5.2.1 Th
conditions

Heat pump
heating co
conditions

NOTE I

5.2.2 Fix
and/or he3d

5.2.3 Tw

Ce of gas.
ng test conditions for cooling and heating capacities

e test conditions for the determination of cooling capacities are specified*in Table 1. The
for determination of heating capacities are specified in Table 2.

s shall be rated at least at standard rating conditions and at ene or several cooling ang
pditions for source and load sides as defined by Table 1 and‘2. The selected standard ra
should be reflected on the product (see 8.3).

revious rating conditions can be found in Annex C, Tables.C.1, C.2 and C.3.

ting conditions for source and load sides as defined by Tables 1 and 2.

o stage and multi stage capacity heat pumps shall be rated at maximum capacity at stand

juid shall be sufficiently free of gas to ensure that the measured result is not influenceJl by

test

| /or
[ing

ed capacity heat pumps shall be rated at standard\rating conditions for one or several cooling

ard

rating condlitions and at minimum capacity atapplication rating conditions for one or several cooling

and/or heg
be applied

5.2.4 Vai
by the con
application
sides as de

ting conditions for source and load'sides as defined by Tables 1 and 2. Additional ratings
at application rating conditions.

iable capacity heat pumps shall be rated at the maximum continuous capacity allo}
[rols at standard rating‘conditions and at the minimum capacity allowed by the control

fined by Tables 1.dnd’2. Additional ratings may be applied at application rating conditions

Table 1 ——Rating test conditions for the determination of cooling capacity

may

ved
S at

rating conditions for_one or several cooling and/or heating conditions for source and load

C3 C2 C1
high source tem- | medium source tem- | low source tem-
perature perature perature T"

Load side entering temperature °C 12/¢ 12/¢ 12/¢
Air surrounding unit installed indoors - dry 15to 30 15to 30 15to 30
bulb, °C 35 35 35
Air surrounding unitinstalled outdoors - dry
bulb, °C

ndard rating condition 30/¢ 20/¢ 10/¢
Source side entering temperature, °C
a  Equipment with dual-rated frequencies shall be tested at each frequency.
b Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if only a single
rating is published.
¢ Leaving temperature at manufacturer specified flowrate

© ISO 2021 - All rights reserved
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C3 C2 C1
high source tem- | medium source tem- | low source tem-
perature perature perature
Application rating conditions 25/¢ 15/¢ 5/¢
Source side entering temperature, °C
Frequency? Rated Rated Rated
Voltageb Rated Rated Rated
a |Equipment with dual-rated frequencies shall be tested at each frequency.
b |Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages,if pnly a single
ratipg is published.
¢ |Leaving temperature at manufacturer specified flowrate
Table 2 — Rating test conditions for the determination of heating capacity
H3 H2 H1
high source tem- | medium-source tem- | Low source tem-
perature perature pelature

Lodd side temperature, °C 55/65 55/65 5p/65
v-Very High Entering/Leaving 47/55 47/55 47/55
h-High Entering/Leaving 40/b 40/b 40/b
m-Medium? Entering/Leaving 30/35 30/35 3p/35
l-Lgw Entering/Leaving
Air|surrounding unit installed indoor - dry 15 to 30 15to 30 15/to 30
bulp, °C 7 7 7
Air|surrounding unit installed outdoor - dry:
bulp, °C
Stahdard rating conditions 20/b 10/b D/
Soyrce side entering temperaturé&;*C
Application rating condition 25/b 15/b 5/P
Soyrce side entering temperature, °C
Frejquency® Rated Rated Rated
Voltaged Rated Rated Riated
b |Leaving temperature at manufacturer specified flowrate.
¢ |Equipmentwith dual-rated frequencies shall be tested at each frequency.
d  |Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if pnly a single
ratipgis published.
6 Performance Requirements
6.1 General

To comply with this document, water (brine)-to-water heat pumps shall meet the applicable
requirements of this document.

For heat pumps with capacity control, the performance requirements tests shall be conducted at the
maximum capacity as determined in standard rating conditions.

©IS
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6.2 Maximum operating conditions test

6.2.1 Test conditions

For maximum operating conditions tests, a single heating and/or cooling when applicable shall be
conducted at the test conditions established for the specific source side and load side temperature
conditions (see 5.2) specified in Tables 3 and 4.

6.2.2 Test procedures

The equipyrer feen

established at each specified voltage level.

The 110 %(voltage test shall be conducted prior to the 90 % voltage test.

All power to the equipment shall be cut off for 3 min at the conclusion of the one hourtést at the 9D %
voltage level and then restored for one hour.

6.2.3 Teptrequirements

Heat pumps shall meet the following requirements when operating at-the conditions specifiedl in
Tables 3 and 4.

During the|entire test, the equipment shall operate without any indication of damage.

During the|test period specified in 6.2.2, the motor overload proétective device may trip only during|the
first 5 min|of operation after the shutdown period of 3 min. During the remainder of the test period, no
motor ovelfload protective device shall trip. For those models so designed that resumption of operation
does not o¢cur within the first 5 min after the initial tgip, the equipment may remain out of operation
for no longpr than 30 min. It shall then operate continuously for the remainder of the test period.

Table 3 — Maximum cooling test conditions

Ratef Temperature Range: C3 C2 C1
high source tem- medium source low source tempdr-
perature temperature ature

Load side eptering temperature, °G 30/¢ 30/¢ 30/¢
Air surrour]ding unit installed indopr - dry 15 to 30 15 to 30 15 to 30

o
bulb, °C 35 35 35
Air surroupding unit installéd outdoor -
dry bulb, °(
Source sidd entering.temperature, °C 40/¢ 40/¢ 40/¢
Frequencys? Rated Rated Rated
a  Equipmgntwith dual-rated frequencies shall be tested at each frequency.
b Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if only a single
rating is published.
¢ Leaving temperature at manufacturer specified flowrate
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Rated Temperature Range: C3 C2 C1
high source tem- medium source low source temper-
perature temperature ature
Voltageb 1) 90 % and 110 %|1) 90 % and 110 %|1) 90 % and 110 %
of rated voltage of rated voltage of rated voltage
for equipment for  equipment for equipment
with a single with a single with a single
nameplate nameplate nameplate rating,
rating rating
2) 90 % _of minimum
2) 90 % of|2) 90 % of voltageland 110 %
minimum minimum of maximum
voltage and voltage and voltage] for
110 % of 110 % of equipnjent  with
maximum maximu.fn dual [nameplate
voltage for voltage for voltage
equipment with equipment “\with
dual nameplate dual nameplate
voltage. voltage.

rati

Equipment with dual-rated frequencies shall be tested at each frequency.

Equipment with dual-rated voltages shall be tested at both voltages or.af the lower of the two voltages if
hg is published.

Leaving temperature at manufacturer specified flowrate

pnly a single

Table 4 — Maximum heating test conditions

Rating Temperature Range: H3 H2 H1
high'source tem- medium source | low sour¢e temper-

perature temperature atyire

Lodd side entering temperature, °C 50/¢ 50/¢ 59/¢

Air|surrounding unit installed indoor ~dry 15 to 30 15to 30 15140 30

bulp, °C 7 7 ;

Air[surrounding unitinstalled otitdoor - dry

bulp, °C

Soyrce side entering temperature, °C 30/¢ 30/¢ 3p/c

Frequency? Rated Rated Rated

ratil

Equipment with dual-rated frequencies shall be tested at each frequency.

Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if
hg is published.

Leayifig:temperature at manufacturer specified flowrate

pnly a single

© IS0 2021 - All rights reserved
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minimum
voltage and
110 % of
maximum
voltage for
equipment with
dual nameplate

voltage.

Table 4 (continued)
Rating Temperature Range: H3 H2 H1
high source tem- medium source low source temper-
perature temperature ature

Voltageb 1) 90 % and 110 %|1) 90 % and 110 %|1) 90 % and 110 %
of rated voltage of rated voltage of rated voltage
for equipment for equipment for equipment
with a single with a single with a single
nameplate nameplate nameplate

rating rating rating
2) 90 % of|2) 90 % of[2) 90 % of

minimum
voltage and
110 % of
maximum
voltage for
equipment with
dual nameplate

voltage.

m i miom 4 m
voltage hnd
110 % of
m-a x imy m
voltage for
equipment with
dual nameplate
voltage.

rating is pullished.

¢ Leaving|temperature at manufacturer specified flowrate

a2 Equipmgnt with dual-rated frequencies shall be tested at each frequency.

b Equipmgnt with dual-rated voltages shall be tested at both voltages or at the lewér of the two voltages if only a sipgle

6.3 Minlmum operating conditions test

6.3.1 Tept conditions

For minimpm operating conditions test, a single ‘heating and/or cooling test when applicable shall be
tested at the test conditions established for the specific applications (see 5.2) specified in Tabl¢s 5
and 6. Heat pumps intended for use in two 0r more source and/or load side temperature conditjons
shall be teqted at the most stringent set of conditions specified in Tables 5 and 6.

6.3.2 Tept procedures

For the mihimum operating cooling test, the heat pump shall be operated continuously for a period of

no less thah 30 min after the.specified temperature conditions have been established. For the mini
heating test, the)heat pump shall soak for 10 min with liquid at the specified temperafure

operating

um

circulatingthrough theé\¢oil. The equipment shall then be started and operated continuously for 30 min.

6.3.3 Tept requirements

No protectjve-device shall trip during these tests and no damage shall occur to the equipment.

Table 5 — Minimum cooling test conditions

Rating Temperature Range: C3 C2 C1
high source tem- medium source | low source temper-
perature temperature ature
Load side entering temperature, °C 12/¢ 12/¢ 12/¢

rating is published.

¢ Leaving temperature at manufacturer specified flowrate.

a  Equipment with dual-rated frequencies shall be tested at each frequency.

b Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if only a single

12
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Table 5 (continued)
Rating Temperature Range: C3 C2 C1
high source tem- medium source low source temper-
perature temperature ature
Air surrounding unit installed indoor - dry 15 to 30 15to 30 15 to 30
bulb, °C 35 35 35
Air surrounding unitinstalled outdoor - dry
bulb, °C
Source side entering temperature, °C 10/¢ 10/¢ 10/¢
Frejquency? Rated Rated R%ted
Voltageb Rated Rated Rated
a2 |Equipment with dual-rated frequencies shall be tested at each frequency.
b [Equipment with dual-rated voltages shall be tested at both voltages or at the lower of thetwo voltages if pnly a single
ratipng is published.
¢ |Leaving temperature at manufacturer specified flowrate.

Table 6 — Minimum heating test conditions

Rating Temperature Range: H3 H2 H1
high source tem- medium source low sourge temper-
perature temperature atyire

Lodd side entering temperature, °C 15/¢ 15/¢ 15/¢
Air|surrounding unit installed indoor - dry 15 to30 15to 30 15140 30
bulp, °C 5 7 7
Airjsurrounding unitinstalled outdoor - dry
bulp, °C
Soyrce side entering temperature, °C 5/¢ 5/¢ -§/c
Frejquency? Rated Rated Rated
Voltageb Rated Rated Rted
a |Equipment with dual-rated freqtiencies shall be tested at each frequency.
b 1Equipment with dual-rated@oltages shall be tested at both voltages or at the lower of the two voltages if pnly a single
rating is published.
¢ |Leaving temperature atmanufacturer specified flowrate.

6.4

6.4{]1 General

Enclosure-sweat and condensate test

Only @pplicable to heat pump designed to operate in cooling mode.

6.4.2 Test conditions

The enclosure sweat and condensate test shall be conducted in the cooling mode at the test conditions
established for the specific applications specified in Table 7. All controls shall be set to produce the
maximum tendency to sweat, provided such settings are not contrary to the manufacturer’s instructions
to the user. Heat pumps intended for two or more source and/or load sides temperature conditions shall
be tested at the most stringent set of conditions.

© IS0 2021 - All rights reserved

13


https://standardsiso.com/api/?name=507d81c9cca3caea32103f4a6e03871e

ISO 13256-2:2021(E)

Table 7 — Enclosure sweat and condensate test conditions

C3 Cc2 C1
high source tem- medium source | low source temper-
perature temperature ature
Load side entering temperature, °C 12/¢ 12/¢ 12/¢
Air surrounding unit installed indoor - dry 27 27 27
bulb, °C 35 35 35
Air surrounding unitinstalled outdoor - dry
bulb, °C
Source sidd entering temperature, °C 10/¢ 10/¢ 10/¢
Frequencyy Rated Rated Rated
VoltageP Rated Rated Rated
a  Equipmgnt with dual-rated frequencies shall be tested at each frequency.
b Equipmgnt with dual-rated voltages shall be tested at both voltages or at the lower of the two voltdges if only a sipgle
rating is published.
¢ Leaving|temperature at manufacturer specified flowrate
6.4.3 Tept procedures

After estal]
be operate

644 Te

No conden

7 Test methods

7.1 Gen

The capac
Clause 7. 1
liquid enth

The coolin

heating capacity determined from the measurements on the load side in order for the test to be vali

Alternativg
the load si
method as

lishment of the specified source and load sides temperature conditions, the heat pump s
d continuously for a period of four hours.

5t requirements

sed water shall drip or run off the equipment'sicasing during the test.

bral

ty ratings shall be determined by the test methods and procedures established in
he cooling and heating capacities shall be the results obtained simultaneously using
alpy test method (Annex B) on both the source side and the load side.

b or heating capdcity measured on the source side shall agree within 5 % with the coolin

ly, for nevel configurations where the liquid enthalpy test method cannot be employed
e, the-cooling and heating capacity may be measured using the refrigerant enthalpy
described in Annex A.

hall

this
the

E.OI‘

| on
test

7.2 General test requirements

The indoor and/or outdoor condition test room shall be a room or space in which the desired test

conditions

can be maintained within the permissible deviations.

7.3 Equipment installation

The equipment to be tested shall be installed in accordance with the manufacturer’s installation
instructions using recommended installation procedures, required external pumps and any other
accessories. No alterations to the equipment shall be made except for the attachment of required test

14
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apparatus and instruments in the prescribed manner. Where necessary, equipment shall be evacuated
and charged with the type and amount of refrigerant specified in the manufacturer’s instructions.
Pumps not connected to the unit but provided with the unit are to be installed and considered integral.

7.4 Cooling and heating capacity tests procedure

7.4.1 Reconditioning period

The test room reconditioning apparatus and the equipment under test shall be operated until
equilibrium conditions are attained. Equilibrium conditions is considered obtained and maintained

whén all the measured quantities remain constant without having to alter the set values, for
durption of 30 min, with respect to the permissible deviations given in Table 11. Periodic f

7.4]2 Data collection period

For|the data collection period, it is necessary to record all the meaningfyl'data continuously.
of necording instruments which operate on a cyclic basis, the seqtience shall be adjusted
conjplete recording is affected at least once every 30 s. The output shall be measured in the s
confdition. The steady-state condition is considered obtained and maintained when all the
qualntities remain constant without having to alter the set Values with respect to the f
devjations given in Table 11. The duration of measurementshall be not less 30 min.

7.4)3 Net cooling capacity

7.4{3.1 Heat pump with non-integrated load'’side liquid pump
Net|cooling capacity is calculated as in Forniula (5):

Pnc =Pei _¢pai

whére

¢, isthe cooling Capacity on the load side, in W;

®pqi s the load-side pump power adjustment for non-integrated pump, in W.

7.4{3.2 Heatpump with integrated load side liquid pump
Net|cooling.capacity is calculated as in Formula (6):

h minimum
uctuations
hissible, on
s listed in

In the case
buch that a
eady-state
measured
ermissible

(5)

(6)

¢nc :¢ci +‘z)pae

where

¢, isthe cooling capacity on the load side, in W;

®pqe is the load side pump power adjustment for integrated pump, in W.

© IS0 2021 - All rights reserved
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7.4.4 Net heating capacity

7.4.4.1 Heat pump with non-integrated load side liquid pump net heating capacity is calculated as in

Formula (7):
‘Pnh :‘phi +('bpai (7)
where
¢p;  jstheheating capacity on the load side, in W;
®pqai |s the load side pump power adjustment for non-integrated pump, in W.
7.4.4.2 Heat pump with integrated load side liquid pump
Net heating capacity is calculated as in Formula (8):
Porr =P _¢pae (8)
where
¢p; s the heating capacity on the load side, in W;
®pae 1s the load side pump power adjustment for integrated pump, in W.
7.5 Uncertainties of measurement
The uncertlainties of measurement shall not exceed thevalues specified in Table 10. For standard rafing
condition, the rating capacities shall be determined within a maximum uncertainty of 5 % from dach
of source and load sides, independent of the individual uncertainties of measurement including|the
uncertaintjes on the properties of fluids.
7.6 Datg to be recorded
The data t¢ be recorded during thé test include the following.
Table 8 — Data to be recorded
No. Data Unit
1 Dlate
2 Opbserver(s)
3 Barometric pressure kPa
4 Eguipment nameplate data
5 Time data was recorded
6 Effective power input to equipment w
7 Applied voltage(s) \Y
8 Frequency Hz
9 Load side external static pressure difference, liquid (for units with integral pumps) Pa
10 Load side internal static pressure difference, liquid (for units without integral pumps) Pa
11 Liquid temperature entering indoor (load) heat exchanger °C
12 Liquid temperature leaving indoor (load) heat exchanger °C
13 Liquid flow rate indoor (load) heat exchanger m3.s1
14 Liquid temperature entering outdoor (source) heat exchanger °C
16 © IS0 2021 - All rights reserved
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Table 8 (continued)
No. Data Unit
15 Liquid temperature leaving outdoor (source) heat exchanger °C
16 Liquid flow rate outdoor (source) heat exchanger m3.s1
17 Source side external static pressure difference, liquid (for units with integral pumps) Pa
18 Source side internal static pressure difference, liquid (for units without integral pumps) Pa
19 Temperature of air surrounding the unit °C
P cooling

Theg uncertainties of measurement are listed in Table 9. The allowable variation duririg'the cgpacity test

reagling is listed in Table 10.

Table 9 — Uncertainties of measurement for indicated values

Measured quantity

Uncertainty of measurement?

Water:

— | temperature

— | temperature difference
— | volume flow

— | static pressure difference

1 kPa for pressure <20 kPa
5 % for pressure >20 kPa

0,15K
0,15K
1%

lectrical measurements 0,5 %
Tinpe 0,2%
Mass 1,0 %
Spded 1,0 %

avajlable as an appropriate guidances

NOTE Uncertainty of measurement comprises,'in general, many components. Some of these components may e estimated
on the basis of the statistical distribution of the results of series of measurements and can be characterized by gxperimental
stapdard deviations. Estimates of other’ components can be based on experience or other information. ISO/TC 16491 is

2 |Uncertainty of measurement js’an estimate characterizing the range of values within which the true [value of the
megsurement lies, based on 3.95'% confidence interval (see ISO/IEC Guide 98-3).

Table 10 — Permissible deviations in capacity test readings

Reading

Variations of arithmetical mean val-
ues from specified test conditions

Maximum variatign of
individual readings fronp specified
test condition{

Ligphid temperature entering +0,2K +0,5K
Lighidtemperature leaving +0,2K +0,5K2
Temperature of air surrounding +0,3K +0,5K
unit:

— dry-bulb

Voltage +1% £2%
Liquid volume flow rate +1% *2%

observations during the test.

a2 The permissible deviations represents the greatest permissible difference between the maximum and minimum

The allowable variation of any observation during the performance tests is listed in Table 11.

© IS0 2021 - All rights reserved
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Table 11 — Permissible deviations in performance test readings

Quantity measured

Maximum variation of individual readings from
stated performance test conditions

For minimum operating conditions test:

— air temperatures +1K

— liquid temperatures +0,6K

For maximum operating conditions test:

— air temperatures -1K

— liquid tenperatures -0,K

For other t¢sts:

— air tempjeratures +1K

— liquid tenperatures +0,6K

7.8 Testiresults

For given tpst conditions, the capacity test results shall include the following.ds'applicable:

Table 12 — Capacity test result data

Number

Data

cooling capacity

heating capacity

measured power input to equipment

liquid indoor (load) pump power adjustment

liquid outdoor (source) pump power adjustment

effective power input to equipment or pewer inputs to all equipment

net cooling capacity

net heating capacity

=[=[=[=[=[=]=[2[¢

O[O0 (| |UT|[D | W [N

energy efficiency ratio

=

_
[}

coefficient of performance

=

|

8 Mark

8.1 Nam

Each watet
assemblies

ing provisions

eplate requirements

accessible

-to-water and brine-to-water heat pump, whether composed of a single package or separate
shall have a durable nameplate, firmly attached to each separate assembly in a locafion

for-feading
o

8.2 Nameplate information

The nameplate shall provide the following minimum information in addition to the information

required in international safety standards.

a) Manufacturer’s name or trademark?.

b) Distinctive type or model designation and serial number.

1) The manufacturer is considered to be the firm identified on the nameplate.

18
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c) Standard rating capacity (see Z.4). Equipment rated for more than one source and/or load side
temperature conditions shall state standard rating capacities for both heating and cooling, as
appropriate, for each temperature conditions.

d) Rated voltage(s).
e) Rated frequency(ies).

f) Refrigerant designation and refrigerant mass charge (see 8.4).

8.3 _Designation of standard rating capacities

The designation of standard rating capacities shall be established in such a way that the fource and
load sides media are indicated (IW = load side water, W = source side water, and B = spurce fide brine),
together with their temperatures, followed by their capacities in kilowatts. The(standard capacities
rating shall be stated to the nearest kilowatt (1 kW = W/1000). The first figure shall be the |high liquid
soufce temperature of the heat pump; the second figure shall be the medium liguid source tgmperature
of the heat pump; the last figure shall be the low liquid source temperature of the heat punip all at the
medium load side temperature condition.

EXAMPLE:
Codling: IW12 - W30/W20/B10 10/11/12 kW
Hedting: IW40 - W20/W10/B0  10/9/8 kW

8.4| Refrigerant Designation

The refrigerant designation shall be in accordancewith ISO 817.

9 (Publication of ratings

9.1 Published ratings

Ratjngs at standard and appli¢ation rating conditions shall be published for the net heatinlg capacity,
thenet cooling capacity, energy efficiency ratio, and coefficient of performance, as approprialte, for each
heaf pump rated in accordance with this document for each intended source and load side tgmperature
confditions. These ratings-shall be based on data obtained in accordance with the testing procedures
spefified in this document.

The values of the’rating capacities shall be expressed in kilowatts (1 kW = W/1000), roundgd to three
significant figures.

Thevaluesof energy efficiency ratios and coefficients of performance shall be rounded to the ngarest 0,05.

Each'capacity rating shall be followed by the corresponding voltage and frequency ratings

Standard rating capacities are representative of equipment operating at zero external static pressure
for both air and liquid flows. To derive performance of specific applications see Annex C.

9.2 Additional ratings

Additional ratings may be published based on conditions other than those specified as standard and
application rating conditions if they are clearly specified and the data are determined by the methods
specified in this document, or by analytical methods which are verifiable by the test methods prescribed
in Clause 7, and are accompanied by the standard and application net capacity ratings, energy efficiency
ratios, and the coefficients of performance.
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Annex A
(informative)

Refrigerant enthalpy test method

A.1 General

Al1

In the refrigerant enthalpy test method, capacity is determined from the refrigerant‘enth

change angl flow-rate. Enthalpy changes are determined from measurements of enteringyand leaj

pressures :
in the liqui

A.1.2 Th
and where

A.1.3 Th
meter is s\
indoor-sid{

A14 Co

|
thermal eer

A.2 Refi

A2.1 Th
in the liqu

ind temperatures of the refrigerant, and the flow-rate is determined by a suitgble flow m
 line.

s method may be used for tests of equipment in which the refrigerant charge is not crit
normal installation procedures involve the field connection of refrigerant lines.

b-cooled to less than 2,0 °C nor for tests in which the superheat of the vapour leaving
p is less than 3,0 °C.

ing and heating capacities obtained by the refrigévant enthalpy method should include
cts of the fan.

rigerant flow method

e refrigerant flow-rate should be measured with an integrating-type flow meter conne
d line upstream of the refrigerant control device. This meter should be sized such tha

pressure dirop does not exceed the vapour pressure change that a 2,0 K temperature change w

produce.

A.2.2 Tey
immediate
Sub-coolin
adequate. |
liquid line

A.2.3 At
from the e(

W —W.
X =5 "1
W -,

where

y downstream of‘the meter to determine if the refrigerant liquid is adequately sub-cod
b of 2,0 K and the absence of any vapour bubbles in the liquid leaving the meter are conside
[t is recommendéd that the meter be installed at the bottom of a vertical downward loop in|
o take advaritage of the static head of the liquid thus provided.

lpy
ing
bter

ical

s method should neither be used for tests in which the refrigerant liquid leaving the flow

the

the

rted
[ its
uld

hperature and pressure measuring instruments and a sight glass should be instdlled

led.
red
the

he,comipletion of testing, a sample of the circulating refrigerant and oil mixture may be taken

Uipment and its concentration of oil, X, calculated using Formula (A.1):

is the mass of cylinder and bleeder assembly, empty, g;
is the mass of cylinder and bleeder assembly, with sample, g;

is the mass of cylinder and bleeder assembly, with oil from sample, g;

The total indicated flow rate should be corrected for the amount of oil circulating.

20
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