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Foreword

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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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INTERNATIONAL STANDARD ISO 19967-2:2019(E)

Heat pump water heaters — Testing and rating for
performance —

Part 2:
Heat pump water heaters for space heating

1 (Scope

Thif document specifies test conditions and test procedures for determining/the pdrformance
chafracteristics of air source heat pump water heaters for space heating with electricglly driven
conjpressors with or without supplementary heater. The purpose of thisydocument is fo rate the
performance of the heat pump water heaters for space heating with no operation of any supplementary
heafer. In the case of heat pump water heaters for space heating congsisting of several})arts with
refiligerant or water connections, this document applies only to,these designed and supplied as a
conpplete package.

NOTE Testing procedures for simultaneous operation for hot water supply and space heating arg not treated
in this document. Simultaneous means that hot water supply and space heating generation occur pt the same
tim¢ and can interact.

2 |Normative references

Thdre are no normative references in this document.

3 |Terms and definitions
For|the purposes of this document; the following terms and definitions apply.
[SO|and IEC maintain terminglogical databases for use in standardization at the following addresses:

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

— |IEC Electropedia=available at http://www.electropedia.org/

31
hejt pump water heater for space heating
heat pump

air source’heat pump water heater with electrically driven compressors with or without supplementary
heafer for space heating purposes

3.2
heating capacity
heat given off by the unit to the heat transfer medium per unit of time

Note 1 to entry: Heating capacity is expressed in watts.
Note 2 to entry: If heat is removed by the indoor heat exchanger for defrosting, it is taken into account.

3.3
standard heating capacity
rated heating capacity under standard rating conditions as defined in Tables 5, 6 and 7

© IS0 2019 - All rights reserved 1
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3.4
effective power input
average electrical power input of the unit within the defined interval of time obtained from:

— power input for operation of the compressor and any power input for defrosting;
— power input for all control and safety devices of the unit;

— proportional power input of the conveying devices (e.g. fans, pumps) for ensuring the transport of
the heat transfer media inside the unit

s A NPT H i i s
NOte 1 toe Ty LITCCTIVE pOWCT TP UTTS CAPTCSSCTUTIT v AattST

3.5
outdoor ajr
air from thje outdoor environment

3.6
operating|range
working rgnge for the heat pump as specified by the manufacturer

3.7
outdoor heat exchanger
heat exchapger which is designed to remove heat from the outdoor ambient environment, or any other

available hpat source, or to transfer heat to it

4 Symbols and abbreviated terms

Symbol Definition Units
G, Specific heat capacity of water kJ/(kg*K)
Cyo A scaling factor equal to 0,49 —
EEI The Energy Efficiency Index equal to©;23 —
IE The motor efficiency level —
Py Heating capacity w
Ppyg The hydraulic power of the pump w
q Volume flow rate m3/s
t Time S
p Density of thehotwater depending on the temperature at the flow meter kg/m3
Ap, The measufed-available external static pressure difference Pa
Ap; The measured internal static pressure difference Pa
At Difference between inlet and outlet temperatures K
n 0,3'by convention —

5 Installation requirements

5.1 Testapparatus and uncertainties of measurement

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

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

2 © IS0 2019 - All rights reserved
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The inlet and outlet water temperatures of the heat pump are measured in the centre of the flow and
as close as possible to the unit. The response time of the temperature sensor and the sampling interval

sha

11 be chosen to maintain the uncertainties in Table 1.

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

infl

uenced by exchange of air with the surroundings.

When performing measurements, set the highest room temperature on the unit/system control device.
If in the instructions, the manufacturer indicates a value for the temperature set on the control device
for a given rating condition, then this value shall be used.

Tenlperature and pressure measuring pomts Shall be arranged i order to obtain mean Slgnlll
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free air intake temperature measurements, it is required either:

to have at least one sensor per square meter, with not less than four measuring poi
restricting to 20 the number of sensors equally distributed on the free air surface; or

to use a sampling device. It shall be completed by four sensors for checking uniformity if
area is greater than 1 m2.

temperature sensors shall be placed at a maximum distance of 0,25 m from the free air s

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

water and brine, the density and specific heat in Formiilae (1), (2) and (3) shall be determ
perature conditions measured near the volume flow measuring device.

inverter type control units, the setting of the frequency shall be done for each rating
manufacturer shall provide in the documentation information instructions on how to
bssary data to set the required frequencies: If skilled personnel with knowledge of contr
bquired for the start of the system, the manufacturer or the nominated agent should be in
n the system is being installed and prepared for tests.

uncertainties of measurement shall not exceed the values specified in Table 1. Addit
[ capacity measured on the liquid side shall be determined within a maximum uncerta
bpendently of the individual uncertainties of measurements including the uncertainf
perties of the fluid.

Table 1 — Uncertainties of measurement

ant values.

hts and by

the surface
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and outlet

ined in the
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obtain the
bl software
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onally, the
nty of 5 %
ies on the

Measured quantity Unit Uncertainty
Liquid
Temperature °C +0,15K
Temperature difference K +0,15K
Volume flow 1/min +1 9%
+1 kPa (<20 kPa)
Static pressure difference kPa
+5 % (>20 kPa)

Concentration (for brine) % 2%
Air
Dry bulb temperature °C +0,2K
Wet bulb temperature °C +0,4 K
Volume flow m3/h 5%

+5 Pa (AP <100 Pa)
Static pressure difference Pa

+5 % (AP = 100 Pa)

02019 - All rights reserved
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Table 1 (continued)

Measured quantity | Unit | Uncertainty
Electrical quantities
Electric power w 1%
Electrical energy kWh 1%
Voltage \% 0,5 %
current A +0,5 %

5.2 Tes

The size o

outlet ori{lf:es of the test object. The air flow through the room shall not be capable of initidting

short circ
not exceed

Unless oth
1mfromt

Any direct
onto the te

5.3 Inst

The heat p
installatio
off or discd
be arrange

5.4 Inst

In the casq

installation conditions shall be complied with for the tests:

}

room Ior the airside and remote condenser

the test room shall be selected to avoid any resistance to air flow at the air inlétyand

it between the two orifices, and therefore the velocity of air flow at these twoylecations s
1,5 m/s when the test object is switched off.

brwise stated by the manufacturer, the air inlet and air outlet orifices shall not be less 4
he surfaces of the test room.

heat radiation (e.g. solar radiation) onto heating units in the testtoom onto the heat pum
mperature measuring points shall be avoided.

hllation and connection of the heat pump

mp shall be installed and connected for the test as secommended by the manufacturer in

and operation manual. If a back-up heater is prévided in option or not, it shall be switg
nnected to be excluded from the testing. Temperature and pressure measuring points s
d in order to obtain representative mean values.

hllation of heat pumps consisting of several parts

of heat pumps consisting of séveral refrigeration parts (split heat pumps), the follow

air
any
hall

han

p or

the
hed
hall

ing

the

DINS;

the

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

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

c) thermal insulationshall be applied to the lines in accordance with the manufacturer's instructi

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

6 Settil 5 dlld tCDt LUllditiUllD

6.1 General

Set points for internal control equipment of the unit, i.e. thermostats, pressure switches or mixing
valves, shall be set to the values as stated in the installation and operating instructions.

If several set points or a range are stated, the manufacturer shall indicate the one to be used for the tests.

6.2 Settings for non-ducted units

For non-ducted units, the adjustable settings, i.e. louvers and fan speed, shall be set according to the
installations and operating instructions.

4

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=daa54f4eaffd7fec5a73c1568ec33f65

IS0 19967-2:2019(E)

Without information from the manufacturer, louvers and fan speed shall be set for maximum air flow rate.

6.3 Setting the external static pressure difference for ducted units

The volume flow and the pressure difference shall be related to standard air and with dry heat
exchanger. If the air flow rate is given by the manufacturer with no atmospheric pressure, temperature
and humidity conditions, it shall be considered as given for standard air conditions.

The air flow rate as stated in the installation and operating instructions shall be converted into
standard air conditions. The air flow rate setting shall be made when the fan only is operating.

The rated air flow rate as stated in the installation and operating instructions shall beyget and the
restilting external static pressure (ESP) measured.

If the ESP is lower than 30 Pa, the air flow rate is decreased to reach this minimum value. Thq apparatus
usefl for setting the ESP shall be maintained in the same position during all the tésts.

If the installation and operating instructions state that the maximum allow@able duct length is for inlet
and outlet together less than 2 m, then the unit shall be tested with the duct length and|the ESP is
confidered to be 0.

6.4 Setting of units with integral pumps

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

When the liquid pump has one or several fixed speeds; the speed of the pump shall be set|in order to
proyide the minimum external static pressure.

In dase of variable speed liquid pump, the manufacturer shall provide information to set the pump in
ordpr to reach a maximal external static pressure of 10 kPa.

Devjiations from set values shall not exceed values indicated in Table 2. Variations from specified
confditions shall not exceed values indicated in Table 3.

Table'2\— Permissible deviations from set values

Permissible deviation of the Permissible deviations of indi-
Measured quantity arithmetic mean values from vidual measured values from set
set values values
Liquid
— |inlet temperature +0,2 K +0,5K
— |outlet temperature +0,3K +0,6 K
— |volumeflow? +1 % +2,5%
— |static pressure difference — 10 %
Air
— inlet temperature
— dry bulb +0,3K +1K
— wetbulb +0,4 K +1 K
— volume flow +5% +10 %
— static pressure difference — +10 %
Voltage +4 % *4 %
a  Frosting period excluded.

© IS0 2019 - All rights reserved 5
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Table 3 — Variations allowed for the test conditions when the heat pump is running

Variations of arithmetical mean

Variation of individual readings

Readings values from s;t)ieoclilfsied test condi- from specified test conditions
Interval Interval Interval Interval
Ha Db Ha Db

Air

— dry-bulb temperature¢ +0,6 K +1,5 K +1,0K +5,0 K

— wet-bulb temperature +0,4 K +1,0K +0,6 K —

Liquid

— inlet temperature +0,2 K — +0,5K -5K

— outlet tpmperature +0,5K — +1 K +2 K

b Interval
heat pump is

is doubled.

a2 IntervallH applies when the heat pump is in the heating mode, except for the first 10 min after termihation of a def
cycle, and thle first 10 min after a restart of the heat pump.

D applies during a defrost cycle and during the first 10 min after the termination ofja défrost cycle when|the
operating in the heating mode.

¢ For units with outdoor heat exchanger surfaces greater than 5 m2, the deviation on the'aip inlet dry bulb tempera

Fost

ure

6.5 Testiconditions

The space
depending
given by the manufacturer.

For the rat

heating tests shall be carried out under the environmeéntal conditions specified in Tablle 4
on the location of the unit. For all units, electrical power voltage and frequency shal

be

ng tests, the appropriate test conditions shaffbe applied in accordance with Tables 5, 6 and 7.

The airfloy rate shall be set to nominal, as indicatéd by the manufacturer. When only a range is giyen,

tests are td

be carried out at the maximum value

Table 4 — Environmental conditions

Type

Measured quantities

Environmental temperaturge

Air-to-watdr units installed indoors

Dry bulb temperature

15°Cto 30°C

Air-to-watdr units installed outdoers

Dry bulb temperature
Wet bulb temperature

Air inlet temperatures
(see Tables 5 6 and 7)

Table$s— Test conditions for space heating (Low temperature)

Outdoor heat exchanger Indoor heat exchanger
Low temperature applications
Inletdry bulb | Inlet wetbulb | Inlettempera- Outlet
WCIIpPCI dature WIIpcrdiurc urce WIIpTIrdiul e
°C °C °C °C
Standard 7 6 30 35
rating conditions
Application 2 1 a 35
Rating conditions _7 -8 a 35
-15 — a 35
12 11 a 35

a2 The testis performed at the flow rate obtained during the test at the standard rating conditions.
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https://standardsiso.com/api/?name=daa54f4eaffd7fec5a73c1568ec33f65

IS0 19967-2:2019(E)

Table 6 — Test conditions for space heating (Medium temperature)

Outdoor heat exchanger . Indoor heat exchanggr .
Medium temperature applications
Inletdry 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 — a 45
12 11 a 45
a | The testis performed at the flow rate obtained during the test at the standard rating conditions.

Table 7 — Test conditions for space heating (High temperature)

Outdoor heat exchanger . Indoor heat exchy nger
High temperature applications
Inletdry bulb | Inletwetbulb Inlet Qutlet
temperature temperdture temperature temperature
°C °C °C °C
Standard 7 6 47 55
rating conditions
Application 2 1 a 55
Rating conditions 7 -8 a 55
-15 — a 55
12 11 a 55
a | The testis performed at the flow rate pbtained during the test at the standard rating conditions.
7 |Space heating test
7.1] Heating capacity test
The heating capacity-of heat pumps shall be determined in accordance with the direct method at the
watler or brine Heat exchanger at test conditions of Tables 5, 6 and 7, by determination of the volume

flow of the heaktransfer medium, and the inlet and outlet temperatures, taking into consid

sperific heat'capacity and density of the heat transfer medium.

For[steady state operation, the heating capacity shall be determined using the following forry

bration the

hula:

Py =qxpxC,xAt

where

© IS0 2019 - All rights reserved
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| /or

‘nal

the

Py is the heating capacity in watts;
q isthe volume flow rate, expressed in cubic meters per second;
p isthe density, measured at the flow meter location, expressed in kilograms per cubic meter;
C, isthe specific heat, measured at the flow meter location, at constant pressure, expressed in
joules per kilogram and kelvin;
At is the difference between inlet and outlet temperatures, expressed in kelvin;
NOTE1 The mass flow rate can be determined directly instead of the term (g x p).
NOTE2  The enthalpy change AH can be directly measured instead of the item (C,, x At).
7.2 Heating capacity correction
7.2.1 Gepneral
The capacify shall include the correction due to the heat output of indoor andjyor outdoor fans ang
pumps, integrated into the unit or not as follows.
7.2.2 Capacity correction of fans for units without duct connecfion
In the casq of units which are not designed for duct connection,\ive. which do not permit any exte
pressure dfifference, and which are equipped with an integral fan, no capacity correction due to lpeat
provide by|the fan shall apply.
7.2.3 Capacity correction due to indoor fan for ducted units
7.2.3.1 Units with integrated indoor fan
If the fan af the indoor heat exchanger is ah iritegral part of the unit, the power input correction of]
fan, as calqulated with Formula (6) (see«Z.2.5.3.1) shall be:

— subtracted from the measured-headting capacity.

7.2.3.2

nits with non-intégrated indoor fan

If the fan af the indoor héatexchanger is not an integral part of the unit, the power input correctio

calculated

ith Formula(7) (see 7.2.5.3.2) shall be:

— added [to the mieasured heating capacity.

1 as

7.2.4 Capacity correction due to indoor liquid pump

7.2.4.1 Units with integrated liquid pump

If the liquid pump is an integrated part of the unit, the capacity correction as defined in 7.2.4.3 or 7.2.4.4

shall be:

— subtra

cted from the measured heating capacity.

7.2.4.2 Units with non-integrated liquid pump

If the liquid pump is not an integral part of the unit, the capacity correction as defined in 7.2.4.5 shall be:

— added

to the measured heating capacity.
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7.2.4.3 Capacity correction for integrated glandless circulators

If the unitis equipped with a glandless circulator, the capacity correction is calculated using Formula (2):

(qupe)x{“;_”)} @)

where

n isthe global efficiency of the pump calculated according to Annex C;

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

q is the measured liquid flow rate, in cubic meters per second.

-
¥

4.4 Capacity correction for integrated dry motor pumps

If the unit is equipped with a dry-motor pump, the capacity correction*shall be calculated using
Formula (3):
(IE-7)
(qupe)X{—} 3)
n
whére

n is the global efficiency of the pump calculateéd-according to Annex C;
Ap, is the measured available external statie,pressure difference, in Pascals;
q isthe measured liquid flow rate, in‘cubic meters per second;

IE isthe motor efficiency level,

7.24.5 Capacity correctionfor non-integrated liquid pumps

If the measured hydraulic power according to Annex C is <300 W, the liquid pump is consjdered as a
glandless circulator. The capacity correction is calculated using Formula (4):

[ax(-Ap; )]X[ﬂ} (4)

n

whére

1 is the global efficiency of the pump calculated according to Annex C;

Ap. is the measured internal static pressure difference, in Pascals;

1

q isthe measured liquid flow rate, in cubic meters per second.

If the measured hydraulic power according to Annex C is >300 W, the liquid pump is considered as a
dry-motor pump. The capacity correction is calculated using Formula (5):

[QX(—Api)]{(IEn_ ")} 5)

where

© IS0 2019 - All rights reserved 9
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n
Ap;

q
IE

is the global efficiency of the pump calculated according to Annex C;
is the measured internal static pressure difference, in Pascals;
is the measured liquid flow rate, in cubic meters per second;

is equal to 0,88 (the average the motor efficiency level for IE3 efficiency level).

7.2.5 Effective power input

7.2.5.1 (

The effecti
and/or pur

7.2.5.2 K

In the casg
pressure d

teneral

ve power input shall include the correction due to power input of indoor and/or outdoor
nps, integrated or no to the unit as follows.

ower input correction of fans for units without duct connection

of units which are not designed for duct connection, i.e. which do not permit any exte
fferences, and which are equipped with an integral fan, the power-absorbed by the fan s

be included in the effective power absorbed by the unit.

7.2.5.3 K

7.2.5.3.1

Ifafanisa
in the effe
absorbed 1

(

qxAp,
n

where

n s

Ap, is

q is

7.2.5.3.2

If no fan is

ower input correction of fans for units with duct connection

Power input correction for integrated fans

‘tive power absorbed by the unit. The fraction that is to be excluded from the total po
y the unit shall be calculated using Formulad6):

)

0,3 by convention;
the measured available external static pressure difference, in Pascals;

the nominal air flow rate, in cubic meters per second.

Power input correction for non-integrated fans

provided with the unit, the proportional power input which is to be included in the effec

ans

‘nal
hall

h integral part of the unit, only a fraction of the pewer input of the fan motor shall be included

Wer

(6)

tive

power absq)rbed by the unit shall be calculated using the Formula (7):

(gx—Ap;)

n

where

n

is 0,3 by convention;

Ap; is the measured available internal static pressure difference, in Pascals;

q

10

is the nominal air flow rate, in cubic meters per second.

(7)
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7.2.5.4 Power input correction of liquid pumps

7.2.5.4.1 Power input correction for integrated liquid pumps

When the liquid pump is integrated into the unit, it shall be connected for operation. When the liquid
pump is delivered by the manufacturer apart from the unit, it shall be connected for operation according
to the manufacturer’s instructions and be then considered as an integral part of the unit.

For an integrated liquid pump, only a fraction of the input to the pump motor shall be included in

the effective power absorbed by the unit. The fraction which is to be excluded from the total power
abserbed ]‘\y the unit shall be calculated using Formula (8):

(qxApe)
n

(8)
whegre

n isthe efficiency of the pump calculated according to Annex C;
Ap, is the measured available external static pressure differenee,int Pascals;
q isthe measured liquid flow rate, in cubic meters per se€ond.

In cpse the liquid pump is not able to provide any external static pressure difference, then thigcorrection
does not apply but the correction shall be made accordingto 7.2.5.3.2.

7.2{5.4.2 Power input correction for non-integrated liquid pumps

If np liquid pump is provided with the unit, theproportional power input which is to be inclfided in the
effgctive power absorbed by the unit shall be calculated using Formula (9):

[CIX(‘APi )]

n

9
whére

n s the efficiency'ofithe pump calculated according to Annex C;

Ap;

; is the measlired available internal static pressure difference, in Pascals;

q isthe measured liquid flow rate, in cubic meters per second.

7.3| Testprocedure

7.3.T—Generat

The test procedure consists of three periods: a preconditioning period, an equilibrium period and a
data collection period. The duration of the data collection period differs depending on whether the heat
pump's operation is steady-state or transient. The detail of heating capacity test procedure is described
in Annex B.

7.3.2 Preconditioning period

The test room reconditioning apparatus and the heat pump under test shall be operated until the test
tolerances specified in Table 2 are attained for at least 10 min. A defrost cycle may end a preconditioning
period. If a defrost cycle does end a preconditioning period, the heat pump shall operate in the heating
mode for at least 10 min after defrost termination prior to beginning the equilibrium period.
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7.3.3 Equilibrium period

A complete equilibrium period is 1 h in duration. Except as specified in transient test, the heat pump

shall operate while meeting the test tolerances in Table 2.

7.3.4 Data collection period

The data collection period immediately follows the equilibrium period. Data shall be collected as

specified for the test method(s).

the

An integrating electrical power (watt-hour) meter or measuring system shall be used for measurin
electrical gnergy supplied to the equipment. During defrost cycles and for the first 10 min followi
defrost termination, the meter or measuring system shall have a sampling rate of at least every.

7.4 Heating capacity calculation

7.4.1 Steady state capacity test

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

7.4.2 Transient capacity test

For equipment where one or more complete cycles occur during the data collection period,
following dhall apply. The average heating capacity shall be determined using the integrated capa
and the elapsed time corresponding to the total number of‘Complete cycles that occurred over the ¢
collection period. For equipment where no complete cycle*occurs during the data collection period,
following shall apply. The average heating capacity shadll'be determined by using the integrated capa
and the elapsed time corresponding to the total data collection period.

7.5 Effective power input calculation

7.5.1 Steady state test

An averagd electric power input shall be determined from the integrated electrical power over the s
data collection period than the ene used for the heating capacity calculation.

7.5.2 Transient with defrost cycle

An averagd electric power input shall be determined on the basis of the integrated electrical power
the time cgrrespending to the total number of complete cycles during the same data collection pe
as the one pised for the heat capacity calculation.

g a

the
ver

the
Ccity
lata
the
Ccity

ime

and
-iod

7.5.3 Transtentwithoutdefrostcycie

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 capa
calculation.

city
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8 Testresults and test report

8.1 Data to be recorded

The data to be recorded for the heating capacity tests are given in Table 8. The table identifies the
general information required but is not intended to limit the data to be obtained. These data shall be
the mean values taken over the data collection period, with the exception of time measurement.

Table 8 — Data to be recorded

Water enthalpy Water enjthalpy
Measured quantity of result Unit method method
Nonducted Ductled
Ambient conditions
Air[temperature, dry bulb °C b'¢ X
Atmospheric pressure kPa b'¢ X
Electrical quantities
Voltage \Y X X
Totpl current A X X
Totpl power input, P W X X
Effe¢ctive power input, Py w X X
Thermodynamic quantities
a) Water or brine
inl¢t temperature °C X X
outfet temperature ¢ X X
voliime flow m3/s X X
prejssure difference kPa X X
b) Air source heat exchanger
Air
inldt temperature, dry bulb °C X X
inldt temperature, wet bulb °C X X
For]duct connection
extprnal/internal static‘pbessure difference Pa
vollime flow rate, g m3/s
¢) qompressor
rotptional speéd of open type min-! X
power input of motor w X
d) Defrost
defrostperiod S X X
Operating cycle with defrost min X X
Data collection period min X X
Heating Capacities w X X

8.2 Testreport
The test report shall at least contain:
a) date;

b) testinstitute;
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c) testlocation;

d) test method;

e) testsupervisor;

f) testobject designation:

1) type;

2) serial number;

3) name of the manufacturer;

g) typeo
h) massd
i) proper
9 Marki
Each heat j

is in positi
consists of

Frefrigerant;
frefrigerant;

ties of fluids.

ing

pump shall have a durable, permanently fixed marking that jis edsily readable when the nnit
bn for use, bearing at least the information required by saféty standards. If the heat pymp
several parts, the information shall be marked on each of these parts together with|the
model designation of the complementary parts.

14
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Annex A
(informative)

Maximum and minimum operation

General
=enera:

The
con

test shall be conducted with the equipment functioning at full-load operation. The safety
ponents should not start operating and cause the heat pump water heater to stop runniy

A.2 Maximum operation

A.2l1 General

Dur
Thd

ing the entire test process, there should be no damage for any part of the heat pump w3
heat pump water heater should also be able to operate normally.

A.2l2 One-time heating heat pump water heater

At the rated frequency, adjust the test voltages respectively to 90 % and 110 % of the rat
Start operation for the heat pump water heater under:the maximum operating conditions s
Tabje A.1. After achieving stabilization, operate it continuously for 30 min. Stop the machin|
(at this point, the voltage rise should not exceed-3"%) and then restart operation for 30 min.

A.2l3 Circulated heating heat pumpwater heater and static heating

At the rated frequency, adjust the test.voltages respectively to 90 % and 110 % of the ra]
Start operation for the heat pump water heater under the maximum operating conditions
in Table A.1 until the outlet water'temperature reaches the set value (at this point, the v
shopild not exceed 3 %). Stop the machine and discharge the water at a flow equivalent to th
profuction capacity. At the same time, inject the same flow of cold water at 29 °C until the
starts operating again. At this point, stop the water discharge and water injection. Cause the
er heater to contint@ operating until the set temperature. After that, stop the machine.

A.3 Minimum operation

A.3l1 One-time heating minimum operation test

protection
g.

hter heater.

ed voltage.

tlipulated in

for 3 min

ed voltage.
stipulated
oltage rise
e hot water
heat pump
heat pump

Op4qrate the heat pump water heater under the minimum operating conditions stipulated i

h Table A.1

until the operating conditions stabilize. After that, operate for another 4 h.

A.3.2 C(Circulated heating minimum operation test

Connect the self-equipped standard water tank of the heat pump water heater or the external water

tank (it is required for this external water tank to be of the same volume as the water tank

water heating capacity test). Under the minimum operating conditions stipulated in Table A.

for the hot
1, start the

machine and operate it until the heat pump water heater reaches the highest set temperature. Stop the

machine after that.

© IS0 2019 - All rights reserved
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A.3.3 Static heating minimum operation test

Connect the self-equipped standard water tank (water tank of largest volume) of the heat pump water
heater. Under the minimum operating conditions stipulated in Table A.1, start the machine and operate
it until the heat pump water heater reaches the highest set temperature. Stop the machine after that.

Table A.1 — Test operating conditions for air source heat pump water heater

Item Water side Air side
Inlet water Outlet water Dry bulb Wet bulb
Femperature/,cTFemperature/,C—Femperature/,c—TFemperaturey°C
Maximum ¢perating conditions 29 55 43 26
Minimum dperating conditions 9 55 7 6
NOTE Mainjtain the same water flow rate.

16
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Annex B
(normative)

Heating capacity test procedures given in 7.2 and 7.3

B.1—General

The test procedure shall identify whether the unit will operate in steady state conditions or in transient
regjme due to defrost cycles that may occur depending on the operating conditions.

The procedure is applicable to both the air enthalpy and the calorimeter room niethods.

The test procedure is described by the following flowchart (See Figure B.1).The different qteps of the
proredure are explained in the following subclauses. The steps of the.flowchart shall ihmediately

follpw each other.

v
4 X 5
v
3
v
4 X 7
v
v v
8B 8A
Figure B.1 — Flowchart of steps procedure
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B.2 Step 1: Preconditioning

The test room reconditioning apparatus and the heat pump water heater under test shall start and
operate until the test tolerances 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
when testing at any rating conditions for outdoor air stated in Tables 3, 4, 5, 6 and 7

For heat pump water heater units having defrost cycles at the standard rating condition, the water flow
rate shall be set at the corresponding time averaged inlet/outlet water temperatures measured on a
5-min period starting 20 min after the end of a defrost cycle, manually or automatically induced.

B.3 Step 2: Forced defrost cycle

It is recomimended to terminate Step 1 with a manually or automatically induced defrost cycld, so
that the prfocedure can continue with no or very small influence on the unit of the wiay ‘the operafing
conditions|were achieved.

—

Step 2 chefks whether the recommendation has been followed or not to decide the next step of|the
flowchart.

B.4 Step 3: Equilibrium period

During an gquilibrium period of one hour, the heat pump water heater shall operate, while meeting|the
test tolerapces specified in Table 2, except if a defrost occurs during this period in which case the fest
tolerancesspecified in Table 3 apply.

NOTE IIf a defrost occurs before the end of Step 3, it is notnecessary to wait for the complete duration ofjthis
step. The teft can continue directly with the next step of the'flowchart.
B.5 Step 4: Defrost cycle

It is checkdd whether the unit operated a defrost cycle during the previous step (Step 3 or Step 5).

B.6 Step 5: Data collection

Data shall be sampled at equabintervals that span every 30 s or less, except during defrost cyclef as
specified below, for a duration of 70 min.

During deffrost cycles;plus the first 10 min following defrost termination, data used in evaluating|the
integrated|heating<capacity and the integrated power input of the heat pump water heater shall be
sampled more fréquently, at equal intervals that span every 10 s or less.

When using€he'indoor air enthalpy method these more frequently sampled data include the change in

data include all measurements requlred to determme the indoor-side capac1ty

For heat pump water heaters that automatically switch off the indoor fan during a defrost, the
contribution of the net heating delivered and/or the change in indoor-side dry bulb temperature shall
be assigned the value of zero when the indoor fan is off, if using the indoor air enthalpy method. If using
the calorimeter test method, the integration of capacity shall continue while the indoor fan is off.

The difference between the leaving and entering temperatures of the heat transfer medium at the
indoor heat exchanger shall be measured during the data collection period (Step 5). For each interval of
5 min during the data collection period, an average temperature difference shall be calculated, AT; (t).
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The average temperature difference for the first 5 min of the data collection period, AT; (¢ = 0), shall be
saved for the purpose of calculating the following percent change:

AT; (t=0)-AT; (1)

%AT =

(B.1)

AT; (t=0)
The following Figure B.2 illustrates the temperature decrease during Step 5 and the calculation of %AT.
- 10 mm R
 Smm  _S5mm | | . 5mm __5mm _

NO1
steq]

B.7

If the quantity %AT does not exceed 2,5 % and the test tolerances specified in Table 2 aj

dur
test

If af
the
B.§

Thd
dur

-~
/|
Figure B.2 — Data collection
E If a defrost occurs before the end of Step 551t is not necessary to wait for the complete dur

. The test can continue directly with the next.step of the flowchart.

Step 6: Variation of %AT

ing the data collection perigd:\(Step 5), then the heat capacity test shall be designated a s
(Step 7).

any time during Step.5, the quantity %AT exceeds 2,5 % then the test shall directly cor
next step of the flowchart.
Step 7:Steady state operation

testds.considered to be steady state and shall be terminated after the data collecti
ing'which test tolerances specified in Table 2 were fulfilled.

Per

ation of this

e satisfied
eady-state

tinue with

n (Step 5)

odic fTuctuations 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.

Data from the 70 min of the data collection is used for calculating the heating capacity of the unit.

B.9 Step 8: Transient operation

The test is considered to be a transient test and defrost cycles might occur.

© IS0 2019 - All rights reserved
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A defrost cycle starts when the operation of the unit is modified to manage the defrost of the outdoor
heat exchanger.

NOTE 1

Here below some examples of modified operation which define the start of a defrost cycle.
The 4-way valve signal indicates a change of state.
The water temperature difference 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 initial state.

NOTE 2 Illere below some examples of modified operation which define the end of a defrost cycle.

One or

As noted 31:1

collected
Interval D

heating int

All data co
tolerances
then used

separately,

B.10 Stey

In Step 8b)
completes

The 4-y

The walter temperature difference is larger than 0,2 K.

vay valve signal indicates a change of state.

everal compressor(s) start(s).

Table 3, the test tolerances are specified for two sub-intervals. Interval H consists of ¢
ring each heating interval, with the exception of the first 10 minafter defrost terminaf

erval.

lected during each interval, H or D, shall be used to evaluate compliance with the Table 3
Data from two or more H intervals or two or more.D intervals shall not be combined
n evaluating Table 3 compliance. Compliance is based on evaluating data from each inte

) 8b

the data shall be recorded until 3th have elapsed or until the heat pump water he
three complete cycles during the périod, whichever occurs first, as no data collection (Ste

occurred
shall be ac

Only the
calculatio
data overt

ter the latest equilibrium period<Step 3). In Step 8a, the test tolerances specified in Tah
ieved during the total duratien:

ata from the completed ,cycles that occurred during the 3 h, are used for performd
. If no complete cycleoceurs during 3 h, then the performance is calculated from the ave
e3h.

lata
ion.

consists of data collected during each defrost cycle plus the first 10 min of the subsequent

test
and
rval

hter

p 5)
le 3

nce
age

If at an elapsed time of 3<,)the heat pump water heater is conducting a defrost cycle, the cycle shall be

completed
period; fro

For a mul
whatever

efore ending the data recording. A complete cycle consists of a heating period and a def
defrosttérmination to defrost termination.

iple refrigerant circuit units, the data is recorded and calculated over a 3-hour dura
estate of cycling of the different refrigerant circuits.

rost

[ion
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