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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 proced d e ) e are
described in the ISO/IEC Dlrectlves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

rawn to the possibility that some of the elements of this document may.be the subject of
4. ISO shall not be held responsible for identifying any or all such patenb rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions [related to conformity assessment, as well as information about ISO’s adherence fo the
World Trade|Organization (WTQO) principles in the Technical Barriers to Trade (TBT), see the follpwing
URL: www.ido.org/iso/foreword.html.

This documént was prepared by Technical Committeé ISO/TC 86, Refrigeration and air-conditipning,
Subcommitt¢e SC 6, Testing and rating of air-conditigners and heat pumps.

This third edition cancels and replaces the second edition (ISO 5151:2010), which has been techilically
revised.

vi © ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=ad3c2b9e549de014bcf475c8b0fad413

INTERNATIONAL STANDARD

ISO 5151:2017(E)

Non-ducted air conditioners and heat pumps — Testing
and rating for performance

1

Scope

This document spec1fles performance testlng, the standard condltlons and the test methods for

This document is limited to:

The requirements of testing and rating contained in this document are based on the us
assemblies.

This document is not applicable toithe rating and testing of the following:

a)
b)

‘)
d)
e)
f)

ducted air conditioners and/or ducted heat pumps rated at less than 8 kW, and intend
af an external static pressure of less than 25 Pa.

= =

Eat pumps;

factory-made, electrically driven and use mechanical compression;

utilizing single, multiple and variable capacity coimponents;

ultiple split-system utilizing one or more refrigeration systems, one outdoor unit ang
imdoor units, controlled by a single thermostat/controller.

water-source heat pumps-or-water cooled air conditioners;

nulti-split-system ajr‘conditioners and air-to-air heat pumps (follow ISO 15042 for t
sfich equipment);

rIobile (windewless) units having a condenser exhaust duct;
individualassemblies not constituting a complete refrigeration system;

epguipment using the absorption refrigeration cycle;

heat pumps.

bd to operate

bsidential, commercial and industrial single-package and{split-system air condfitioners and

one or more

b of matched

he testing of

Aaca crnacifin

d 1e¥ad Aot it Ao + for +h din +hic o
\ean vy \4\.11.41[.}111\,11\— \'A\’\'IJL AUl LITU ST DIJ\,\,lll\'u IAA CIITOo U

equipment).

15043253 ferthetesting of such

This document does not cover the determination of seasonal efficiencies, which can be required in some
countries because they provide a better indication of efficiency under actual operating conditions.

NOTE

“heat pumps”.

2

Normative references

Throughout this document, the terms “equipment” and “systems” mean “air conditioners” and/or

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

© IS0 2017 - All rights reserved
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ISO 817, Refr

017(E)

igerants — Designation and safety classification

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

3 Terms

For the purp

and definitions

oses of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

IEC Elec

ISO Onli

3.1

non-ducted
encased ass¢
enclosed spa

Note 1 to entrn
for cooling an
for circulatin
than one asse

Note 2 to entr]

3.2

non-ducted
encased ass¢
enclosed spa

Note 1 to entr
if cooling and

- - G | Al LL 1 b - L
TUpculd. davdlldUlT dU LLLY. /7 VW VW VW.CICLLI UPCUIA.UL 5/

he browsing platform: available at http://www.iso.org/obp

@ir conditioner
mbly or assemblies, designed primarily to provide free delivery of cohditioned air
ce, room or zone

y: It can be either single-package or split-system and comprises a primary source of refrige
H dehumidification. It can also include means for heating other than a’heat pump, as well as
b, cleaning, humidifying, ventilating or exhausting air. Such equipment can be provided in
nbly, the separated assemblies (split-systems) of which are inténded to be used together.

y: An enclosed space, room or zone is known as a conditioned space.

heat pump
mbly or assemblies designed primarily to*provide free delivery of conditioned air
re, room or zone and includes a prime seuyrce of refrigeration for heating

y: It can be constructed to remove heaf from the conditioned space and discharge it to a heg
dehumidification are desired from'the same equipment. It can also include means for circu

cleaning, humiidifying, ventilating or exhausting air. Such equipment can be provided in more than one ass¢

the separated
Note 2 to entr]

3.3
standard ai

dry air at 2
1,204 kg/m3

3.4

assemblies (split-systems) of which are intended to be used together.

y: An enclosed space, room or zone is known as a conditioned space.

s

) °C and at a,'sfandard barometric pressure of 101,325 kPa, having a mass deng

indoor dischargeairflow

rate of flow ¢
Note 1 to entr

3.5

to an

ration
means
more

to an

t sink
ating,
bmbly;

ity of

f@ir from the outlet of the equipment into the conditioned space

y: See Figure 1.

indoor intake airflow
rate of flow of air into the equipment from the conditioned space

Note 1 to entr

3.6

y: See Figure 1.

ventilation airflow
rate of flow of air introduced to the conditioned space through the equipment

Note 1 to entr

y: See Figure 1.
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3.7
outdoor discharge airflow
discharge rate of flow of air from the equipment

Note 1 to entry: See Figure 1.

3.8
intake outdoor airflow
rate of flow of air into the equipment from the outdoor-side

Note 1 to entry: See Figure 1.

3.9
exhatpist airflow
rate df flow of air from the indoor-side through the equipment to the outdoor-side

Note 1 to entry: See Figure 1.

3.10
leakdge airflow
rate df flow of air interchanged between the indoor-side and outdooz:side through the equipment as a
resulf of its construction features and sealing techniques

Note 1 to entry: See Figure 1.
Note 4 to entry: This is not applicable for split system products;

3.11
bypapsed indoor airflow
raterjiflow of conditioned air directly from the“indoor-side outlet to the indoor-sidg inlet of the
equipment

Note 1 to entry: See Figure 1.

3.12
bypapsed outdoor airflow
rate df flow of air directly from.the*outdoor-side outlet to the outdoor-side inlet of the equlpment

Note 1 to entry: See Figure 1,

3.13
equalizer openingairflow
rate df flow of air €hrough the equalizer opening in the partition wall of a calorimeter

Note 1 to entry:See Figure 1.

3.14
total ceoling capacity
amount of sensible and latent heat that the equipment can remove from the conditioned space in a
defined interval of time

Note 1 to entry: Total cooling capacity is expressed in units of watts.

3.15

heating capacity

amount of heat that the equipment can add to the conditioned space (but not including supplementary
heat) in a defined interval of time

Note 1 to entry: Heating capacity is expressed in units of watts.

© IS0 2017 - All rights reserved 3
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latent cooling capacity
room dehumidifying capacity
amount of latent heat that the equipment can remove from the conditioned space in a defined

interval of ti

Note 1 to entry: Latent cooling capacity and room dehumidifying capacity are expressed in units of watts.

3.17

me

sensible cooling capacity
amount of sensible heat that the equipment can remove from the conditioned space in a defined

interval of ti

e

Note 1 to entr]

3.18
sensible hed
SHR
ratio of the s

3.19
rated voltag
voltage show

3.20
rated frequg
frequency sh

3.21
energy effic
EER

ratio of the total cooling capacity to the effective power input to the device at any given set of

conditions

Note 1 to enty
watts/watt.

3.22
coefficient g
corp

ratio of the
conditions

Note 1 to enty
watts/watt.

3.23

y: Sensible cooling capacity is expressed in units of watts.

tratio

bnsible cooling capacity to the total cooling capacity

e
n on the nameplate of the equipment

ENICY
own on the nameplate of the equipment

iency ratio

f performance

heating capacity-to the effective power input to the device at any given set of

rating

y: Where the EER is stated without an indication of units, it is understood that it is derived from

rating

y: Wheré\the COP is stated without an indication of units, it is understood that it is derived from

total power
Pt

input

average electrical power input to the equipment as measured during the test

Note 1 to entry: Total power input is expressed in units of watts.

3.24

effective power input

Pg

average electrical power input to the equipment obtained from

— the power input from the compressor(s),

— the power input to electric heating devices used only for defrosting,

© ISO 2017 - All rights reserved
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— the power input to all control and safety devices of the equipment, and
— the power input for operation of all fans

Note 1 to entry: Effective power input is expressed in units of watts.

3.25

full-load operation

operation with the equipment and controls configured for the maximum continuous duty refrigeration
capacity specified by the manufacturer and allowed by the unit controls

Note 1 to entry: Unless otherwise regulated by the automatic controls of the equipment, all indoor units and

COMPYESSOTS Operate auring fult-toadoperations:
12 1
\<11 2>/
|
! 3
|
:
10 I 4 5
|
|
B9
|
|
I
b N
7
N
Key
1 outdoor-side 7  equalizer opening
2 outdoor discharge 8 indoor intake
3  exhaust 9  ventilation
4  leakage 10 bypassed indoor
5 bypassed outdoor 11 indoor discharge
6  outdoor intake 12 indoor-side

NOTE Airflow diagram illustrating the definitions given in 3.4 to 3.13

Figure 1 — Airflow diagram

© IS0 2017 - All rights reserved 5
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4 Symbols
Symbol Description Unit
A coefficient, heat leakage 1/(s*K)
An area, nozzle m2
Cq nozzle discharge coefficient a
cpal |specific heat of moist air entering indoor-sideb J/(kgb-K)
cpaz |specific heat of moist air leaving indoor-sideb J/(kgb-K)
Cpa3 |specific heat of moist air entering outdoor-sideb J/(kgb-K)
Cpa4 |SpefITiC eat of molst alr leaving outdoor-sidev T7/TkgrK)
cpw |spegific heat of water J/(kgbK)
Dn nozzle throat diameter m
D¢ outkide diameter of refrigerant tube m
ha1  |spefific enthalpy of air entering indoor-side J/kgb
haz  |spefific enthalpy of air leaving indoor-side J/kgb
ha3  |spefific enthalpy of air entering outdoor-side J/kgb
has  |spefific enthalpy of air leaving outdoor-side J/kgb
hfr  |spefific enthalpy of refrigerant liquid entering expansion device ]/kg
hfp  |spekific enthalpy of refrigerant liquid leaving condenser ]/kg
hg1  |spefific enthalpy of refrigerant vapour entering compressor ]/kg
hg2  |spefific enthalpy of refrigerant vapour leaving compressor ]/kg
hr1  |spekific enthalpy of refrigerant entering indoor-side ]/kg
hrp  |spekific enthalpy of refrigerant leaving indoor-side ]/kg
hw1 |spefific enthalpy of water or steam supplied tolindoor side test chamber ]/kg
hw2 |spefific enthalpy of condensed moisture leaving indoor side test chamber ]/kg
hw3 |spefific enthalpy of condensed moistufe Jeaving outdoor-side test chamber ]/ kg
hws |spefific enthalpy of the water supplied to the outdoor side test chamber ]/kg
hws  |spekific enthalpy of the condensed'water (in the case of H1 test condition) and the ]/kg
frogt, respectively (in the case of H2 or H3 test conditions) in the test unit
K1 latdnt heat of vaporization.of water (2 460 x 103 J/kg at 15 °C) ]/kg
L length of refrigerant Jine m
Pa barpmetric pressure kPa
Pc tes{ chamber edqualization pressure Pa
Pn absplute préssure at nozzle throat Pa
Pv velgcity préssure at nozzle throat or static pressure difference across nozzle Pa
Pj powerinput, indoor-side data W
Px power input to compressor \'\
P total power input to equipment w
qm |air mass flow rate kg/s
qr refrigerant flow rate kg/s
qro |refrigerant and oil mixture flow rate kg/s
qv air volume flow rate m3/s
qvi |air volume flow rate, indoor-side m3/s
a  Dimensionless value.
b [t means the mass of dry air; the mass, kg, of denominator in this unit is based on dry air (or DA). For units practically
used in the air conditioning field, “kg (DA)” is very often used for denominator. Example: J/kg(DA), m3/kg (DA), kg/kg (DA)
NOTE All parameters are in relation to the unit being tested unless specified otherwise.
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Symbol Description Unit
qvo |air volume flow rate, outdoor-side m3/s
qw |condenser water flow rate kg/s
qwc |rate at which water vapour is condensed by the equipment kg/s
qwo |water mass flow supplied to the outside test chamber for maintaining the test kg/s

conditions
Re Reynolds number a
T thickness of tubing insulation m
ta temperature, ambient of compressor calorimeter °C
tai temperature of air entering indoor-side, dry bulb °C
ta? temperature of air leaving indoor-side, dry bulb °C
ta3 temperature of air entering outdoor-side, dry bulb °C
ta temperature of air leaving outdoor-side, dry bulb °C
te temperature of surface of condenser of the compressor calorimeter °C
te temperature of surface of evaporator of the compressor calorimeter, °C
tw temperature of water entering condenser of the compressor calorimeter °C
tw temperature of water leaving condenser of the compressor calorimeter °C
Va velocity of air, at nozzle m/s
Vi specific volume of dry air portion of mixture at nozzleb m3/kgb
vy specific volume of air-water vapour mixture at nozzle m3/kg
w mass of cylinder and bleeder assembly, empty g
Wi mass of cylinder and bleeder assembly, with sample g
Wi mass of cylinder and bleeder assembly, with oil from sample g
Wil  |specific humidity of air entering indooer-sideb kg/kgb
Wip  |specific humidity of air leaving indopr-sideb kg/kgb
Wy  |specific humidity at nozzle inlétb kg/kgb
|74 water vapour (rate) conderised kg/s
X9 concentration of oil to refrigerant-oil mixture a
X mass ratio, refrigerantto refrigerant-oil mixture a
Y expansion factot a
ag  |Interconnectinig tubing heat transfer coefficient W/(m2-K)
A thermal €onductivity W/(m-K)
kinentatic viscosity of air m2/s
»P|c |otherpower input to the indoor-side test chamber (e.g. illumination, electrical w
and thermal power input to the compensating device, heat balance of the
humidification device)
»Poc |sum of all total power input to the outdoor-side test chamber, not including w
power to the equipment under test
¢bc heat removed by cooling coil in the outdoor-side test chamber w
¢ci  |heatremoved by cooling coil in the indoor side test chamber w
¢q |latent cooling capacity (dehumidifying) w
de heat input to evaporator of compressor calorimeter w
¢ni |heating capacity, indoor-side test chamber w

a

b

Dimensionless value.

It means the mass of dry air; the mass, kg, of denominator in this unit is based on dry air (or DA). For units practically
used in the air conditioning field, “kg (DA)” is very often used for denominator. Example: J/kg(DA), m3/kg (DA), kg/kg (DA)

NOTE All parameters are in relation to the unit being tested unless specified otherwise.

© IS0 2017 - All rights reserved
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Symbol

Description Unit

¢no |heating capacity, outdoor-side test chamber

d1i heat leakage into indoor side test chamber through walls, floor and ceiling

¢10 |heatleakage out of outdoor side test chamber through walls, floor and ceiling

¢1p  |heatleakage into indoor-side test chamber through partition separating
indoor-side from outdoor-side

bL line

heat loss in interconnecting tubing

¢sci | sensible cooling capacity, indoor side

e |refr

igerating capacity of a refrigerant compressor

¢tci | totdl cooling capacity, indoor-side
¢tco | totdl cooling capacity, outdoor-side
¢thi |total heating capacity, indoor-side

Ptho  |tot3

22| Elgl(=|=|2| =gl

| heating capacity, outdoor-side

a  Dimensior

NOTE All par

b [t means the mass of dry air; the mass, kg, of denominator in this unit is based on dry air (or*DA). For units pracfically
used in the air|conditioning field, “kg (DA)” is very often used for denominator. Example: J/kg(DA), m3/kg (DA), kg/kl (DA)

less value.

meters are in relation to the unit being tested unless specified otherwise.

5 Coolin

5.1 Cooli

5.1.1 Geng

5.1.1.1 All

tests
g capacity test
eral conditions

equipment within the scope of this document shall have the cooling capacities and energy

efficiency ratios determined in accordance withthe provisions of this document and rated at the cpoling

test conditio

hs specified in Table 1. All tests'shall be carried out in accordance with the requirefnents

of Annex A and the test methods specified in Clause 7. All tests shall be conducted with the equipment

functioning 3
shall be meas

5.1.1.2 If

t full-load operation, as defined in 3.25. The electrical input values used for rating purposes
ured during the cooling ¢apacity test.

he manufacturer~of’equipment having a variable-speed compressor does not piovide

information ¢n the full-load frequency and how to achieve it during a cooling capacity test, the equipment

shall be oper

ated with itsthermostat or controller set to its minimum allowable temperature settigg.

5.1.2 Tem

erature conditions

5.1.2.1 Th¢ temperature conditions stated in Table 1 (columns T1, T2 and T3) shall be considered

standard rating conditions for the determination of cooling capacity. For equipment intended for space
cooling, testing shall be conducted at one or more of the standard rating conditions specified in Table 1.

5.1.2.2 Equipment manufactured only for use in a moderate climate similar to that specified in Table 1,
column T1, shall have ratings determined by tests conducted at T1 conditions and shall be designated as
type T1 equipment.

5.1.2.3 Equipment manufactured only for use in a cool climate similar to that specified in Table 1,
column T2, shall have ratings determined by tests conducted at T2 conditions and shall be designated as
type T2 equipment.
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5.1.2.4 Equipment manufactured only for use in a hot climate similar to that specified in Table 1,
column T3, shall have ratings determined by tests conducted at T3 conditions and shall be designated as
type T3 equipment.

5.1.2.5 Equipment manufactured for use in more than one of the climates defined in Table 1 shall have
marked on the nameplate the designated type (T1, T2 and/or T3). The corresponding ratings shall be
determined by the standard rating conditions specified in Table 1.

5.1.3 Airflow conditions

5 1 3 4 L o | - | - denden A N ) 1 &= = =L - |
[P ¥ By IMMUUUT S IUT dIl UudiIlItity — Al TIUIdIpy (Cot HHITUIUU

5.1.3J]1.1 Tests shall be conducted at standard rating conditions (see Table 1) with-0\Pa stiatic pressure
mainfained at the air discharge of the equipment and with the refrigeration means in operation. All air
quantities shall be expressed as cubic metre per second (m3/s) of standard air, as.defined in 3.3.

Wher the fan speed is adjustable, the difference of the mass airflow rate(ftiom the standqrd air due to
low bprometric pressure should be adjusted by the fan speed.

5.1.3]1.2 Airflow measurements should be made in accordanee with the provisions| specified in
Annex B, as appropriate, as well as the provisions established. in other appropriate anpexes of this
docurhent.

NOTE Additional guidance for making airflow measurements can be found in ISO 3966 and ISP 5167-1.

Table 1 — Cooling capacity rating conditions

Standard rating conditions
Parameter
T1 T2 T3
Templerature of air entering indoor-side:
— dfy-bulb 27°C 21°C 29°C
— Wwet-bulb 19°C 15°C 19°C
Templerature of air entering outdoor-side:
— dfy-bulb 35°C 27°C 46 °C
— Wwet-bulba 24°C 19°C 24°C
Test frequency? Rated frequency
Test yoltage See Table 2
NOTE

T1 Sfandardeooling capacity rating conditions for moderate climates.

T2 Stafidard cooling capacity rating conditions for cool climates.

T3 Standard cooling capacity rating conditions for hot climates.

a  The wet-bulb temperature condition shall only be required when testing air-cooled condensers which evaporate the
condensate.

b Equipment with dual-rated frequencies shall be tested at each frequency.
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Table 2 — Voltages for capacity and performance tests

Rated (nameplate) voltagea Test voltageb
\% Vv

90 to 109 100

110 to 127 115

180 to 207 200

208 to 253 230

254 to 341 265

342 to 420 400

421 to 506 460

507 to 633 575
a  For equiprhent with dual-rated voltages, such as 115/230 and 220/440, the test voltages would be 145V and 230 V|in the
first example, and 230 V and 460 V in the second example. For equipment with an extended voltage vange, such as 110 V to
120 V or 220 V|to 240 V, the test voltage would be 115 V or 230 V, respectively. Where the extended Voltage range spaps two
or more of the rated voltage ranges, the mean of the rated voltages shall be used to determine thétest voltage from thiq table.
EXAMPLE For equipment with an extended voltage range of 200 V to 220 V, the test voltage.would be 230 V, based pn the
mean voltage ¢f 210 V.
b The voltages in this table are for capacity and performance tests other than théunaximum cooling and the magimum
heating performance tests.

5132 O

If the outdoof airflow is adjustable, all tests shall be condueted at the outdoor-side air quantity or
fan control setting that is specified by the manufacturer.Where the fan is non-adjustable, all tests
be conducted at the outdoor-side air volume flow rate inherent in the equipment when operated
the following in place: all of the resistance elements-associated with inlets, louvers and any duc

and attach
the outdoor-

in this documnent, except to adjust for any change caused by the attachment of the airflow meas

device when
5.1.4 Test
5.1.4.1 Pr

5.1.4.1.1 T,
system resist

door-side air quantity

ents considered by the manufacturer as normal installation practice. Once establ
Kide air circuit of the equipment shall remain unchanged throughout all tests presd

using the outdoor air enthalpy test method (see F.2.1).
conditions
econditions

bsts shallbe’conducted under the selected conditions with no changes made in fan sp¢
ance tocorrect for variations from the standard barometric pressure (see 3.3).

at the

shall
with
work
shed,
ribed
uring

bed or

5.1.4.1.2 (prille positions, damper positions, fan speeds, etc. shall be set in accordance wiﬂh the
manufacturer’s INSTTUCHioNs. 1N the absSence of manufacturer s instructions, the griiles, dampers, fan

speeds, etc. shall be set to provide maximum cooling capacity. When tests are carried out at other settings,
these settings shall be noted together with the cooling capacity ratings.

5.1.4.1.3 The test room reconditioning apparatus and the equipment under test shall be operated until
equilibrium conditions, as required by 7.3, are attained. Equilibrium conditions shall be maintained for
not less than 1 h before capacity test data are recorded.

5.1.4.2 Testing requirements

The test shall provide for the determination of the sensible, latent and total cooling capacities as
determined in the indoor-side test chamber.

10 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=ad3c2b9e549de014bcf475c8b0fad413

ISO 5151:2017(E)

5.1.4.3 Duration of test

The data shall be recorded at equal intervals as required by 7.3.3. The recording of the data shall
continue for at least a 30-min period during which the tolerances specified in 7.3 shall be met.

5.2 Maximum cooling performance test

5.2.1 General conditions

The test shall be conducted with the equipment functioning at full-load operation, as defined in 3.25.
The test voltages in Table 3 shall be maintained at the specified percentages under running conditions.
In aﬂiition, the test voltage shall be adjusted so that it is not less than 86 % of the ratgd voltage at
the moment of restarting the equipment after the shutdown required by 5.2.4.2. The detgrmination of
cooling capacity and electrical power input is not required for this performance test

5.2.2| Temperature conditions

The cpnditions, which shall be used during the maximum cooling, are given/in Table 3.

Table 3 — Maximum cooling performance test conditions

Standard rating conditions
Parameter
T1 T2 T3
Templerature of air entering indoor-side:
— dfy-bulb 322€ 27 °C 32°C
— Wwet-bulb 23+°C 19°C 23°C
Templerature of air entering outdoor-side:
— dfy-bulb 43 °C 35°C 52°C
— Wwet-bulba 26°C 24°C 31°C
Test frequencyb Rated frequency
Test yoltage a) 90 % and 110 % of rated voltage with a single nameplate
rating;
b) 90 % of the lower rated voltage and 110 % of th¢ higher
rated voltage for units with a dual or extended pameplate
voltage.

a2 The wet-bulb tempenrature condition shall only be required when testing air-cooled condensers that| evaporate the
condepsate.

b

s3]

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

5.2.3| Airflow conditions

The nTaximum cooling performarnce test snall be conducted with an indoor-side fan speed setting as
determined under 5.1.4.1.2.

5.2.4 Test conditions

5.2.4.1 Preconditions

The controls of the equipment shall be set for maximum cooling and, if provided, all ventilating air
dampers and exhaust air dampers shall be closed.

5.2.4.2 Duration of test

The equipment shall be operated continuously for 1 h after the specified air temperatures in Table 3
have been established in accordance with the tolerances in Table 12. Thereafter, all power to the
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equipment shall be cut off for 3 min and then restored. The operation of the equipment may be restarted
either automatically or through the use of a remote controller or similar device. The test shall continue
for 60 min after the equipment restarts.

5.2.5 Performance requirements

5.2.5.1 Air conditioners and heat pumps shall meet the following requirements when operating at the
conditions specified in Table 3:

a) during one entire test, the equipment shall operate without any indication of damage;

b) the motdrsof the equipment shall operate continuously for the first hour of the test without irijpping
any protective device;

c) after th¢ interruption of power, the equipment shall resume operation within 30 min and run
continudusly for 1 h, except as specified in 5.2.5.2 and 5.2.5.3.

e
|/—‘—\|
d
G b el £ L !
K eyt e - |
1 i [ | I\ |
| |
I i i 1, |
: I I L |
! | | L1 |
| | HE \
| | | B |
| | | 1o |
2 ' ' ' P |
—_—
Key
1 power supply to equipment unit on
2 power supply to equipment off
3 official tept period begins
4  power supply to equipment turned off
5 power supply to equipment turned back.on
6 maximunj time before equipment restimes continuous operation
7  end of tegt, if equipment restartedupon re-energization of power
8 end of tegt, if equipment utilizedfull 30 min for protective device to reset
a

30 min, steady-state operation.

o

60 min, cpntinuous opération running at reduced or increased supply voltage.
¢ 3 min, pojver off.

d 5 min, in Which:a protective device may trip.

e 30 min.

. . . o .
fg 60 min of-eontinuots opet atrorrattet cqulplucut restarts:

Figure 2 — Maximum performance test operation

5.2.5.2 A protective device may trip only during the first 5 min of operation after the shutdown period
of 3 min. During the remainder of that 1 h test period, no protective device shall trip.

5.2.5.3 For those models so designed that resumption of operation does not occur after the initial trip
within the first 5 min, the equipment may remain out of operation for not longer than 30 min. It shall
then operate continuously for 1 h.
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5.3 Minimum cooling, freeze-up air blockage and freeze-up drip performance tests

5.3.1 General conditions

The test conditions specified in Table 4 shall be used when conducting the minimum cooling, freeze-up
air blockage and freeze-up drip performance tests. The tests shall be conducted with the equipment
functioning at full-load operation, as defined in 3.25, except as required in 5.3.3. The determination of
cooling capacity and electrical power input is not required for these performance tests.

5.3.2 Temperature conditions

Tests|shall be carried out under the temperature conditions established in Table 4.

5.3.3| Airflow conditions

The cpntrols, fan speeds, dampers and grilles of the equipment shall be set to.maximize the tendency
to prqduce frost or ice on the evaporator, provided such settings are not contrary to the manufacturer’s
operdting instructions.

5.3.4| Test conditions

5.3.4{1 Preconditions

The eguipment shall be started and operated until the opérating conditions have stabilizegl.

5.3.4]2 Duration of test

After|the operating conditions given in Table 4\have stabilized in accordance with the folerances in
Table|12, the equipment shall be operated for'a period of 4 h. The equipment shall be pernjitted to stop
and start under the control of an automatiélimit device, if provided.

Thble 4 — Minimum cooling, fre€ze-up air blockage and freeze-up drip performance test

conditions
Parameter Standard test conditions

T1and T3 T2
Templerature of air enteting indoor-side:
— dfy-bulb 21°C 21|°C
— wet-bulb 15°C 15°C
Templerature-of dir entering outdoor-side:
— dry-bulb 21°C 10/°C
— wetbulb — +
Test frequencya Rated frequency
Test voltage See Table 2
a  Equipment with dual-rated frequencies shall be tested at each frequency.

5.3.5 Performance requirements
5.3.5.1 The equipment shall operate under the conditions specified without any indication of damage.

5.3.5.2 At the end of the 4-h test, any accumulation of frost or ice on the indoor coil shall not cover
more than 50 % of the indoor-side face area of the indoor coil or reduce the airflow rate by more than
25 % of the initial airflow rate. [If measuring indoor air volume rate using a test apparatus that includes
an exhaust fan (as in Figure B.1), the operating speed of the exhaust fan and/or the position of an in-line
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flow damper shall be controlled to maintain zero static pressure during the 4-h test.] If the equipment
and test apparatus do not allow for visual observation of the indoor coil and if the indoor air volume rate
is not measured, then the requirements of 5.3.5.3 shall be met.

5.3.5.3 During the 4-h test period, the midpoint temperature of every indoor coil circuit or the
refrigerant suction pressure shall be measured at equal intervals that span 1 min or less. The
measurement(s) carried out 10 min after beginning the 4-h test shall be defined as the initial value(s). If
the suction pressure is measured, it shall be used to calculate the saturated suction temperature.

a) Ifthe compressor(s) do(es) not cycle OFF on automatic controls during the test, and

— if coil ci -
the corr¢sponding initial value for each circuit for more than 20 consecutive min, or

— if suction pressure is measured, the saturated suction temperature shall not remain mare than 2 K
below tHe initial value for more than 20 consecutive min.

b) If the compressor(s) cycle(s) ON/OFF on automatic controls during the test, and

— ifcoil cirpuit temperatures are measured, the individual circuit temperatureSimeasured 10 min after
the begipning of any ON cycle during the test shall not be more than 2 K'below the corresponding
initial cifcuit temperature(s), or

— if suctioh pressure is measured, the saturated suction temperature measured 10 min aft¢r the
beginnirig of any ON cycle during the test shall not be more than 2 K below the initial satyrated
suction femperature.

5.4 Freeze-up drip performance test

5.4.1 General conditions

The freeze-up drip performance test shall be run-immediately after completion of the minimum cgoling
and freeze-up air blockage performance tests.and at the conditions specified in Table 4. The test sHall be
conducted wjith the equipment functioning at full-load operation, as defined in 3.25, except as required
in 5.4.3. The determination of capacity-ahd electrical power is not required for this performance fest.

5.4.2 Tema[xerature conditions

The temperafure conditions fep the freeze-up drip performance test are given in Table 4.

5.4.3 Airflow conditions

The air inlet fo theindoor coil shall be covered to completely block the passage of air, so as to attept to
achieve com]rlete blockage of the evaporator by frost or ice.

5.4.3.1 Preconditions

The equipment shall be started and operated until the operating conditions given in Table 4 have
stabilized in accordance with the tolerances in Table 12.

5.4.3.2 Duration of test

After the operating conditions have stabilized, the equipment shall be operated for a period of 4 h.
The equipment shall be permitted to stop and start under the control of an automatic limit device, if
provided. At the end of the 4-h test, the equipment shall be stopped and the air inlet covering removed
until the accumulation of frost or ice has melted. The equipment shall then be turned on with the fan(s)
operating at the highest speed for 5 min.
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5.4.4 Performance requirements
During the test, no ice shall drip from the coil and no water shall drip or blow off the equipment on the
indoor-side.

5.5 Condensate control and enclosure sweat performance test

5.5.1 General conditions

The conditions which shall be used during the condensate control and enclosure sweat test are given in
Table 5. The test shall be conducted with the equipment functioning at full-load operation, as defined in
3.25, except as required in 5.5.3. The determination of cooling capacity and electrical powdr input is not
requifed for this performance test.

5.5.2] Temperature conditions

The temperature conditions which shall be used during this test are given in'Table 5.

Table 5 — Condensate control and enclosure sweat performance test conditjons

Parameter Standard test conditions
Templerature of air entering indoor-side:
— dfy-bulb 27 °C
— wet-bulb 24 °C
Templerature of air entering outdoor-side:
— dfy-bulb 27 °C
— wet-bulba 24 °C
Test frequency? Rated frequency
Test yoltage See Table 2

a  The wet-bulb temperature condition shall only be required when testing air-cooled condensers that{ evaporate the
condepsate.

b Efjuipment with dual-rated freqaencies shall be tested at each frequency.

5.5.3| Airflow conditions

The cpntrols, fans, dampers and grilles of the equipment shall be set to produce the maximum tendency
to sweat, provided such settings are not contrary to the manufacturer’s operating instructions.

5.5.4| Testconditions

5.5.4]1“) Preconditions

After establishment of the specified temperature conditions, the equipment shall be started with its
condensate collection pan filled to the overflowing point and the equipment shall be run until the
condensate flow has become uniform.

5.5.4.2 Duration of test

The equipment shall be operated for a period of 4 h.

5.5.5 Performance requirements

5.5.5.1 When operating under the test conditions specified in Table 5, no condensed water shall drip,
run or blow from the equipment.
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5.5.5.2 Equipment which rejects condensate to the condenser air shall dispose of all condensate
and there shall be no dripping or blowing-off of water from the equipment such that the building or
surroundings become wet.

6 Heatin

g tests

6.1 Heating capacity tests
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Table 6 — Heating capacity rating conditions

Parameter Standard }‘ating condi-

tions

Temperature of air entering indoor-side:

— dry-bulb 20 °C

— wet-bulb (maximum) 15°C

Temperature of air entering outdoor-side, H1: moderate cold condition

— dry-bulb 7°C

— wet-bulb 6°C

Templerature of air entering outdoor-side, H2: cold condition

— dfy-bulb 2PC

— wet-bulb 1pPC

Templerature of air entering outdoor-side, H3: very cold condition

— dfy-bulb -7|°C

— wet-bulb -8°C

Test frequency? Rated frequency

Test yoltage See Table 2

NOTE| If a defrosting cycle occurs during the H1, H2 or H3 heating capacity tests, testing under these [conditions are

acconjplished using either the calorimeter or the indoor air enthalpy method (see Annexes C and D). Refer tq Clause 7.

a  Efuipment with dual-rated frequencies is tested at each frequenéy:

6.1.2| Temperature conditions

6.1.2)]1 Three different outdoor-side temperature conditions, designated as H1l-mgderate cold
condifion, H2-cold condition and H3-very cold condition, are specified in Table 6.

6.1.212 The Table 6 temperature conditions for the air entering the indoor-side of the equipment shall
be us¢d for all heating capacity tests.

6.1.2{3 All heat pumps shall be rated based on testing at the H1-moderate cold condition|temperature
condifions. Heating capacity)tests shall also be conducted at the H2-cold condition and/or [H3-very cold
condifion temperature,\if-the manufacturer rates the equipment for operation at one or both of these
tempegrature condities:

6.1.2)4 If the-heat pump is rated for operation at two frequencies or, in some cases, if tHe equipment
has a|dual-rated voltage, then more than one heating capacity test shall be conducted at eafh applicable
outddor-gide-temperature condition. Table 6 (and Table 2) shall be used to determine|if additional
heatilllg capacity tests are required.

6.1.3 Airflow conditions

6.1.3.1 Heat pump set-up requirements

On the outdoor-side of the heat pump, all resistance elements associated with inlets, louvres and any
ductwork and attachments considered by the manufacturer as normal installation practice shall be
installed. On the indoor-side of the heat pump, grille positions, damper positions, fan speeds, etc. shall
be set in accordance with the manufacturer’s published installation instructions, which are normally
provided with the equipment. In the absence of such installation instructions, grille positions, damper
positions, fan speeds, etc. shall be set to provide the maximum heating capacity when testing at the
H1 temperature conditions. The heat pump set-up used for the H1 test shall be used during the H2
and/or H3 tests, if conducted. When tests are carried out at other settings, these settings shall be noted
together with the heating capacity ratings.
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6.1.3.2 Requirements when using the indoor air enthalpy method

Each heating capacity test shall be conducted with the external static pressure at each indoor unit
maintained at 0 Pa. For the heating capacity calculations described in Annex D, the indoor-side air
volume flow rate shall be expressed in units of cubic metres per second (m3/s) of the air-water vapour
mixture. For reporting purposes, the indoor-side air volume flow rate shall be expressed in units of

cubic metres

NOTE 1

per second of standard air.

well as the provisions established in other appropriate annexes of this document.

Airflow measurements are carried out according to the specifications in Annex B, as appropriate, as

NOTE 2  Additional guidance for making airflow measurements can be found in ISO 3966 and ISO 5167-1.
6.1.4 Defrpst operation

6.1.4.1 Ovgrriding of automatic defrost controls shall be prohibited. The controls, may only be
overridden when manually initiating a defrost cycle during preconditioning.

6.1.4.2 If the heat pump turns the indoor fan off during the defrost cycle, aitflow through the indoor
coil shall ceafe.

6.1.5 Test|procedure — General

6.1.5.1 Thg¢ test procedure consists of three periods: a preconditioning period, an equilibrium period

and a data cd
heat pump’s
collection pe
data collectid

6.1.5.2 Anj
conducting a|

6.1.6 Pred

6.1.6.1 Th¢
the test toler

6.1.6.2 A defrost cycle may end a preconditioning period. If a defrost cycle does end a precondi

period, the h
prior to begil

6.1.6.3 Itis

llection period. The duration of the data collection-périod differs depending on wheth
bperation is steady-state or transient. In the case of transient operation, in addition, th

n period required if using the calorimeter-anethod (see 6.1.11.6).

nex K pictorially represents most of-the different test sequences which are possible
heating capacity test.

onditioning period

e test room reconditioning apparatus and the heat pump under test shall be operatec
hnces specified in Z23are attained for at least 10 min.

eat pump-shall operate in the heating mode for at least 10 min after defrost termi
1ning the'equilibrium period.

defrost cycle

6.1.7 Equilibrium period

6.1.7.1 A complete equilibrium period is 1 h in duration.

er the
e data
Fiod specified when using the indoor air enthalpy method (see 6.1.11.5) is different from the

when

until

txilloning

ation

recommended that the preconditioning period end with an automatic or manually-iniltiated

6.1.7.2 Except as specified in 6.1.11.3, the heat pump shall operate while meeting the 7.3 test

tolerances.

6.1.8 Data collection period

6.1.8.1 The data collection period immediately follows the equilibrium period.

18
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6.1.8.2 Data shall be collected as specified for the test method(s) chosen from 7.1. If using the
calorimeter method, heating capacity shall be calculated as specified in Annex C. If using the indoor air
enthalpy method, heating capacity shall be calculated as specified in Annex D. For cases where one of the
confirmative test methods from 7.1.3.1 is used, heating capacity shall be calculated as specified in the
appropriate annex.

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

every 10 s.

6.1.8}4 Except as specified in 6.1.8.3 and 6.1.8.5, data shall be sampled at equal intervals that span 30 s
or lesk.

6.1.8{5 During defrost cycles, plus the first 10 min following defrost termination, certain| data used in

evalu
intery
samp
meth

hting the integrated heating capacity of the heat pump shall be sampled-ore freque
als that span 10 s or less. When using the indoor air enthalpy method, these mo
ed data include the change in indoor-side dry-bulb temperature’When using thg
d, these more-frequently sampled data include all measuremerits required to d

indodr-side capacity.

6.1.8
the n
value
test

6.1.8
dry-b
intery

6 For heat pumps that automatically cycle off the indeor fan during a defrost, the cq
bt heating delivered and/or the change in indoor-side dry-bulb temperature shall be
of zero when the indoor fan is off, if using the indoor air enthalpy method. If using th
lethod, the integration of capacity shall continuexivhile the indoor fan is off.

7 For both the indoor air enthalpy and the calorimeter test methods, the difference
ulb temperature of the air leaving and efitering the indoor coil shall be measured. Fo

The average temperature difference for.ghé first 5 min of the data collection period, At;(t
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1 If the'quantity %At exceeds 2,5 % during the first 35 min of the data collectio
g capacity test shall be designated as a transient test (see 6.1.11). Likewise, if th

ntly, at equal
re-frequently

calorimeter
btermine the
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b calorimeter

between the
r each 5-min

al during the data collection period;an average temperature difference shall be calctilated, At;(7).

= 0), shall be
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ey

Test procedure when a defrost cycle (whether automatically or manually initiated) ends

h period, the
e heat pump
ita collection

initiateS-a 'defrost cycle during the equilibrium period or during the first 35 min of the d3

perio

6.1.9.2

)

If the conditions specified in 6.1.9.1 do not occur and the test tolerances given in 7.3 are

satisfied during both the equilibrium period and the first 35 min of the data collection period, then the
heating capacity test shall be designated as a steady-state test. Steady-state tests shall be terminated

after

35 min of data collection.

6.1.10 Test procedure when a defrost cycle does not end the preconditioning period

6.1.10.1 If the heat pump initiates a defrost cycle during the equilibrium period or during the first
35 min of the data collection period, the heating capacity test shall be restarted as specified in 6.1.10.3.
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6.1.10.2 If the quantity %At exceeds 2,5 % any time during the first 35 min of the data collection period,
the heating capacity test shall be restarted as specified in 6.1.10.3. Prior to the restart, a defrost cycle
shall occur. This defrost cycle may be manually initiated or delayed until the heat pump initiates an
automatic defrost.

6.1.10.3 If either 6.1.10.1 or 6.1.10.2 applies, then the restart shall begin 10 min after the defrost cycle
terminates with a new, hour-long equilibrium period. This second attempt shall follow the requirements
of 6.1.7 and 6.1.8 and the test procedure of 6.1.9.

6.1.10.4 If the conditions specified in 6.1.10.1 or 6.1.10.2 do not occur and the test tolerances given in

7.3 are satisfj

the heating ¢
after 35 min

6.1.11 Test

6.1.11.1 Wh
adjustments

6.1.11.2 In
applicable, t}
test shall be 1

6.1.11.3 To
shall be achig¢
the test toler
heating inter
data collecte

6.1.11.4 The
data collectid
with the Tab
be combined
from each in{

6.1.11.5 If y
3 h have elay
occurs first.

completed b
defrost perio

Apacity test shall be designated as a steady-state test. Steady-state tests shall be termi
pf data collection.

procedure for transient tests

en, in accordance with 6.1.9.1, a heating capacity test is designated @s)a transient te
specified in 6.1.11.2 to 6.1.11.6 shall apply.

hll cases, the normal outdoor-side airflow of the heat pump shall not be disturh
e outdoor enthalpy test apparatus shall be disconnected<nd the transient heating ca
estarted from the beginning with a new 6.1.6 preconditioning period.

, then
nated

constitute a valid transient heating capacity testthe test tolerances specified in T3

bved during both the equilibrium period and the data collection period. As noted in Ta
ances are specified for two subintervals. Interval H consists of data collected during
val, with the exception of the first 10 min-after defrost termination. Interval D cons
l during each defrost cycle plus the first‘L0 min of the subsequent heating interval.

e test tolerance parameters in Table'7 shall be determined throughout the equilibriugn and

n periods. All data collected during each interval, H or D, shall be used to evaluate comp
e 7 test tolerances. Data from two or more H intervals or two or more D intervals sh{
and then used in evalyating Table 7 compliance. Compliance is based on evaluating
erval separately.

sing the indoorCair enthalpy method, the data collection period shall be extended
sed or until the heat pump completes three complete cycles during the period, whic
f at an elapsed time of 3 h, the heat pump is conducting a defrost cycle, the cycle sh
efore terminating the collection of data. A complete cycle consists of a heating period
d; fromxdefrost termination to defrost termination.

6.1.11.6 If 1

iance
11l not
r data

until
hever
all be
and a

sing the calorimeter method, the data collection period shall he extended until 6

have

elapsed or until the heat pump completes six complete cycles during the period, whichever occurs first. If
at an elapsed time of 6 h, the heat pump is conducting a defrost cycle, the cycle shall be completed before
terminating the collection of data. A complete cycle consists of a heating period and a defrost period;

from defrost
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termination to defrost termination.
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Table 7 — Variations allowed in heating capacity tests when using the transient (T) test

procedure

Reading

Variation of arithmetical
mean values from specified
test conditions

Variation of individual
readings from specified
test conditions

Interval Ha

Interval Db

Interval Ha

Interval Db

Temperature of air entering indoor-side:

operating in the heating mode.

— dry-bulb +0,6 K +1,5K +1,0K +2,5K
— wet-bulb — — — —
Temperatureofairenteringoutdoor=side:

— dfy-bulb +0,6 K +1,5K +1,0K +5,0K
— wet-bulb +0,3K +1,0K +0,6 K —
Voltage — — #2.% 2%
a  Applies when the heat pump is in the heating mode, except for the first 10 min after terthination of a deffrost cycle.

b Applies during a defrost cycle and during the first 10 min after the termination of a defrost cycle when t}

e heat pump is

6.1.12 Heating capacity test results

Avergge heating capacity and average electrical power input{shall be calculated in accc

rdance with

8.1.4.|For transient tests, the quantities shall be calculated using data from the total numbejr of complete

cycleg that are achieved within the data collection peried. In the event that a complete cycle does not

occur] during the data collection period of a transienf test, the entire data collection pefriod shall be

used for the calculations (see 8.1.4.2).

6.2

6.2.1

The

shall pe conducted with the equipment functioning at full-load operation, as defined in 3.2|

The
The

performance test.

6.2.2

The

specifiésshigher temperature conditions in the manufacturer’s equipment specification sh

Maximum heating performance test

General conditions

cpnditions given in Table 8 shall‘be used during the maximum heating performance

test voltages in Table 8-shall be maintained at the specified percentages under runnin

Hetermination pef\heating capacity and electrical power input is not requij

Température conditions

temperature conditions given in Table 8 shall be used during these tests, unless the 1

rest. The test
5.

b conditions.

red for this

nanufacturer
bets.
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Table 8 — Maximum heating performance test conditions

Parameter Standard test conditions
Temperature of air entering indoor-side:
— dry-bulb 27 °C
Temperature of air entering outdoor-side:
— dry-bulb 24°C
— wet-bulb 18°C
Test frequency?a Rated frequency
Test voltage a) 90%and 110 % of rated voltage for equipment wit
a single nameplate rating
b) 90 % of the lower rated voltage and 110 % of the
higher rated voltage for equipment with a dualor
extended nameplate voltage
a  Equipmenf with dual-rated frequencies shall be tested at each frequency.
6.2.3 Air:]:‘w conditions
The maximum heating performance test shall be conducted with an indoor-side fan speed sett]ng as
determined {n 5.1.4.1.2, except as required in 6.2.4.1. For heating-only<heat pumps, the indoor-sigle fan
speed shall He set as specified in 6.1.3.1, except as required in 6.2.4.1.
6.2.4 Test|conditions
6.2.4.1 Preconditions

The controls
air dampers,

6.2.4.2 Du

The equipme
Table 8 and

of the equipment shall be set for maximum heating. All ventilating air dampers and ex
if provided, shall be closed.

ration of the test

nt shall be operated for 1-h after the specified air temperatures have been attained
Table 12. The equipment-shall be permitted to stop and start under the control

automatic lif]

6.2.5 Performance requirements

The equipme
of damage. T|
device, if pr
30 min. Refe

hit device, if provided:

nt shall operate under the conditions specified in Table 8 and 6.2.4.2, without indi
he equipment shall be permitted to stop and start under the control of an automatic
vided. After the interruption of operation, the equipment shall resume operation V

" to'Eigure 2.

haust

from
of an

ration
limit
vithin

6.3 Minimum heating performance test

6.3.1 General conditions

The conditions given in Table 9 shall be used for this test. The test shall be conducted with the equipment
functioning at full-load operation, as defined in 3.25. The voltage shall be maintained at the specified
value under running conditions. The determination of heating capacity and electrical power input is not
required for this performance test. This test is only applicable to units including a rating to region H3.

6.3.2 Temperature conditions

The tempera
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ture conditions of this test shall be as given in Table 9.
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6.3.3 Airflow conditions

The controls of the equipment shall be set for maximum heating. All ventilating air dampers and exhaust
air dampers, if provided, shall be closed.

6.3.4 Test condition

6.3.4.1 Preconditions

The equipment shall be operated for 1 h under the temperature conditions and voltage specified in
Table 9.

Table 9 — Minimum heating performance test conditions

Parameter Standard test conditions
Templerature of air entering indoor-side:
— dfy-bulb 20°C
Templerature of air entering outdoor-side:
— dfy-bulb -7°C
— wet-bulb -8°C
Test frequencya Rated frequency
Test yoltageb See Table2

a  Efuipment with dual-rated frequencies shall be tested at eachfrequency.

b The test voltage of dual-rated equipment shall be the higherwoltage from Table 2.

6.3.4{2 Duration of test

After|the equipment has reached stable gperating conditions (Tables 9 and 12), these conditions shall
be mgintained for 1 h.

6.3.5| Performance requiremerts

The hleat pump shall operate throughout the test without a cutoff by any safety control.
6.4 [Automatic defrost performance test

6.4.1| General.conditions

This fest is not'fequired if provision is made to ensure that cool air (less than 18 °C) is n¢t blown into
the conditigned space during defrost. The test shall be conducted with the equipment finctioning at
full-lgad-operation, as defined in 3.25, except as required in 6.4.3. The conditions for tgst frequency
and testvottage giverrim Tabte 6 shattbeusedduring the autommaticdefrost test-Thedeteérmination of
heating capacity and electrical power input is not required for this performance test.

6.4.2 Temperature conditions

The temperature of air entering the indoor-side shall be set as specified in Table 6. The temperature of
air entering the outdoor-side shall be set as specified for the H2 test conditions in Table 6.

6.4.3 Airflow conditions

Unless prohibited by the manufacturer, the indoor-side fan is to be adjusted to the highest speed and
the unit outdoor-side fan to the lowest speed, if separately adjustable. All other parameters shall be set
as specified in 6.1.3.1.
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6.4.4 Test

017(E)

conditions

6.4.4.1 Duration of test

The equipment shall be operated until the temperatures specified for H2 conditions in Table 6 have

been stabiliz

ed.

The heat pump shall remain in operation for two complete defrosting periods or for 3 h, whichever

is longer.

6.4.5 Performance requirements

During the d
be lower tha

7 Testm

efrosting period, the temperature of the air from the indoor-side of the equipment.sh{
n 18 °C for longer than 1 min.

bthods and uncertainties of measurements

7.1 Test methods

7.1.1 Geng

Capacity tes
using either

(see Annex I

measuremen
7.1.2 Calo

7.1.2.1 Wh
capacity tes
determines {]
capacity detg
indoor-side (

7.1.2.2 Ste
does not vary

7.1.3 Indo

7.1.3.1 For
is recommer
following tes

a)
b)
<)
d)
e)
NOTE

outdoor

outdoor

An
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bral

the calorimeter test method (see Annex C) or thé‘indoor air enthalpy test m
), subject to the provision that the test results are within the limits of uncertaint
ts established in 7.2.

rimeter test method

en using the calorimeter method for-cooling capacity tests and for steady-state h
he capacity on the indoor-side, the other measures the capacity on the outdoor-sid

ata for the test to be valid.

hdy-state conditions.are achieved when the measured capacity at each 5-min time in
r by more than 2/40frfom the average measured capacity over the previous 35 min.

or air enthalpy test method

ded\to verify the results obtained using the indoor air enthalpy test method. One

111 not

s shall be conducted in accordance with the testing requirements specified in Anfex A,

ethod
ies of

pating

s, two simultaneous methods of determining capacities shall be used. One mjethod

p. The

rmined using the outdoor-side data shall agree within 5 % of the value obtained using the

terval

cooling capacity tests and steady-state heating capacity tests, a test of confirmation

bf the

methods can be used for confirmative purposes:

refrigerant enthalpy method (see Annex E);

air enthalpy test method (see Annex F);

indoor calorimeter confirmative test method (see Annex G);

calorimeter confirmative test (see Annex H;

balanced calorimeter confirmative test method (see Annex I).

nex | is not used as a confirmative test by testing laboratories (see 1.1.1).
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7.1.3.2 The results of the primary test shall agree with the results of the confirmative test to within
5 % to be valid.

Steady-state conditions are achieved when the measured capacity at each 5-min time interval does not
vary by more than 2,5 % from the average measured capacity over the previous 35 min.

7.1.4 Capacity tests

On the cooling cycle, it is recommended that the latent cooling capacity be determined using the cooling
condensate method (see Annex ]) subject to the provision that the test results are within the limits of
uncertainties of measurements established in 7.2.

7.2 |Uncertainties of measurement
7.2.1| The uncertainties of measurement shall not exceed the values specified in Table 10.
NOTE Uncertainties of measurement can be estimated. [SO/TS 16491 is available as approprigte guidance.
Table 10 — Uncertainties of measurement
Measured quantity Uncertainty of measuremgenta
Watey:
— tgmperature 0,1°C
— tgmperature difference 0,1°C
— volume flow 1%
— sfatic pressure difference 5%
Air:
— dfy-bulb temperature 0,2°C
— wet-bulb temperature greater than 0 °Gb 0,2 °C
— wet-bulb temperature less than or equal to 0 °Cb 0,3°C
— volume flow 5%
— sflatic pressure difference 5 Pa for pressure <100 Pp
5 % for pressure >100 Pa
Electfical measurements 0,5 %
Time 0,2%
Mass 1,0 %
Speed 1,0 %
Refrigerantpressure 2,0%
NOTE| Uncertainty of measurement comprises, in general, many components. Some of these components cajn be estimated
on thdbasis of the statistical distribution of the results of series of measurements and can be characterized by experimental
standard deviations. Estimates of other components can be based on experience or other information. ISO/TS 16491 is
available as an appropriate guidance.
a  Uncertainty of measurement is an estimate characterizing the range of values within which the true value of the
measurement lies, based on a 95 % confidence interval (see ISO/IEC Guide 98-3).
b This may be measured directly or indirectly.

7.2.2 The steady-state cooling and heating capacities determined using the calorimeter method shall be
determined with a maximum uncertainty of 5 %. This value is an expanded uncertainty of measurement
expressed at the level of confidence of 95 %.

7.2.3 Heating capacity determined during transient operation (defrost cycles) using the calorimeter
method shall be determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty
of measurement expressed at the level of confidence of 95 %.
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7.2.4 The heating and cooling capacities measured on the air side using the air enthalpy method
shall be determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty of
measurement expressed at a level of confidence of 95 %.

7.3 Test tolerances for steady-state cooling and heating tests

7.3.1 The maximum permissible variation of any individual observation from a specified test condition
during a steady-state cooling and heating capacity test is listed in column 3 of Table 11. If a test condition
is not specified, the values in column 3 of Table 11 represent the greatest permissible difference between

maximum and minimum instrument observations during the test. When expressed as a percentage, the
maximum a] wable variationis the cporiﬁ'nr‘ pnrrnnfagn ofthe arithmetical avnragn ofthe obhseryu tions.

Table 11 — Variations allowed during steady-state cooling and heating capacity tests

Variation of arithmetical Maximum variation of
Reading mean values fro_n_l specified indiv_i(_iual readings_ f_r(;r'n
test conditions specified test conditions
Temperature|of air entering indoor-side:
— dry-bulb +0,3 K +0,5K
— wet-bulb 10,2 Ka +0,3 Ka
Temperature|of air entering outdoor-side:
— dry-bulb +0,3 K +0,5K
— wet-bulb +0,2 Kb +0,3 Kb
Voltage +1% 2%
a  Notapplicpble to heating tests.
b Only applifable to cooling capacity tests if equipment rejectscondensate to the outdoor coil.

7.3.2 The maximum permissible variations of the average observations from the standard or spdcified
test conditiofis are shown in column 2 of Table 1.

7.3.3 For ¢ooling capacity tests, the~dry-bulb and wet-bulb temperatures of the air entering the
indoor-side gnd outdoor-side shall lie sampled at equal intervals spanning 30 s or less throughofit the
preconditionling and data collectignyperiods. The specified sampling of the wet-bulb temperature pf the
air entering the outdoor-side shall be waived for equipment that rejects condensate to a location|other
than the outdoor coil.

7.3.4 For steady-state\heating capacity tests, the dry-bulb temperature of the air entering the indoor-
side and the firy-bulb.and wet-bulb temperatures of the air entering the outdoor-side shall be samgled at
equal intervgls spanhing 30 s or less throughout the preconditioning and data collection periods.

7.3.5 Exceptasnotedimr 733 —=alt dpp}ibdb}c paranteters fromrTabte—tt+—shattbe bdlll})]lcd at equal
intervals that span 5 min or less during cooling capacity tests. Except as noted in 7.3.4, all applicable
parameters from Table 11 shall be sampled at equal intervals spanning 30 s or less during heating
capacity tests.

7.3.6 For the preconditioning period, equilibrium shall be defined as an interval of specified duration
where the applicable test tolerances in Table 12 are satisfied. When a defrost cycle occurs during the
preconditioning period of a heating capacity test, the parameters sampled between defrost initiation and
10 min after defrost termination shall be excluded when evaluating compliance to the test tolerances in
Table 12. As noted in 6.1.8.5, the sampling frequency of the indoor dry-bulb temperature is subject to
change during defrost cycles, if using the indoor air enthalpy test method.
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7.3.7 For the data collection period used in determining the equipment’s measured space conditioning
capacity, compliance with the applicable Table 11 test tolerances shall be achieved.

7.4 Test tolerances for performance tests

The maximum allowable variation of any individual observation made during a performance test from
the specified test condition is shown in Table 12.

Table 12 — Test tolerances for performance tests

Reaadi Maximum variation of individual readings
eadlng
b from specified test conditionsa
Air tgmperature:
— dfy-bulb +1,0K
— wet-bulb +0,5 K
Water temperature +0y5K
Voltage £2 %
a  The test tolerances do not apply when the equipment is stopped, when changing compressor speed dr from defrost
initiafion to 10 min after defrost termination. During these intervals, dry-bulb témperature tolerances of +2,5 K on the
indoof-side and +5 K on the outside shall apply.

8 Testresults
8.1 |Capacity results

8.1.1| General

The results of a capacity test shall expressiquantitatively the effects produced on air by the equipment
testedl. For given test conditions, the capacity test results shall include the following fuantities as
appligable to cooling or heating:

a) t¢tal cooling capacity, in watts;

b) sensible cooling capacity,in watts;
c) l3tent cooling capacity, in watts;
d) heating capacityin watts;

e) i|[2door-side airflow rate, m3/s of standard air;

f) effective power input to the equipment or individual power inputs to each of the electrical
uipment components, in watts.

[¢3)

NOTE1 For a), b) and d), standard ratings for capacities include the effects of the circulating fan heat.

NOTE 2  For determination of latent cooling capacity, see Annex C if using the calorimeter test method and
Annex D if using the indoor air enthalpy test method.

8.1.2 Adjustments

8.1.2.1 Testresults shall be used to determine capacities without adjustment for permissible variations
in test conditions. Air enthalpies, specific volumes and isobaric specific heat capacities shall be based on
the measured barometric pressure.
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8.1.2.2 For calorimetric testing, variations from standard barometric pressure may have an impact on
the measured capacity. If capacity, adjusted for standard barometric pressure, is additionally reported an

explanation of the adjustment method should be included in the test report.

8.1.3 Cool

ing capacity calculations

8.1.3.1 An average cooling capacity shall be determined from the set of cooling capacities recorded
over the data collection period.

8.1.3.2 An average electrical power input shall be determined from the set of electrical power inputs

recorded overthedatacolttectionrpertodorfronrtireintegrated-etectricat power-for-thresanre-interwal, for
cases where pan electrical energy meter is used.

8.1.4 Heating capacity calculations

8.1.4.1 Stgady-state capacity tests

8.1.4.1.1 If the heating capacity test is conducted in accordance with thie provisions of 6.1.9.2 or
6.1.10.4, heaking capacity shall be calculated using data from each datassampling in accordance with
Annex C, if ysing the calorimeter test method, or in accordance with Annex D, if using the indopr air
enthalpy testl method.

8.1.4.1.2 An average heating capacity shall be determined from the set of heating capacities recprded

over the 35 1

8.1.4.1.3 An average electrical power input shall be detérmined from the set of electrical power

recorded ove
the 35 mind

8.1.4.2 Trj

8.1.4.2.1 If
average heat
specified in A
air enthalpy

8.14.2.2 F
the following
and the elap

hin data collection period.

r the 35 min data collection interval or from the integrated electrical power recorde
hta collection period.

insient capacity tests

the heating capacity test_is conducted in accordance with the provisions of 6.1.]

innex C, if using the-calorimeter test method and as specified in Annex D, if using the i
fest method.

br equipment.where one or more complete cycles occur during the data collection p
shall apply: The average heating capacity shall be determined using the integrated ca

j]l’l

puts
over

11, an

ing capacity shall be determined. This average heating capacity shall be calculated as

hdoor

eriod,

bacity
b data

bed time-corresponding to the total number of complete cycles that occurred over th

collection periad. The average electrical power input shall be determined using the integrated power
input and th¢ elapsed time corresponding to the total number of complete cycles during the same data
collection period as the one used for the heating capacity.

NOTE A complete cycle consists of a heating period and a defrost period from defrost termination to defrost
termination.

8.1.4.2.3 For equipment that does not conduct a complete cycle during the data collection period, the
following shall apply. The average heating capacity shall be determined using the integrated capacity and
the elapsed time corresponding to the total data collection period (3 h if using the indoor air enthalpy test
method; 6 h if using the calorimeter test method). The average electrical power input shall be determined
using the integrated power input and the elapsed time corresponding to the same data collection period
as the one used for the heating capacity.
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8.2 Data to be recorded

The data to be recorded for the capacity tests are given in Tables 13 and 14 for the calorimeter test
method and in Table 15 for the indoor air enthalpy test method. The tables identify the general
information required, but are not intended to limit the data to be obtained. Electrical input values used
for rating purposes shall be those measured during the capacity tests.

8.3 Testreport

8.3.1 General information

As a rthinimum, the test report shall contain the following general information:

a) a|reference to this document,i.e. ISO 5151;
b) dpte;
c) testinstitute;
d) t¢stlocation;
e) primary test and confirmative test methods;
f) teéstsupervisor;
g) cpoling climate type designations and heating rating ¢onditions (i.e. T1, T2, T3, H1, H2 and H3);
h) description of test set-up, including equipment location;
i) npmeplate information (see 9.2).
Table 13 — Data to be recorded for calorimeter cooling capacity tests
No. Data
1 Date
2 | |Observers
3 Barometric pressure,.inkPa
4 | |Fan speed settings,intdoor and outdoor
5 | |Applied voltage in'V
6 | |FrequencydnHz
7 | |Total curreént input to equipment, in A
8 Totalkpower input to equipmenta, in W
9 | [Setting of variable capacity compressor at full load
10 nry_hnlh and wet-bulb temperatures of air (indnnr-cir‘p calorimeter test r‘hamhnr)b' in°C
11 |Dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter test chamber)b, in °C
12 | Average air temperature outside the calorimeter, if calibrated (see Figure C.1), in °C
13 |Total power input to indoor-side and outdoor-side test chamber, in kW
14 |Quantity of water evaporated in humidifier, in kg
15 |Temperature of humidifier water entering indoor-side and outdoor-side (if used) test chambers or in
humidifier tank, in °C
16 |Cooling water flow rate through outdoor-side test chamber heat-rejection coil, in /s
17 |Temperature of cooling water entering outdoor-side test chamber, for heat-rejection coil, in °C

a

b

Total power input to the equipment, except if more than one external power connection is provided on the equipment;
record input to each connection separately.

For equipment that evaporates condensate on the outdoor coil.
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Table 13 (continued)

No. Data

18 |Temperature of cooling water leaving outdoor-side test chamber, for heat-rejection coil, in °C

19 |[Mass of water from equipment which is condensed in the reconditioning equipment¢, in kg

20 |Temperature of condensed water leaving outdoor-side test chamber, in °C

21 |Volume of airflow through measuring nozzle of the separating partition, in m3/s

22 |Air-static pressure difference across the separating partition of calorimeter test chambers, in Pa
23 |Refrigerant charge, added by the test house, in kg

24 |Factory charge, in kg

a

Total pow¢r input to the equipment, except if more than one external power connection is provided on the equipment;
record input td each connection separately.

b For equipthent that evaporates condensate on the outdoor coil.
Table 14 — Data to be recorded for calorimeter heating capacity tests

No. Data

1 |Date

2 |Obsefvers

3 Baroietric pressure, in kPa

4 Fan speed settings, indoor and outdoor

5 |Applied voltage, in V

6 |Freqyency, in Hz

7  |Totallcurrent input to equipment, in A

8 |Totalfpower input to equipmenta, in W

9 |Settingg of variable capacity compressor at full load

10 |Dry-Hulb and wet-bulb temperatures of air {indoor-side calorimeter test chamber), in °C

11 |Dry-Hulb and wet-bulb temperature of air-(outdoor-side calorimeter test chamber), in °C

12 |Averdge air temperature outside the.calorimeter, if calibrated (see Figure C.1), in °C

13 |Totaljpower input to indoor-side-and outdoor-side test chamber, in W

14 |Quantity of water evaporatedin humidifier, in kg

15 |Temperature of humidifierWwater entering indoor-side and outdoor-side (if used) test chambers o1]in

humiglifier tank, in °C

16 |Cooliphg water flowdraté through indoor-side test chamber heat-rejection coil, in1/s

17 |Tempjerature of edoling water entering indoor-side test chamber, for heat-rejection coil, in °C
18 |Templeraturéofcooling water leaving indoor-side test chamber, for heat-rejection coil, in °C
19 |Mass|ofwater from equipment which is condensed in the outdoor-side test chamber, in kg
20 | Templerature-ofcondensed-waterleaving-outdoor-side-test-chamberin2G

21 |Volume of airflow through measuring nozzle of the separating partition, in m3/s

22 |Air-static pressure difference across the separating partition of calorimeter test chambers, in Pa
23 |Refrigerant charge, added by the test house, in kg

24 |Factory charge, in kg

a

Total power input to the equipment, except if more than one external power connection is provided on the equipment;
record input to each connection separately.
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Table 15 — Data to be recorded during the indoor air enthalpy capacity tests

No. Data
1 Date
2 |Observers
3 Barometric pressure, in kPa
4 |Time of test
5 |Power input to equipment?, in W
6 |Energy input to equipmentb, in Wh
7 Applied voltage(s),in V
8 Current, in A
9 Frequency, in Hz
10 | |External resistance to airflow, in Pa
11| |Fan speed settings, indoor and outdoor
12| |Setting of variable capacity compressor at full load
12| |Dry-bulb temperature of air entering equipment, in °C
13| |Wet-bulb temperature of air entering equipment, in °C
14 | |Dry-bulb temperature of air leaving equipment, in °C
15| |Wet-bulb temperature of air leaving equipment, in °C
16 | |Outdoor dry-bulb and wet-bulb temperatures, in °C
17 | |Volume flow rate of air and all relevant measurements; for its calculation, in m3/s
18| |Refrigerant charge added by the test house, in kg
19| |Factory charge, in kg

a  Total power input and, where required, input to equipment components.
b Epergy input to equipment is required only during defrost operations.

8.3.2| Capacity tests

The values reported shall be the mean of the values taken over the data collection per
be stgted with an uncertainty ,0f measurement at a confidence level of 95 % and in accq
ISO/IEC Guide 98-3.

NOTE UncertaintieS’ef measurement can be estimated. ISO/TS 16491 is available as appropris
8.3.3| Performance tests

8.3.3{1  Thetest report shall indicate whether the test passed or failed based upon record

od and shall
rdance with

te guidance.

cd data.

For all performance tests relevant information shall be recorded to show the specific requ

irements for

each test has been met. This shall be as a minimum the data requirements of Table 13,

14 or 15 (as

appropriate) recorded at least once every 5 min, and additionally, information listed in 8.3.3.2 t0 8.3.3.7.

8.3.3.2 For maximum cooling performance tests (5.2):
— current recorded at least once every 5 min, in A;
— time at which the power to the unit was interrupted;

— time(s) at which the unit automatically starts and/or stops operating.

8.3.3.3 For minimum cooling, freeze-up air blockage and freeze = up drip performance tests (5.3):

— coil circuit temperatures or the suction pressure recorded at least once every 1 min.
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8.3.3.4 For freeze-up drip performance test (5.4):

— pictures or sketches of the unit at the end of the test that clearly depict any areas of moisture outside
of the unit.

8.3.3.5 For condensate control and enclosure sweat performance test (5.5):

— pictures or sketches of the unit at the end of the test that clearly depict any areas of moisture outside
of the unit.

8.3.3.6 For maximum heating performance test (6.2):

— current recorded at least every 5 min, in A;

— time(s) gt which the unit automatically starts and/or stops operating.

8.3.3.7 Forlautomatic defrost performance test (6.4):

— temperafture of the air leaving the indoor-side of the equipment recorded at least once fevery
1 min, in °C.

NOTE No|additional data is required for minimum heating performance test (6.3).

9 Marking provisions

9.1 Nameplate requirements

Each individual unit of the air conditioner and heat.pump system, single package and split-system
assembly, shall have a durable nameplate, firmly attached to it and in a location accessible for reagling.

9.2 Nameplate information

The namepldte shall carry the following iinimum information, in addition to the information required
by Internatidnal Standards on safety:

a) manufadturer’s name or trademark;
b) any distinctive type or model number and serial number;
c) rated voltage(s);

d) rated frgquency(ies);

e) cooling flimate designations and heating rating conditions (i.e. T1, T2, T3, H1, H2 and H3, as
applicable);

f) refrigerant designation in accordance with ISO 817;
NOTE National regulations could specify designations.

g) factory refrigerant mass charge [listed on the unit containing the compressor(s)].

9.3 Split systems

The information in 9.2 a), b), ¢), d), and f) shall also be provided on each indoor element of a split system
and g) shall be provided on the outdoor unit.
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10 Publication of ratings
10.1 Standard ratings

10.1.1 Standard ratings shall be published for cooling capacities (sensible, latent and total), heating
capacity, EER and COP, for all systems produced in conformance to this document. These ratings shall
be based on data obtained at the established rating conditions in accordance with the provisions of this
document.

10.1.2 The values of the standard capacities shall be expressed in kilowatts or watts, rounded to three
signiffcantTigures.

10.1.B The values of EER and COP shall be rounded to three significant figures.

10.1.4 Each capacity rating shall be followed by the corresponding test voltage (see columi] 2 of Table 2)
and fifequency rating.
10.2 |Other ratings

Additjional ratings may be published based on conditions other £han those specified as standard rating
conditions.

NOTE This could include ratings based on conditions specified in national regulations.

The data are determined by the methods specified in this document or by analytical methqds which are
verifipble by the test methods specified in this document.
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Annex A
(normative)

Test requirements

A.1 General test room requirements

A.1.1 Ifan
conditions c4

the vicinity of the equipment under test not exceed 2,5 m/s.

A.1.2 Ifan

circulate air in a manner such that it does not change the normal air circulating pattern of the equij

under test. |
surface from
to any other
normal equij
than the outc
discharge an

A.1.3 If thd
additional ro
with a facility
of Annex D.

A.2 Equiy

A.2.1 The 4
instructions
installed in

according to
with respect

A.2.2 Duct
less than 25

indoor condition test room is required, it shall be a room or space in which the desirg
n be maintained within the prescribed tolerances. It is recommended that airyelocit

outdoor condition test room or space is required, it shall be of sufficient’'volume and

F shall be of such dimensions that the distance from any room¢suiface to any equip
which air is discharged is not less than 1,8 m and the distance ffom any other room s
equipment surface is not less than 1,0 m, except for floor ortall relationships requir
bment installation. The room conditioning apparatus should handle air at a rate ng
oor airflow rate, and preferably should take this air from the direction of the equipme
 return it at the desired conditions uniformly and atlow velocities.

calorimeter room method is used with a facility having more than two rooms, thg
oms shall also comply with the requirements’of Annex C. If the air enthalpy method is
r having more than two rooms, the additional rooms shall also comply with the require

ment installation

quipment to be tested shall’be installed in accordance with the manufacturer’s instal
using recommended._installation procedures and accessories. If the equipment c
multiple positions,-all-tests shall be conducted using the least favourable configu
the manufacturer’s’recommendation. In all cases, the manufacturer’s recommend
to distances from-adjacent walls, amount of extensions through walls, etc. shall be foll

bd equipment rated at less than 8 kW and intended to operate at external static pressu
Pa shalkbe tested at free delivery of air.

A2.3 Noo

d test
ies in

shall
ment
ment
irface
ed for
t less
nt air

n the
used
ments

lation

hn be
ration
htions
bwed.

res of

[her alterations to the equipment shall be made except for the attachment of the red

uired

test apparatus and instruments in the prescribed manner.

A2.4

refrigerant specified in the manufacturer’s instructions.

If necessary, the equipment shall be evacuated and charged with the type and amount of

A.2.5 All standard ratings for equipment in which the condenser and the evaporator are two separate
assemblies shall be determined with 5 m to 7,5 m length of connecting refrigerant tubing on each
line. The lengths shall be actual lengths, not equivalent lengths, and no account shall be taken of the
resistance provided by bends, branches, connecting boxes or other fittings used in the installation for the
test piece. The length of the connecting tubing shall be measured from the enclosure of the indoor unit
to the enclosure of the outdoor unit. Such equipment in which the interconnecting tubing is furnished as
an integral part of the unit and not recommended for cutting to length shall be tested with the complete
length of tubing furnished. Not less than 40 % of the total length of the interconnecting tubing shall
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be exposed to the outdoor conditions with the rest of the tubing exposed to the indoor conditions. The
line diameters, insulation, details of installation, evacuation and charging shall be in accordance with the
manufacturer’s published recommendations.
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B.1 Airflow determination

Annex B

(informative)

Airflow measurement

B.1.1 Airﬂlw should be measured using the apparatus and testing procedures given in this annex.

B.1.2 Airflgpw quantities are determined as mass flow rates. If airflow quantities are/t0°be expilessed
for rating purposes in volume flow rates, such ratings should state the conditions (pressure, temperature
and humidity) at which the specific volume is determined.

B.2 Airflg

w and static pressure

The area of p nozzle, Ay, should be determined by measuring its diameter to an accuracy of 0,2 %

in four locat

B.3 Nozzle apparatus

ons approximately 45° apart around the nozzle in each of two places through the nozzle
throat, one af the outlet and the other in the straight section near.the radius.

B.3.1 Nozzle apparatus, consisting of a receiving chamber and a discharge chamber separated by a
partition in which one or more nozzles are located (see Figure B.1). Air from the equipment under fest is

conveyed via

test room or channelled back to the equipment’s'inlet.

a duct to the receiving chamber, passes through the nozzle(s) and is then exhausted fo the

The nozzle apparatus and its connections:to the equipment’s inlet should be sealed such that air lepkage

does not exc¢ed 1,0 % of the airflow rate being measured.
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1  djscharge chamber 5 nozzle
2 exhaustfan 6  receiving chamber
3 djffusion baffle 7  apparatus for differential pressure mepsurement
4  Pjtot tube (optional) 8 adapter duct (see B.5.1)
a  Dijiffusion baffles should have uniform perforations, with approximately 40 % of free area
b Afrflow.
Figure B.1 — Airflow measuring apparatus
The dentre-to:céntre distance between nozzles in use should not be less than 3 timgs the throat
diaméter ofithe larger nozzle and the distance from the centre of any nozzle to the nearest|discharge or
receiying echamber side wall should not be less than 1,5 times its throat diameter.

B.3.2 Diffusers, installed in the receiving chamber (at a distance at least 1,5 times the largest nozzle
throat diameter, D) upstream of the partition wall and in the discharge chamber (at a distance at least
2,5 times the largest nozzle throat diameter, D) downstream of the exit plane of the largest nozzle.

B.3.3 Exhaust fan, capable of providing the desired static pressure at the equipment’s outlet, installed
in one wall of the discharge chamber and provided with a means of varying its capacity.

B.3.4 Manometers, for measuring the static pressure drop across the nozzle(s). One end of the
manometer should be connected to a static pressure tap located flush with the inner wall of the receiving
chamber and the other end to a static pressure tap located flush with the inner wall of the discharge
chamber, or preferably, several taps in each chamber should be connected to several manometers in
parallel or manifolded to a single manometer. Static pressure connections should be located so as not
to be affected by airflow. Alternatively, the velocity head of the air stream leaving the nozzle(s) may be
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measured by a Pitot tube as shown in Figure B.1, but when more than one nozzle is in use, the Pitot tube

reading shou

B.3.5 Means of determining the air velocity at the nozzle throat.

Id be determined for each nozzle.

B.3.5.1 The throat velocity of any nozzle in use should be not less than 15 m/s or more than 35 m/s.

B.3.5.2 Nozzles should be constructed in accordance with Figure B.2 and applied in accordance with
the provisions of B.3.5.3 and B.3.5.4.

B.3.5.3 Th{
throat length

Cq=0,9

for Reynolds
The Reynold

v_1
Re:i
Y

where

b nozzle discharge coefficient, Cy, for the construction shown in Figure B.Z, which]has a

to throat diameter ratio of 0,6, may be determined using Formula (B.1).
98 6 — 7,006 N 134,6

A [Re Re
numbers, Re, of 12 000 and above.

5 number is defined as Formula (B.2).

D
n

v, isth

mean airflow velocity at the throat of the nezzle;

Dy isthe diameter of the throat of the nozzle;

v is the kinematic viscosity of air.

(B.1)

(B.2)
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B.3.5.4 Nozzles may also be constructed in accordance with appropriate national standards, provided
they can be used in the apparatus described in Figure B.1 and result in equivalent accuracy.

|‘/1
i D, | 06D,
| 5
| I
| .
L I
s
s
| o
i
g: -
A\l _
] 2
|
| 3
|
|

Key
axes of ellipse

throat section

elliptical approach

D, dJameter of nozzle throat, in m

Figure B.2 — Airflow measuring nozzle

B.4 |Static pressuré-measurements

B.4.1| The presstre“taps should consist of (6,25 * 0,25) mm diameter nipples soldered|to the outer
plenum surfaces‘\and centred over 1 mm diameter holes through the plenum. The edges df these holes
shoul{ be free.of burrs and other surface irregularities.

B.4.2| CFhe plenum and duct section should be sealed to prevent air leakage, particfilarly at the
connections to the equipment and the air measuring device, and should be insulated to prevent heat
leakage between the equipment outlet and the temperature measuring instruments.

B.5 Discharge airflow measurements

B.5.1 The outlet or outlets of the equipment under test should be connected to the receiving chamber
by adaptor ducting of negligible air resistance, as shown in Figure B.1.

B.5.2 To establish zero static pressure with respect to the test room at the discharge of the air
conditioner or heat pump in the receiving chamber, a manometer should have one side connected to one
or more static pressure connections located flush with the inner wall of the receiving chamber.
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B.6 Indoor-side airflow measurements

B.6.1 The following readings should be taken:

a) baromet

ric pressure;

b) nozzle dry- and wet-bulb temperatures or dewpoint temperatures;

<)

static pr

essure difference at the nozzle(s) or optionally, nozzle velocity pressure;

B.6.2 Air mass flow rate, qm, through a single nozzle is determined using Formula (B.3).

4, =Y

where Ay, is
dn factor, Y, is obtained from Formula (B.4):
2 +0,548¢

The expansi

Y =0,45

The pressureé

!

a=1-1%
p

Air volume f

q, =YX

where V', is

V

’

|4

n

1+
and Wy, is thé

Air volume f

2pV

V,
n

CdxAn

he area of the nozzle throat, in square metres (m2).

ratio, «, is obtained from Formula (B.5):

v

n

ow rate, qy, through a single nozzle is determined using Formula (B.6).

CyxA, 1/2var'1
ralculated using Formula (B.7):

n

w

n

specific humidity@bthe nozzle inlet.

lv

D4v,

ba calenlatad 19 accardancn vzl

ow rate expressed in terms of standard air gs is calculated by Formula (B.8)

avcant

(B.3)

(B.4)

(B.5)

(B.6)

(B.7)

(B.8)

B.6.3 Airflow

thranah ymanltinla nagolae oy
tHrou gttt pre HOZZ e Say-— e ottt aHacecoraanee—-wWith

total flow rate is then the sum of the gy, or gy values for each nozzle used.

at the

B.7 Ventilation, exhaust and leakage airflow measurements — Calorimeter
test method

B.7.1 Ventilation, exhaust and leakage airflows should be measured using apparatus similar to that
illustrated in Figure B.3 with the refrigeration system in operation and after condensate equilibrium has
been obtained.
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B.7.2 With the equalizing device adjusted for a maximum static pressure differential between the
indoor-side and outdoor-side test chambers of 1 Pa, the following readings should be taken:

a) barometric pressure;
b) nozzle wet- and dry-bulb temperatures;

c) nozzle velocity pressure.

6
1
\ p.
]
\ P,
)
)
i
Al
a2
2
o] 3
Al
4
& >2,5D,
n| Y
—
A
Key
pfessure manometers 4  damper
d|scharge chaimber 5 nozzle
ekhaust fan 6  pick-up tube
pc tdst chamiber equalization pressure
py npzzle velocity pressure

Figure B.3 — Pressure-equalizing device

B.7.3 Airflow values should be calculated in accordance with B.6.2.
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Annex C
(normative)

Calorimeter test method

C.1 General

C.1.1 The(
side and the
by balancing
side capacity
and water re

C.1.2 Thet
partition hay
equipment s

alorimeter provides a method for determining capacity simultaneously on both the in
outdoor-side. In the cooling mode, the indoor-side capacity determination should be

provides a confirmative test of the cooling and dehumidifying effects by balancing th
ection on the condenser side with a measured amount of cooling.

ing an opening into which the non-ducted, single-packaged €quipment is mounted
hould be installed in a manner similar to a normal installation. No effort should be

to seal the infternal construction of the equipment to prevent air leakage'from the condenser side

evaporator s
might in any

C.1.3 Apre
between the
these test ch
consists of o
exhaust fan g

Since the aij
mounted in (
tubes should|
from the pre
should perm
as shown in
inlet air to th

The pressuré
so that the g
greater than

jde or vice versa. No connections or alterations should\be made to the equipment
way alter its normal operation.

ssure-equalizing device, as illustrated in Figure\B.3, should be provided in the partitio
indoor-side and the outdoor-side test chambers to maintain a balanced pressure bef
hmbers and also to permit measurement ofleakage, exhaust and ventilation air. This ¢
e or more nozzles of the type shown inFigure B.2, a discharge chamber equipped wj|
nd manometers for measuring test chamber and airflow pressures.

flow from one test chamber to~the other may be in either direction, two such d¢
pposite directions or a reversible device should be used. The manometer pressure g
be located so as to be unaffected by air discharged from the equipment or by the ex

t variation of its airflow by any suitable means, such as a variable speed drive or a d4
Figure B.3. The exhiaust from this fan or blower should be such that it does not affe
e equipment.

e equalizing>device should be adjusted during calorimeter tests or airflow measurej
tatic pressure difference between the indoor-side and outdoor-side test chambers
1,25 Ra.

C.1.4 Thes

door-
made

the cooling and dehumidifying effects with measured heat and water inputs:The outdoor-

b heat

wo calorimeter test chambers, indoor-side and outdoor-side, are . separated by an insfilated

l. The
made
to the
which

n wall
ween
levice
ith an

bvices
ickup
haust

ssure-equalizing devicel The fan or blower, which exhausts air from the discharge chajmber,

mper
ct the

nents
is not

ize‘of the calorimeter should he sufficient to avoid anv restriction to the intake or disa

harge

openings of the equipment. Perforated plates or other suitable grilles should be provided at the discharge
opening from the reconditioning equipment to avoid face velocities exceeding 0,5 m/s. Sufficient space
should be allowed in front of any inlet or discharge grilles of the equipment to avoid interference with
the airflow. Minimum distance from the equipment to side walls or ceiling of the test chamber(s) should
be 1 m, except for the back of console-type equipment, which should be in normal relation to the wall.
Ceiling-mounted equipment should be installed at a minimum distance of 1,8 m from the floor. Table C.1
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gives the suggested dimensions for the calorimeter. To accommodate peculiar sizes of equipment, it may
be necessary to alter the suggested dimensions to comply with the space requirements.

Table C.1 — Sizes of calorimeter

C.1.5
airflo
consi
for th
energ

C.1.6
capah
may kb

C.1.7
capad

. . Suggested minimum inside dimensions
Rated cooling capacity of each room of the calorimeter
of equipmenta
m
w . .
Width Height Length
3000 2,4 2,1 1,8
6000 2,% 2,1 2,4
9000 2,7 2,4 3,0
12 000b 3,0 2,4 37
a  Allfigures are round numbers.
b Larger capacity equipment requires larger calorimeters.

Each test chamber should be provided with reconditioning .equipment to maint
v and prescribed conditions. Reconditioning apparatus for theéjndoor-side test ch
bt of heaters to supply sensible heat and a humidifier to supply moisture. Reconditioni
e outdoor-side test chamber should provide cooling, dehumidification and humid
y supply should be controlled and measured.

When calorimeters are used for heat pumps, they’should have heating, humidifyin
ilities for both rooms (see Figures C.1 and C.2) or other means, such as rotating th
e used as long as the rating conditions are maintained.

Reconditioning apparatus for both test chambers should be provided with fans
ity to ensure airflows of not less than ;twice the quantity of air discharged by the equi

test ih the calorimeter. The calorimeter;should be equipped with means of measuring or

specif

C.1.8
gradi

ied wet- and dry-bulb temperatures in both calorimeter test chambers.

It is recognized that/inboth the indoor-side and outdoor-side test chambers,
ents and airflow patterns result from the interaction of the reconditioning apparg

equip

ment. Therefore, thetesultant conditions are peculiar to and dependent on a given cg

hin specified
mber should

g apparatus
fication. The

b and cooling
e equipment,

of sufficient
pment under
determining

temperature
tus and test
mbination of

test chamber size, arrangement and size of reconditioning apparatus and the air discharge characteristics

be such that

the following-eonditions are fulfilled:

a) The measured temperatures should be representative of the temperature surrounding the
eguipmentand-showldsimttate-theconditionsenecounteredHnan dat-appheationfoetr both indoor
and outdoor-sides, as indicated above.

b) At the point of measurement, the temperature of air should not be affected by air discharged
from any piece of the equipment. This makes it mandatory that the temperatures are measured
upstream of any re-circulation produced by the equipment.

c) Air sampling tubes should be positioned on the intake side of the equipment under test.

d) When testing multi-split air conditioners and heat pumps, the dry-bulb temperature of air entering

all indoor units or an outdoor unit shall be within 0,5 K of the average.

C.1.9 During a heating capacity test, the temperature of the air leaving the indoor-side of the heat
pump shall be monitored to determine if its heating performance is being affected by a build-up of ice
on the outdoor-side heat exchanger. A single temperature measuring device, placed at the centre of the
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indoor air outlet, is sufficient to indicate any change in the indoor air discharge temperature caused by a

build-up of ice on the outdoor-side heat exchanger.

C.1.10 Interior surfaces of the calorimeter test chambers should be of non-porous material with all
joints sealed against air and moisture leakage. The access door should be tightly sealed against air and

moisture leakage by use of gaskets or other suitable means.

C.1.11 If defrost controls on the heat pump provide for stopping the indoor airflow, provisions shall be
made to stop the test apparatus airflow to the equipment on both the indoor and outdoor-sides during
such a defrost period. If it is desirable to maintain operation of the reconditioning apparatus during the

defrost peri d pravisions may be made to hypqcc the conditioned air around the equipment as 1

ng as

assurance is provided that the conditioned air does not aid in the defrosting. A watt-hour meter’sh
used for obtdining the integrated electrical input to the equipment under test.

all be

1 S
: I :

9 1
3 1OiQ 3| =2

X XXX

XXX X| 6 'S

N O

Key

1 outdoor-side test chamber 6  mixer

2 cooling coil 7  air sampling tube

3 heating coil 8 equipment under test

4 humidifier 9 indoor-side test chamber

5 fan 10 pressure equalization device

Figure C.1 — Typical calibrated room-type calorimeter
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Figure C.2 — Typical balanced ambient room-type calorimeter

Heat teakage may be deterTined 1 ertier tie Indoor-5ide or outdoor-5ide test Tt

mber by the

following method: All openings should be closed. Either test chamber may be heated by electric heaters
to a temperature of at least 11 °C above the surrounding ambient temperature. The ambient temperature
should be maintained constant within +1 K outside all six enveloping surfaces of the test chamber,
including the separating partition. If the construction of the partition is identical to that of the other
walls, the heat leakage through the partition may be determined on a proportional area basis.

C.2.2 For calibrating the heat leakage through the separating partition alone, the following procedure
may be used: a test is carried out as described above. Then the temperature of the adjoining area on the
other side of the separating partition is raised to equal the temperature in the heated test chamber, thus
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eliminating heat leakage through the partition, while the 11 °C differential is maintained between the
heated test chamber and the ambient surrounding the other five enveloping surfaces.

The difference in heat input between the first test and the second test permits determination of the
leakage through the partition alone.

C.2.3 For the outdoor-side test chamber equipped with means of cooling, an alternative means
of calibration may be to cool the test chamber to a temperature of at least 11 °C below the ambient

temperature

C24

(on six sides) and carry out a similar analysis.

In addition to the two-room simultaneous method of determining capacities, the performance of

the indoor ra
cooling capa
performance
accredited nz

The indoor-s
insulated so
Space wherd
calorimeter.

C.3 Balan

C.3.1 The
principle of
the dry-bulb

om-side test chamber may be verified at least every six months using an industry sta
City calibrating device. A calibrating device may also be another piece of equipment'y
has been measured by the simultaneous indoor and outdoor measurement method
itional test laboratory as part of an industry-wide cooling capacity verification progral

ide calorimeter including the central partition and the outdoor-side calorimeter sh
that heat leakage (including radiation) does not exceed 5 % of the equipment caj
enough air circulation is available shall be secured under the floor of the roomn

ced ambient room-type calorimeter

maintaining the dry-bulb temperatures surrounding the particular test chamber eq

also maintaifed equal to that within the test chamber, thé’vapour-proofing provisions of C.1.10 a

required.

C.3.2 The floor, ceiling and walls of the caloriimeter test chambers shall be spaced a sufficient dis

away from th
order to proy
be at least 0
stratification

C.3.3 Heat
calculation a

C3.4 Itist
so as to limit
with an 11 °

ide a uniform air temperature.in the intervening space. It is recommended that this dig
3 m. Means shall be provided to circulate the air within the surrounding space to pj

leakage through“\the separating partition shall be introduced into the heat bd
nd may be calibrated in accordance with C.3.4 or may be calculated.

ndard
vhose
at an
mme.

all be
acity.
-type

balanced ambient room-type calorimeter is shown in Figure C.2 and is based on the

nal to

temperatures maintained within that test chamber. If the ambient wet-bulb temperature is

re not

tance

e floor, ceiling and walls of the eontrolled areas in which the test chambers are locafed in

tance
event

lance

ecommended that the floor, ceiling and walls of the calorimeter test chambers be ins
heat leakage (including radiation) to no more than 10 % of the test equipment’s ca
[ temperature difference, or 300 W for the same temperature difference, whichever

greater, as te

lated

xacity,

is the

sted using the procedure given in C.2.2.
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C.4 Calculation of cooling capacity

C.4.1 The energy flow quantities used to calculate the total cooling capacity, based on indoor-side and
outdoor-side measurements, are shown in Figure C.3.

Jﬂl H
g, g, <==' 9,

tei ?

[
it

(hwl - hw2) Wr Pt (hw3 - th) Wr

Key
itdoor-side test chamber

© O

Juipment under test
rjdoor-side test chamber

—-

NOTE Values for the variables identified in the figure are calculated using Formulae (C.1) to (4.6).

Figure C.3 — €alorimeter energy flows during cooling capacity tests

C.4.2| The total cooling\capacity on the indoor-side, ¢tcitcj, as tested in either the calibrated or balanced
ambig¢nt, room-typelcalorimeter (see Figures C.1 and C.2), is calculated using Formula (C.1)

¢ ci = z"P’ic ¥, (hwl - th)Wr + ¢lp + ¢li (C'l)

NOTE If no water is introduced during the test, hy 1 is taken at the temperature of the water in the humidifier
tank df the conditioning apparatus

When a cooling coil of the indoor-side calorimeter is used for testing of small capacity units, in order
to stabilize the test condition, Formula (C.2) shall be used and requirements for uncertainties of
measurements specified in 7.2.2 shall be satisfied. ¢j in Formula (C.2) is the amount of heat exchanged
in the cooling coil of the indoor-side calorimeter.

Pri = Py + (hwl N hWZ)Wr +¢lp +0; — 9 (C.2)

C.4.3 When it is not practical to measure the temperature of the air leaving the indoor-side test
chamber to the outdoor-side test chamber, the temperature of the condensate may be assumed to be at
the measured or estimated wet-bulb temperature of the air leaving the test equipment.
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C.4.4 The water vapour condensed by the equipment under test, Wy, may be determined by the amount
of water evaporated into the indoor-side test chamber by the reconditioning equipment to maintain the
required humidity.

C.4.5 Heat leakage, ¢yp, into the indoor-side test chamber through the separating partition between
the indoor-side and outdoor-side test chambers may be determined from the calibrating test or, in the
case of the balanced-ambient room-type test chamber, may be based on calculations.

C.4.6 The total cooling capacity on the outdoor-side, ¢co, as tested in either the calibrated or balanced-
ambient, room-type calorimeter (see Figures C.1 and C.2) is calculated using Formula (C.3).

<thO = ¢C

NOTE

C.4.7 Thel
the indoor-side and outdoor-side test chambers, ¢jp, may be determined from*the calibrating test
the case of th

NOTE

C.4.8 Thel

04 =Kl

C.4.9 Thes

¢sci = ¢t

C.4.10 Sens

SHR = ¢,

48

Th
chamber of th|

Th
partition expd

~3P _-P, +(hW3 —h )Wr + 0y, +

w2

e hy3 enthalpy is taken at the temperature at which the condensate leaves the outdoor-sig
e reconditioning apparatus.

eat leakage rate into the indoor-side test chamber through the separating partition bef

e balanced-ambient room-type test chamber, may be based on caleulations.

sed to the outdoor-side is equal to the area exposed to the indéor-side test chamber.
ntent cooling capacity (room dehumidifying capacity), ¢q, is calculated using Formula

4

r

ensible cooling capacity, ¢, is calculated using Formula (C.5).

i_¢d

ble heat ratio (SHR) is calculated using Formula (C.6).

ci / ¢tci

(C.3)

le test

ween
or, in

Is quantity is numerically equal to that used in Formula C.1 if, ahd only if, the area of the separating

(C.4).
(C.4)

(C.5)

(C.6)
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Calculation of heating capacity

C.5.1 The energy flow quantities used to calculate the total heating capacity, based on indoor-side and
outdoor-side measurements, are shown in Figure C.4.

Key

- o o

NOTE

C.5.2

JHL H
i glp <——' D,
<:: 2 <):' 2 =Py <
T/
] L
:f‘> 2P, 3 1

Pt (hw4— th)qwo

itdoor-side test chamber

uipment under test

ridoor-side test chamber

Values for the variables identified in this figure are calculated using Formulae (C.7) and (C.8).

Figure C.4 — Calorimeter energy flows during heating capacity tests

Determination-of the heating capacity by measurement in the indoor-side test ch

calorimeter, ¢y, is calgulated using Formula (C.7).

¢

NOTE

hi — ¢ci R z“Pic - ¢1p - ¢li

powert| ifiput to the compensating device, heat balance of the humidification device), in watts.

hmber of the

(C.7)

2Pj. is the other power input to the indoor-side test chamber (e.g. illumination, electricgl and thermal

C.5.3 Determination of the heating capacity by measurement of the heat absorbing side, ¢y, is
calculated for equipment where the evaporator takes the heat from an airflow using Formula (C.8).

¢ho = ZPoc + Pt + (hw4 _hWS)qwo _¢1p _¢10
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Annex D
(normative)

Indoor air enthalpy test method

D.1 General

In the air enf
wet- and dry

D.2 Appli

D.2.1 Air l¢
connection ¢
be attached 1

opening of the equipment or shall be constructed so as not to prevent the Teaving air from expandin

cross-section
air velocity is
difference be
An example ¢

D.2.2 Airfl

NOTE
this annex.

Ad

D.2.3 Whe
method, the

Tab

cation

pw measurements shall be made in accordangé with the provisions specified in Annex

halpy test method, capacities are determined from measurements of entering and ¢
tbulb temperatures and the associated airflow rate.

aving the equipment under the test shall lead directly to the discharge chamber. If a
annot be made between the equipment and the discharge chamber, a short plenum
o the equipment. In this case, the short plenum shall have the‘same size as the disg

area of the airflow channel through the discharge chaniber shall be such that the ay
less than 1,25 m/s against the airflow rate of the equipment under test. The static prd
tween the discharge chamber and intake opening of the equipment under test shall be
f the discharge chamber test set-up is shown in Figure D.1.

ditional guidance can be found in ISO 3966.and 1SO 5167-1, as appropriate and in the provis

1 conducting cooling or steady-state heating capacity tests using the indoor air enthaly
hdditional test tolerances given in Table D.1 shall apply.

e D.1 — Variations allewed during steady-state cooling and heating capacity
tests that only-apply when using the indoor air enthalpy method

aving

direct

shall

harge
5. The

erage
ssure
Zero.

B.

ons of

y test

Variation of arithmetical Variation of individ

nal

) mean values from specified | readings from specified
Reading test conditions test conditions
<100 Pa >100 Pa <100 Pa >100|Pa
External stat|c pressure (ESP) +0,5 Pa 5% +0,10 Pa +10 o
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Key
1

BowWw N R
w

O

Figuj

D.2.4
addit

atic pressure tappings
uipment under test
hmper for fixed-duct resistance method

kternal static pressure

p is the average air velocity-at PL.2.

When

b air sampler and airflow measucing apparatus.

= 2D where De = 4/4AB / 7-and A and B are the dimensions of the equipment’s air outlet.

‘e D.1 — Discharge chamber requirements when using the indoor air enthalpy test method

Whencenducting transient heating capacity tests using the indoor air enthalpy test method, the
onal test tolerances given in Table D.2 shall apply.

testing multi-split air conditioners and heat pumps, the dry-bulb temperature of ail entering all

indoor units or an outdoor unit shall be uniform within 0,5 K of the average.
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Table D.2 — Variations allowed during the transient heating tests that
only apply when using the indoor air enthalpy test method

Variation of arithmetical
mean values from specified

Reading test conditions

test conditions

Variation of individual
readings from specified

Interval Ha Interval Db Interval Ha Interva

1 Db

External resistance to airflow

+5 Pa +5 Pa

a

NOTE For transient heating tests, see 6.1.11.

Applies when the heat pump is in the heating mode, except for the first 10 min after termination of a defrost cycle.

b Applies d
operating in th

L P N
[ TITE 4 UCITUST L YUIC dIIU QUT T LIIC TITSU TUTIHIT ATTED LITE LETTITITIAUOIT UT 4 UCTTUST Ly LIC WIICIT LIIC TITAL P
e heating mode.

mp is

D.3 Calcullation of cooling capacity

The total coo)

qy
(Ptci =

The sensibld

Formula (D.4

ling capacity based on the indoor-side test data, ¢cj, shall be calculated using Formula
i (hal - ha2) _ i (hal - haZ)
v, v (1+w,)

cooling capacity based on the indoor-side test datd,/ ¢sci, shall be calculated

).

o = 9 (Cpaltal _CpaZtaZ) B 4yi (Cpaltal - CpaZtaZ)
5 v, v (1+w,)
The latent ¢ooling capacity based on the indoorsside test data, ¢g, shall be calculated
Formulae (D|3) and (D.4).
0, = K1y (Wn _Wiz) _ Kia, (Wn _Wiz)
d v, v, (1eW,)
¢d = ¢tci - ¢sci

D.4 Calcullation of heafing capacity

Total heating

qy

capacity based on indoor-side data, ¢¢hj, shall be calculated using Formula (D.5).

i (Cpaztaz N Cpaltal ) 9y (CpaZtaZ N Cpaltal )

Peni =

(D.1).

(D.1)

using

(D.2)

using

(D.3)

(D.4)

2 [ \

NOTE 1

NOTE 2

V

n Vi, \1+Vl/n)

Cpa1 can be equal to Cpa2.

(D.5)

Formulae (D.1), (D.2), (D.3) and (D.5) do not provide allowance for heat leakage in the test duct and

the discharge chamber. It is recommended to include correction for heat loss from receiving chamber and/or

connecting du

cts.

D.5 Airflow enthalpy measurements

D.5.1 General

The following test apparatus arrangements specified in D.5.2 to D.5.4 are recommended.
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D.5.2 Tunnel air enthalpy method

The equipment to be tested is typically located in a test room or rooms. An air measuring device is
attached to the equipment air discharge (indoor, outdoor or both, as applicable). This device discharges
directly into the test room or space, which is provided with suitable means for maintaining the air
entering the equipment at the desired wet- and dry-bulb temperatures (see Figure D.2). Suitable means
for measuring the wet- and dry-bulb temperatures of the air entering and leaving the equipment and
the external resistance shall be provided.

|||||||||| i
T Y TN

11

I I I
I =~o |
N |
[ Il
\ N/ 1]
\\ // I
T
|
|
|
|
' “7
2
3
Key
1 optdoor-side test room 7  door/window
2 outdoor unit of equipment under test 8 insulation
3 indoor-side coil section of equipment under test 9  indoor-side test room
4  air temperature and humidity measuring instruments 10 room conditioning apparatus
5  mixer 11 apparatusfordifferential pressure measurement
6 airflow measuring apparatus

Figure D.2 — Tunnel air enthalpy test method arrangement
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D.5.3 Loop air enthalpy method

This arrangement differs from the tunnel arrangement in that the air measuring device discharge
is connected to suitable reconditioning equipment which is, in turn, connected to the equipment
inlet (see Figure D.3). The resulting test “loop” shall be sealed so that air leakage at places that
would influence capacity measurements does not exceed 1,0 % of the test airflow rate. The dry-bulb
temperature of the air surrounding the equipment shall be maintained at within 3,0 K of the desired
test inlet dry-bulb temperature. Wet- and dry-bulb temperatures and external resistance shall be
measured by suitable means.

A
7
81— 4
1
6 Y
3
) 2 4
5 — 2
A
Key
1 outdoor-g4ide test room 5 reconditioning apparatus
2 outdoor ynit of equipment under test 6  air flow measuring apparatus
3 indoor u}it of equipment under test 7  indoor-side test room
4  temperatpre and humidity measuring instruments 8  apparatus for differential pressure measuremegnt

QO

Airflow.

Figure D.3 — Loop air enthalpy test method arrangement

D.5.4 Calorimeterairentlalpy mrethod

For equipment in which the compressor is ventilated independently of the indoor air stream, the
calorimeter air enthalpy method arrangement shall be employed to take into account compressor heat
radiation (see Figure D.4). In this arrangement, an enclosure is placed over the equipment, or applicable
part of the equipment, under test. This enclosure may be constructed of any suitable material, but shall
be non-hydroscopic, shall be airtight and preferably insulated. It shall be large enough to permitinlet air
to circulate freely between the equipment and the enclosures and in no case shall the enclosure be closer
than 150 mm to any part of the equipment. The inlet to the enclosure shall be remotely located from the
equipment’s inlet so as to cause circulation throughout the entire enclosed space. An air measuring
device is to be connected to the equipment’s discharge. This device shall be well insulated where it
passes through the enclosed space. Wet- and dry-bulb temperatures of the air entering the equipment
are to be measured at the enclosure inlet. Temperature and external resistance measurements shall be
carried out by suitable means.
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Key
1  optdoor-side test room 6  indoor-side coil section of equipnient under test
2 ofitdoor unit of equipment under test 7  enclosure
3 alrinlet 8  indoor-side test room
4  ajr temperature and humidity measuringinstruments 9 airflow measuring apparatus
5 apparatus for differential pressure measurement 10 room conditioning apparatus
a  Ajrflow.

Figure ®:4— Calorimeter air enthalpy test method arrangement
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Annex E
(informative)

Refrigerant enthalpy test method

E.1 General description

E1.1 In thL refrigerant enthalpy test method, capacity is determined from the refrigerant ent

change and
pressures an
in the liquid

E.1.2 This
and where n

E.1.3 This
meter is sub
indoor-side i

d temperatures of the refrigerant, and the flow-rate is determined by a suitable flow

low-rate. Enthalpy changes are determined from measurements of entering and lg
ine.

method may be used for tests of equipment in which the refrigerant-charge is not c
rmal installation procedures involve the field connection of refrigerant lines.

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

5 less than 3,0 °C.

halpy
aving
meter

ritical

e flow

Lcooled to less than 2,0 °C nor for tests in which the superheat of the vapour leaving the

E.1.4 Cooling and heating capacities obtained by the refrigérant enthalpy method should includle the

thermal effed

E.2 Refrigerant flow method

E.2.1 The
in the liquid
pressure drg
produce.

E.2.2 Temyj
immediately

cooling of 2,0 °C and the absence of any vapour bubbles in the liquid leaving the meter are consi

adequate. It
liquid line to

E.2.3 Atth

ts of the fan.

refrigerant flow-rate should be measured with an integrating-type flow meter conr
line upstream of the refrigerant control device. This meter should be sized such t}
p does not exceed the vapour pressure change that a 2,0 °C temperature change Y

erature and pressGre measuring instruments and a sight glass should be ins

s recommetded that the meter be installed at the bottom of a vertical downward loop
take advantage of the static head of the liquid thus provided.

e end f the test, a sample of the circulating refrlgerant and oil mixture may be taken

downstream ofthe meter to determine if the refrigerant liquid is adequately subcooled.

ected
1at its
would

talled
Sub-
dered
in the

from

the equipme

_W
W3

o =

And 3 corncantration-aofaill-Y _caloplatad cing Dosena, (E‘ 1\

hi nt 3 ad
Ly “ lbo CUTICCIILI AuUIvUITI U1 UlI, llo, cAaItuIidgaleuu MJI116 l Ul lllulu | =] l

ToIT

— W1
— W1

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

E.3 Refrigerant temperature and pressure measurements

(E.1)

The temperature of refrigerant entering and leaving the indoor-side of the equipment should be
measured with instruments having an accuracy of £0,1 K. The pressure of refrigerant entering and
leaving the indoor-side of the equipment should be measured with instruments having an accuracy
of +2,0 % of the indicated value.
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E.4 Calculation of cooling capacity

Total cooling capacity, ¢ici, based on volatile refrigerant flow data is calculated using Formula (E.2):

¢tci = Xr qro (hr2 - hrl ) - Pi (E-Z)

E.5 Calculation of heating capacity
Total heating capacity, ¢thi, based on volatile refrigerant flow data is calculated using Formula (E.3):

¢ hi = Xr dro (hrl _hr2)+Pi (E.3)
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Annex F
(informative)

Outdoor air enthalpy test method

F.1 General

F1.1 Inth

e air enthalpy test method, capacities are determined from measurements of enterin

leaving wet-Bulb and dry-bulb temperatures and the associated airflow rate.

F1.2 Outd
E2.1. Additiq
adjustment

F.2 Testrn

F2.1 Whe
whether the
being tested

por air enthalpy tests are subject to the apparatus arrangement limitations specif
nal provisions apply if the compressor is independently ventilated-(see E2.2). Lin
ermitted by F.4.3 may be made if the equipment employs remote outdeor coils.

oom requirements

1 the air enthalpy method is employed for outdoor-side tests, it should be ascert
attachment of the airflow measuring device changés’the performance of the equip
hnd, if so, corrections should be made for this changé/(see Figure E.1). To accomplish th

g and

ed in
e loss

ained
ment
is, the

equipment should have thermocouples soldered to return bends at approximately the midpoints of each

indoor coil a
provided wit]
The equipmg
connected, b
of notless th

hd outdoor coil circuit. Equipment not sensitiye to refrigerant charge may, alternatively, be
h pressure gauges connected to access valves or tapped into the suction and discharge|lines.
nt should then be operated at the desired conditions, with the indoor-side test appgratus
it not the outdoor-side apparatus. Data should be recorded at 10-min intervals for a geriod
in one-half hour after equilibrium-has’been attained. The outdoor-side test apparatus should

then be connfected to the equipment and the pressure or temperatures indicated by the aforementioned

gauges or the
or its pressu

should be ad
one-half hou

connected; the indoor-side test.fesults during this interval should agree within #2,0 % with the r

obtained dur
needs to be d

F.2.2 Ford
the calorime
heat radiatio

rmocouples noted. If, after equilibrium is again attained, these do not average within 1
'e equivalent of the averagesobserved during the preliminary test, the outdoor airfloy
usted until the specified agreement is attained. The test should be continued for a per
 after attainment of(equilibrium at the proper conditions with the outdoor test app:

ing the preliminary test period. This applies for both the cooling and the heating cycl
one at any onie_condition for each.

fer aitventhalpy method arrangement should be employed to take into account compi
h(see Figure D.4).

r0,3 K
v rate
iod of
ratus
esults
e, but

quipment’in which the compressor is ventilated independently of the outdoor air stiream,

essor

F.2.3 When the outdoor airflow is adjusted as described in E.2.1, the adjusted air-flow rate is employed
in the capacity calculation. In such cases, however, the outdoor fan power input observed during the
preliminary tests should be used for rating purposes.

When testing multi-split air conditioners and heat pumps, temperature of air entering all indoor units
or an outdoor unit shall be within 0,5 K of the average.
E3 Testing conditions

When the outdoor air enthalpy method is used, the requirements in 5.1.4.1.2 and 5.1.4.1.3 apply to both
the preliminary test (see F.2.1) and the regular equipment test.
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Key
1 r¢om conditioning apparatus 7  insulation
2 ofitdoor-side test room 8  apparatus for differential pressurd measurement
3 ajrflow measuring apparatus 9  indoor-side coil section of equipnjent under test
4  afr temperature and humidity nteasuring instruments 10 door/window
5 njixer 11 indoor-side test room
6  ofitdoor unit of equipmentyunder test
Figure F.1 — Outdoor air enthalpy test method arrangement
F.4 Caleulations
F4.1 Totalindoor cooling capacity based on outdoor-side data, Pco, 15 calculated using Formula (F.1):
¢ _ Qyo (Cpa4ta4 - CpaBta3) p (F 1)
tco — ’ Tt :
vi(1+W,)

F4.2 Total heat capacity based on outdoor-side data, ¢tho, is calculated using Formula (F.2):

_ o haz —hay)
o = v, (1+W,)] “h (F2)
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