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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
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ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization
ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F
main task of technical committees is to prepare International Standards. Draft\Internation
ed by the technical committees are circulated to the member bodies fer’.voting. Publi

ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

tion is drawn to the possibility that some of the elements of this document may be the sub
. ISO shall not be held responsible for identifying any or all such patent rights.

5042 was prepared by Technical Committee ISO/TC 86, Refrigeration and air
pmmittee SC 6, Testing and rating of air-conditioners and heat pumps.
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INTERNATIONAL STANDARD

ISO 15042:2011(E)

Multiple split-system air-conditioners and air-to-air heat
pumps — Testing and rating for performance

1

This
commercial and industrial, electrically driven, mechanical-compression, air-cooled air-conditione
air hd
multi
units

This
com
singl¢ refrigeration circuit which utilize one or more variable-speed.Compressors or alternativg
comfy
to operate with a combination of one or more outdoor unitssand two or more indoor units
individual operation, and such modular systems that are capable of transferring recovered heat
more

The
matched assemblies.

This

a) water-cooled or water source equipment;

b) mobile (single-duct) units havinga condenser exhaust duct;

c) ipdividual assemblies not censtituting a complete refrigeration system;

d) equipment using the\absorption refrigeration cycle.

This |International<S$tandard does not cover the determination of either seasonal efficiencies

part-load performances which can be required in some countries because they provide a better
efficigncy underactual operating conditions.

NOTH
air-copditioners” and/or “multi-split heat pumps”.

2

$cope

International Standard establishes performance testing and rating criteria for factgry-mad
at pumps, described as basic multi-split systems, modular multi-split systems,and modular |
split systems. These multi-split systems include air-to-air systems with nonzducted and/or g

with integral fans and indoor units supplied without fans.

International Standard is limited to single- and multiple-circuit split-systems which utilize
ressors with no more than two steps of control of the outdoor unit. Itis also limited to split-sy

inations for varying the capacity of the system by three or more’steps. These split-systems

indoor units to other units in the same system.

requirements of testing and rating contained intthis International Standard are based o

nternational Standard is not applicable_to the testing and rating of:

e residential,
rs and air-to-
eat recovery
ucted indoor

one or more
stems with a
compressor
are designed
designed for
from one or

h the use of

or seasonal
indication of

Throughout this International Standard,

the terms “equipment” and “systems” meTn “multi-split

Normative references

The following referenced documents are indispensable for the application 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.

ISO 817, Refrigerants — Designation and safety classification!)

1)

To be published. (Revision of ISO 817:2005.)
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3 Terms and definitions
For the purposes of this document, the following definitions apply.

31
standard air
dry air at 20 °C and at a standard barometric pressure of 101,325 kPa, having a mass density of 1 204 kg/m3

3.2
full capacity
capacity of the system when all indoor units and outdoor units are operated in the same mode

3.3
latent cooling capacity
room dehuTidifying capacity

amount of lalent heat that the equipment can remove from the conditioned space in a defined interval of tjme
NOTE Lgtent cooling capacity and room dehumidifying capacity are expressed in units of watts:
34

part-load capacity
capacity of the system when the capacity ratio is less than 1

3.5
capacity ratjo
ratio of the fotal stated cooling capacity of all operating indoor units to the stated cooling capacity ¢f the
outdoor unit at the rating conditions

3.6
heating capacity
amount of hgat that the equipment can add to the conditioned space (but not including supplementary hdat) in
a defined intgrval of time

NOTE Heating capacity is expressed in units of'\watts.

3.7
sensible coopling capacity
amount of sensible heat that the equipment can remove from the conditioned space in a defined interyal of
time

NOTE S¢nsible cooling capacity is expressed in units of watts.

3.8
total cooling capacity
amount of sl,:FnsibIe and latent heat that the equipment can remove from the conditioned space in a dgfined

interval of time

NOTE Total cooling capacity is expressed in units of watts.

3.9

energy efficiency ratio

EER

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

NOTE Where the EER is stated without an indication of units, it is understood that it is derived from watts/watts.

2 © 1S0O 2011 — All rights reserved
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coefficient of performance

CcoP

ratio of the heating capacity to the effective power input to the device at any given set of rating conditions

NOTE Where the COP is stated without an indication of units, it is understood that it is derived from watts/watts.
3.1
heat recovery efficiency

HRE

ratio of the total capacity of the system (heating and cooling capacity) to the effective power when operating in

the h

NOTH

3.12
air-c
an e
an erf

NOTH
dehur
humid
asser

3.13
heat
an e
an erf

NOTH
dehur

ventilating or exhausting air. Such equipment can- be provided in more than one assembly, the separat

(split-

3.14
basic
a sp
comp]

NOTH
as a
specif

+ ar—aaad
wGlIU\JUVUIy moucs

Where HRE is stated without an indication of units, it is understood that it is derived from watts/w

bnditioner
cased assembly or assemblies designed primarily to provide free or ductedrdelivery of cong
closed space room or zone (conditioned space)

It can be either single-package or split-system and comprises a primary source of refrigeration f
hidification. It can also include means for heating other than a heat pump, ‘as well as means for circulg
ifying, ventilating or exhausting air. Such equipment can be provided<in more than one assembly,
nblies (split-systems) of which are intended to be used together.

pump
cased assembly or assemblies designed primarily*{o. provide free or ducted delivery of cong

It can be constructed to remove heat from the conditioned space and discharge it to a heat sinK
hidification are desired from the same equipment. It can also include means for circulating, cleanin

5ystems) of which are intended to be used-together.

E multi-split system
it-system air-conditionen_ or heat pump incorporating a single refrigerant circuit with ¢
ressors, multiple evaporators (indoor units) designed for individual operation, and one outdo

The system has*no more than two steps of control and is capable of operating either as an air
heat pump. Altefnatively, a system having a variable speed compressor and a fixed combination
ied by the manufacturer can also be considered a basic multi-split system.

NOTE

ple-circuit multi-split system

atts.

itioned air to

or cooling and
ting, cleaning,
the separated

itioned air to

closed space, room or zone (conditioned space)and includes a prime source of refrigeration for heating

if cooling and
g, humidifying,
ed assemblies

ne or more
or unit

tconditioner or
bf indoor units

compressors,

as a heat pump.

3.16

modular multi-split system
a split-system air-conditioner or heat pump incorporating a single refrigerant circuit, at least one variable
speed compressor or an alternative compressor combination for varying the capacity of the system by three or
more steps, multiple indoor units, each of which can be individually controlled, and one or more outdoor units

NOTE The system is capable of operating either as an air-conditioner or as a heat pump

© IS0
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3.17

modular heat recovery multi-split system
split-system air-conditioner or heat pump incorporating a single refrigerant circuit, at least one variable-speed
compressor or an alternate compressor combination for varying the capacity of the system by three or more
steps, multiple evaporators (indoor units, each capable of being individually controlled), and one or more
condensers (outdoor units)

NOTE This system is capable of operating as a heat pump where recovered heat from the indoor units operating in
the cooling mode can be transferred to one or more other indoor units operating in the heating mode. Heat recovery can
be achieved by a gas/liquid separator or a third line in the refrigeration circuit.

3.18

effective pollver input

P
average eled

— the pows
— the powq
— the powq
— the powd
NOTE Ef]
3.19

total power
Py

average eled

NOTE Tq

3.20

trical power input to the equipment obtained from
br input for operation of the compressor(s),
br input to electric heating devices used only for defrosting,

br input to all control and safety devices of the equipment, and

fective power input is expressed in units of watts.

nput
trical power input to the equipment as measured during the test

tal power input is expressed in units of watts

full-load opération

operation wif
specified by

he manufacturer and allowed by the unit controls

br input for operation of all fans, whether provided with the eqdipment or not

h the equipment and controls configured for the maximum continuous duty refrigeration capacity

NOTE Unless otherwise regulated by the automatic controls of the equipment, all indoor units and compressofs are

functioning du

[ing full-load operations.

4 Symbols
Symbol Description Unit
A, coefficient, heat leakage J/is °C
Ap nozzle area m?2
a pressure ratio —
Cq nozzle discharge coefficient —
o concentration of oil —
Cpa specific heat of moist air J/kg °C
cpa1 | specific heat of moist air entering indoor side J/kg °C
cpa2 |specific heat of moist air leaving indoor side J/kg °C

© 1S0O 2011 — All rights reserved
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Symbol Description Unit
cow  |specific heat of water J/kg °C
De equivalent diameter mm
Dp nozzle throat diameter mm
D diameter of circular ducts, inlet mm
D, diameter of circular ducts, outlet mm
Dy outside diameter of refrigerant tube mm
hyT specificenthatpy of airentering-indoor-side dfg of dry air
hjo specific enthalpy of air leaving indoor side J/kg of dry air
hi3 specific enthalpy of air entering outdoor side J/kg of dry air
hja specific enthalpy of air leaving outdoor side J/kg of dry air
I specific enthalpy of refrigerant liquid entering the expansion device J/kg
hio specific enthalpy of refrigerant liquid leaving condenser J/kg
hg1 specific enthalpy of refrigerant vapour entering compressor J/kg
hgo | specific enthalpy of refrigerant vapour leaving condenser J/kg
hio specific enthalpy of fluid leaving calorimeter evaporator J/kg
hl4 specific enthalpy of refrigerant entering indoor side J/kg
hlo specific enthalpy of refrigerant leaving indoor.side J/kg
I specific enthalpy of water or steam supplied:to indoor-side compartment J/kg
o specific enthalpy of condensed moisture‘leaving indoor-side compartment J/kg
s specific enthalpy of condensate «removed by air-treating coil in the outdoor-side J/kg

compartment of the reconditioning ‘equipment

hf4 |specific enthalpy of the watersupplied to the outdoor-side compartment J/kg
hfs |specific enthalpy of, respectively, the condensed water (in the case of test J/kg
condition, high) and-the frost (in the case of test conditions low or extra-low) in
the test unit
K latent heat of.aporization of water (2 500,4 J/g at 0 °C) J/kg
Ly length of duct m
L, lengthita-external static pressure measuring point m
In natural logarithm —
1 mass of cylinder and bleeder assembly, empty g
nt3 mass-efeylinder-and-bleeder-assembly-with-sample g
ms mass of cylinder and bleeder assembly with oil from sample g
7ani |estimated indoor fan static efficiency —
mot; | estimated indoor motor efficiency —
Pa barometric pressure kPa
Pe compartment equalization pressure kPa
Pe external static pressure (ESP) kPa
Pisc  |internal static pressure drop of the indoor coil cabinet assembly measured from Pa

cooling capacity test

© 1SO 2011 — All rights reserved 5
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Symbol Description Unit
Pm measured external static pressure kPa
Pn pressure at the nozzle throat kPa abs
Dy velocity pressure at nozzle throat or static pressure difference across nozzle Pa
Re Reynolds number —
u kinematic viscosity of air m?2/s
Pei heat removed from indoor-side compartment w
Pe heatremovedbycootingcoitintheoutdoor=sidecompartment W
Pp heat leakage into indoor-side compartment through partition separating indoor W.

sifle from outdoor side
A heat leakage into indoor-side compartment through walls, floor and ceiling w
o heat leakage out of outdoor-side compartment through walls, floor and ceiling W
a line heat loss in interconnecting tubing W
Pe heat input to calorimeter evaporator W
&q laent cooling capacity (dehumidifying) w
A laent cooling capacity (indoor-side data) w
dsc se¢nsible cooling capacity W
Psci sénsible cooling capacity (indoor-side data) w
ohi heating capacity (indoor-side compartment) w
o heating capacity (outdoor-side compartment) w
i total cooling capacity (indoor-side data) w
Mco | tofal cooling capacity (outdoor-side data) w
dhi total heating capacity (indoor-side data) w
#ho | total heating capacity (outdoor-side data) w
Psan | esgtimated fan power to circulate indoor air w
P; pawer input (indoor-side,data) w
2. Pic | other power input-todhe indoor-side compartment (e.g. illumination, electrical and w
thermal power)input to the compensating device, heat balance of the
hymidification;device)
2 Poc | sym of all-total power input to the outdoor-side compartment, not including power w
to[the equipment under test
Pg effective power input to the equipment w
Pk power input to compressor W
Py total power input to equipment W
dm air mass flow rate kg/s
qvo |measured outdoor air volume flow m3/s
qr refrigerant flow rate kg/s
dro refrigerant and oil mixture flow rate kg/s
gs |standard flow rate m3/s
gy |air-volume flow rate m3/s

6 © 1SO 2011 — All rights reserved
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Symbol Description Unit
qyi |indoor air-volume flow rate m3/s
qw condenser water flow rate kg/s
dwe rate at which water vapour is condensed by the equipment gls
gmw |water mass flow supplied to the outside compartment for maintaining the test ka/s
conditions
ta temperature, ambient °C
ta1 temperature of air entering indoor side, dry bulb °C
tdo temperature of air leaving indoor side, dry bulb °C
tds temperature of air entering outdoor side, dry bulb °C
tdq temperature of air leaving indoor side, dry bulb °C
1} temperature of surface of calorimeter condenser °C
1 temperature of water entering calorimeter °C
ta2 temperature of water leaving calorimeter °C
vh velocity of air at nozzle m/s
N specific volume of dry air portion of mixture at nozzle m3/kg
"n specific volume of air at nozzle m3/kg of
pir-water
vapour mixture
M1 specific humidity of air entering indoor side kg/kg of dry air
Wio specific humidity of air leaving indoor side kg/kg of dry air
Iz specific humidity at nozzle inlet kag/kg of dry air
W water vapour (rate) condensed-by the equipment als
Ar mass ratio, refrigerant to refrigerant-oil mixture —
Y expansion factor —
5 Airflow setting
5.1 | General
This [International Standard specifies airflow settings for ducted and non-ducted units and upits supplied
withqutafan.

Ducted indoor units rated less than 8 kW and intended to operate at an external static pressure of less than
25 Pa shall be tested as non-ducted units.

5.2 Airflow setting for ducted indoor units

5.21

General

The airflow rate shall be specified by the manufacturer. This flow rate shall be for full-load cooling and be
expressed in cubic metres per second (m3/s) of standard air conditions, as defined in 3.1, and correspond to a
non-operating compressor.

© 1SO 2011 — All rights reserved
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5.2.2 Airflow setting procedure for ducted indoor units

The airflow rate setting shall be made when only the fan is operating, at an ambient temperature between
20 °C and 30 °C and a relative humidity between 30 % and 70 %. The airflow settings of the units shall be in
accordance with Annex A.

The rated airflow rate given by the manufacturer shall be set and the resulting external static pressure, p,,
(ESP) measured. The measured ESP shall be larger than the ESP for rating, defined in Table 1. If the unit has
an adjustable speed, it shall be adjusted to the lowest speed that provides at least the ESP for rating.

5.3 ESP for rating

5.3.1 If the
Table 1, the

5.3.2 If thd
larger than o
The maximu

manufacturer.

5.3.3 If thd
less than 80
is used as th

5.3.4 If thd
ESP, whiche

5.3.5 The

If the determ

rated ESP specified by the manufacturer is greater than or equal to the minimum value\giV
specified rated ESP is used as the ESP for rating.

rated ESP specified by the manufacturer is less than the minimum value given/in Table 1

r equal to the 80 % of the maximum ESP, the specified rated ESP is used asthe ESP for r
m ESP may either be specified by the manufacturer or identified from fan-curves provided G

rated ESP specified by the manufacturer is less than the minimum*value given in Table
%6 of the maximum ESP, the value of Table 1 or 80 % of the makximum ESP, whichever is sr
b ESP for rating.

rated ESP is not specified by the manufacturer, the value of Table 1 or 80 % of the max
ver is smaller, is used as the ESP for rating.

brocess of selecting the ESP for rating is shown .in\Figure 1.

ned ESP for rating is less than 25 Pa, the unit'can be considered a non-ducted indoor unit.

en in

, and
ating.
y the

and
naller,

mum

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=c1cbcb0e88eb015f95d011392e0dfc8c

ISO 15042:2011(E)

The rated

ESP specified by the YES
manufacturer is equal to or
greater than the value
in Table 1
The ESP for rating is
equal to the rated
ESP specified
by the manufacturen
The rated
ESP specified by the VES
manufacturer is equal to or
greater than 80 % of the
maximum ESP
The ESP for rating is
equal to the rated
ESP specified
by the manufacturer
The value
in Table 1 is YES

greater than or equal
to 80 % of the
maximum ESP

The ESP for rating is
equal to 80 %
of the maximum ESP

The)ESP for rating is
equal to the value in
Table 1

Figure 1 — Flowchart for selecting ESP for rating

© 1SO 2011 — All rights reserved 9
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Table 1 — Pressure requirement for comfort air-conditioners

Standard call(;\)/scity ratings Minimu:)r; ei’:ﬁ::: | static
Pa
0<0<8 25
8<0<12 37
12<0<20 50
20<0<30 62
30<0<45 75
45<0<82 100
82<0<117 125
117 <0< 147 150
0 > 147 175
@  For equipment tested without an air filter installed, the minimum ESP, P, shall
be increased by 10 Pa.
5.4 Airflow setting for non-ducted indoor units measured by air-enthalpy method
5.4.1 Test$ shall be conducted with 0 Pa static pressure maintained. at(the air discharge of the equipment.
All air quantifies shall be expressed as m3/s of standard air.
5.4.2 Airflqw measurements shall be made in accordance with” the provisions specified in Annex C, as
appropriate, ps well as the provisions established in other appropriate annexes of this International Standard.
NOTE Additional guidance for making airflow measurements can be found in ISO 3966 and ISO 5167-1.
5.5 Outdqgor airflow
If the outdoor airflow is adjustable, all tests shall be conducted at the outdoor-side air quantity or fan cpntrol
setting that i$ specified by the manufacturer> Where the fan is non-adjustable, all tests shall be conducted at
the outdoor-gide air volume flow rate inherent in the equipment when operated with the following in plage: all
of the resistgnce elements associated.with inlets, louvers, and any ductwork and attachments considerged by
the manufagturer as normal installation practice. Once established, the outdoor-side air circuit of the
equipment shall remain unchanged throughout all tests prescribed herein, except to adjust for any ctange
caused by the attachment of.the airflow measuring device when using the outdoor air-enthalpy test method
(see K.2.1).
5.6 Unit supplied.without indoor fan
If no fan is supplied with the unit (i.e. coil-only units), the requirements in Annex A and the supplemental
requirement‘_ gi\/nn inAnnex P alsa npply_

6 Coolin

6.1

6.1.1

6.1.1.1

g tests

Cooling capacity test

General conditions

All equipment within the scope of this International Standard shall have the cooling capacities and

energy efficiency ratios determined in accordance with the provisions of this International Standard and rated
using the cooling conditions specified in Table 2. All tests shall be carried out in accordance with the test

10 ©1S0 2011 — All rights reserved
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requirements of Annex B and the test methods of Annex D and Annex E as specified in Clause 9. The
electrical input values used for rating purposes shall be measured during the cooling capacity test.

6.1.1.2 The tests shall be conducted with all indoor units and compressors functioning during this test.
Modular multi-split systems and modular heat recovery systems shall, for the purpose of this test, have the
capacity ratio of indoor units to outdoor units equal to 1 (x5 %).

6.1.1.3 Tests for modular and modular heat recovery systems may be conducted at part-load cooling
capacities. If conducted, part-load cooling capacities shall be determined in accordance with the requirements
of Annex F.

6.1.14 Tests may be—conducted—to—determine—the buu“llg bapdbiticb of-individuatindoot units, either
operating with all other indoor units functioning or without any other indoor units functioning.\If tests of the
cooling capacities of individual indoor units are conducted, the capacities shall be determined in accordance
with the requirements of Annex G.

6.1.1({5 The manufacturer shall specify, for variable-capacity compressors, the specific setting that is
needed to give full-load capacity and the equipment shall be maintained at that\setting. If the manufacturer
does|not define the setting, the thermostat or controller shall be set to its minimum allowable| temperature
setting.

6.1.1|6 If the equipment cannot be maintained at steady-state conditions by its normal contfols, then the
manyfacturer shall modify or override such controls so that steady-state conditions are achieved.

6.1.2] Temperature conditions

6.1.2|1 The temperature conditions stated in Table'2 (columns T1, T2 and T3) shall b¢ considered
standard rating conditions for the determination of cooling capacity.

6.1.2|2 Equipment manufactured for use in a'moderate climate similar to that specified in Table 2, column
T1 oply, shall have a rating determined by tests conducted at these specified T1 conditions jand shall be
designated type T1 equipment.

6.1.2|3 Equipment manufactured. for’use in a cool climate similar to that specified in Table 2, column T2
only,| shall have a rating determined by tests conducted at these specified T2 conditions and shall be
designated type T2 equipment.

6.1.2|4 Equipment manhufactured for use in a hot climate similar to that specified in Table 2, column T3
only,| shall have a rating_determined by tests conducted at these specified T3 conditions and shall be
designated type T3 equipment.

6.1.2(5 Equipment manufactured for use in more than one of the types of climate defingd in Table 2
(columns T1,.32)and T3) shall have its rating determined by tests for each of the specified Tablg 1 conditions
for which théy have been designated and tested.
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Table 2 — Cooling capacity rating conditions

Standard rating conditions
Parameter
T T2 T3
Temperature of air entering indoor-side:
— dry-bulb 27 °C 21°C 29 °C
— wet-bulb 19°C 15°C 19°C
Temperature of air entering outdoor-side:
— dry-bulb 35 °C 27 °C 46 °C
— wet-bulbp 24 °C 19 °C 24C
Test frequendy® Rated frequency
Test voltage See Table, 3
NOTE

T1 = Standard gooling capacity rating conditions for moderate climates.
T2 = Standard gooling capacity rating conditions for cool climates.

T3 = Standard fooling capacity rating conditions for hot climates.

@  The wet-bjilb temperature condition shall only be required when testing air-cooled condensers that evaporate the condensate
b

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

Table 3 — Voltages for capacity and performance tests (except maximum cooling
and maximum heating performance tests)

Rated (nameplate) voltages? Test voltage®
\ \
90 to 109 100
110 to 127 115
180 to 207 200
208 to 253 230
254 to 3441 265
342 t0.420 400
424.to 506 460
507 to 633 575

@  For equipent with dual-rated voltages such as 115/230 and 220/440, the test voltages would be 115V and 230V in the first
example, and 230-V)and 460 V in the second example. For equipment with an extended voltage range, such as 110 V to 120 V or R20 V
to 240V, the t e rated
voltage ranges, the mean of the rated voltages shall be used to determlne the test voltage from the table.

EXAMPLE For equipment with an extended voltage range of 200 V to 220 V, the test voltage would be 230 V, based on the mean
voltage of 210 V.

b The voltages in this table are for capacity and performance tests other than the maximum cooling and maximum heating
performance tests.
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6.1.3 Test conditions

6.1.3.1  Preconditions
The test room reconditioning apparatus and the equipment under test shall be operated until equilibrium

conditions are attained. Equilibrium conditions as required by 9.3 shall be maintained for not less than 1 h
before capacity test data are recorded.

6.1.3.2 Testing requirements

The test capacity shall include the determination of the sensible, latent and total cooling capacity as
determined on the indoor-side.

6.1.3|3 Duration of test

The data shall be recorded at equal intervals that span 1 min or less. The recording\of the data ghall continue
for affleast a 30 min period during which the tolerances specified in 9.3 shall be met:

6.2 [ Maximum cooling performance test

6.2.1| General conditions
The ¢onditions which shall be used during the maximum cooling test are given in Table 4. The|test shall be
condlcted with the equipment functioning at full capacity, asdefined in 3.2. The test voltages in [Table 3 shall
be maintained at the specified percentages under running;conditions. In addition, the test volfage shall be
adjugted so that it is not less than 86 % of the rated voltage at the moment of restarting the eqliipment after

the shut-down required in 6.2.4.2. The determinatiofitof cooling capacity and electrical power input is not
required for this performance test.

6.2.2] Temperature conditions

Testq shall be carried out according to'the conditions in Column T1, T2, or T3 of Table 4 based on intended
use, as determined in 6.1.2. For equipment rated for use under more than one set of operating cpnditions, the
highgst relevant set of the intended operating conditions shall be applied for test purposes.

6.2.3| Airflow conditions

The maximum cooling test shall be conducted with an indoor-side fan speed setting as determinef in 5.2.
6.2.4| Test conditions

6.2.4|1 Preconditions

The ¢antrols of the pqnipmpnt shall he set for maximum r‘nnling

6.2.4.2 Duration of test

The equipment shall be operated continuously for 1 h after the specified air temperatures have been
established (see Tables 4 and 14). All power to the equipment shall then be cut off for 3 min and then restored.
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.
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6.2.5 Performance requirements

6.2.5.1 Air-conditioners and heat pumps shall meet the following requirements when operating at the
conditions specified in Table 4:

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

b) the motors of the equipment shall operate continuously for the first hour of the test without the tripping of
any protective device, and

c) after the interruption of power, the equipment shall resume operation within 30 min and run continuously

f 1h 4 H + PN Al ~iia) P AN e N ~is)
or y FALCULT AS SPTUINTNTCUTITU. Z. 0.2 dITUU. 2. J.J

6.2.5.2 he protective devices may trip only during the first 5 min of operation after the shut-down geriod
of 3 min. Ddring the remainder of that 1 h test period, no motor overload protective device, shall trip| The
equipment shall be permitted to start and stop under the control of an automatic limit device, ifiprovided.

6.2.5.3 For those models designed so that resumption of operation does not occur-after an initigl trip

within the first 5 min, the equipment may remain out of operation for not longer than 30 min. It shall| then
operate contfnuously for 1 h.

Table 4 — Maximum cooling test conditions

Standard rating conditions
Parameter
T4 T2 T3
Temperature pf air entering indoor-side:
— dry-bulb 32°C 27 °C 32°C
— wet-bulb 23°C 19°C 23 °C
Temperature pf air entering outdoor-side:
— dry-bulb 43 °C 35°C 52 °C
— wet-bulbj 26 °C 24 °C 31°C
Test frequendy? Rated frequency
Test voltage a) 90 % and 110 % of rated voltage with a gingle
nameplate voltage rating.
b) 90 % of the lower rated voltage and 110(% of
the higher rated voltage for units with a dyal or
extended nameplate voltage rating.

2@  The wet-blilb temperature/condition shall only be required when testing air-cooled condensers that evaporate the condensate

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

6.3 Minimum cooling test

6.3.1 General conditions

The test conditions specified in Table 5 shall be used when conducting the minimum cooling and freeze-up air
blockage test. All indoor units shall be functioning during this test.

6.3.2 Temperature conditions
Tests shall be conducted at the temperature conditions specified in Table 5. If lower minimum operating

temperature conditions are specified in the manufacturer's specification sheets, they shall be used in lieu of
those given in Table 5.
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6.3.3 Airflow conditions
The controls, fan speeds, dampers and grilles of the equipment shall be set to produce the maximum

tendency to frost or ice the evaporator, providing such settings are not contrary to the manufacturer's
operating instructions.

6.3.4 Test condition

6.3.4.1 Preconditions

The equipment shall be started and operated until operating conditions have stabilized.

6.3.4{2 Duration of test

After|the operating conditions have stabilized (Table 5 and Table 14), 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 proyided.

6.3.5| Performance requirements
6.3.5|1 The equipment shall operate under the conditions specified without any indication of lamage.

6.3.5|2 At the end of the 4 h test, any accumulation of frost of ice on the indoor coil shall ngt cover more
than B0 % of the indoor-side face area of the indoor coil or reduce the airflow rate by more than 25 % of the
initiall airflow rate. If the equipment and test apparatus do not allow visual observation of the ingloor coil or if
the irjdoor air volume rate is not measured, then the requirements of 6.3.5.3 shall be met.

6.3.5/3 During the 4 h test period, the midpointtemperature 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) made
10 m|n after beginning the 4 h test shall be defihed as the initial value(s). If the suction pressure js measured,
it shgll be used to calculate the saturated sugction temperature.

a) If the compressor(s) does(do) not cycle off on automatic controls during the test and

— if coil circuit temperatures:are measured, the temperatures shall not remain more thap 2 °C below
the corresponding initialwvalue for each circuit for more than 20 consecutive min, or

— if suction pressure.is measured, the saturated suction temperature shall not remain mgre than 2 °C
below the initial'value for more than 20 consecutive min.

b) If the compresSar(s) cycle(s) on and off on the automatic controls during the test and

+ if coil\circuit temperatures are measured, the individual circuit temperatures measured| 10 min after
the beginning of any on cycle during the test shall not be more than 2 °C below the cprresponding
mitial circuit temperature(s), or

— if suction pressure is measured, the saturated suction temperature measured 10 min after the
beginning of any “on” cycle during the test shall not be more than 2 °C below the initial saturated
suction temperature.

6.4 Freeze-up drip test (applies to non-ducted multi-splits)

6.4.1 General conditions

The freeze-up drip test shall be run immediately after completion of the minimum cooling and freeze-up air
blockage test and at the conditions specified in Table 5. The test shall be conducted with the equipment
functioning at full-load operation, as defined in 3.20, except as required in 5.4. The determination of capacity
and electrical power is not required for this performance test.
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6.4.2 Temperature conditions

The temperature conditions for the freeze-up drip test are given in Table 5.

6.4.3 Airflow conditions

The air inlet to the indoor coil shall be covered to completely block the passage of air, so as to attempt to

achieve complete blockage of the evaporator by frost or ice.

6.4.4 Test conditions

6441 Preconditions

The equipme

6.4.4.2 Duration of test

After the op
end of the 4

of frost or ic
speed for 5 n

6.4.5 Perfg

During the t¢g
side.

rmance requirements

nt shall be started and operated until the operating conditions have stabilized.

brating conditions have stabilized, the equipment shall be operated for)a period of 4 h
equipment shall be permitted to stop and start under the control of an automatic limitdevice, if provided. 4
h test, the equipment shall be stopped and the air inlet covering removed until the accumu
e has melted. The equipment shall then be turned on with the fan(s) operating at the hi

Tabl¢ 5 — Minimum cooling — Freeze-up air(blockage and freeze-up drip test conditions

The
A\t the
ation
jhest

st, no ice shall drip from the coil and no water shalldrip or blow off the equipment on the indoor

Standard test conditions

Parameter

T1and T3 T2
Temperature pf air entering indoor-side:
— dry-bulb 21°C 21°C
— wet-bulb 15°C 15°C
Temperature pf air entering outdgor=side:
— dry-bulb 21°C 10 °C
— wet-bulbj — —

Test frequend

Rated frequency

Test voltage

See Table 3

@ The wet-b
b

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

6.5 Condensate control test and enclosure sweat test

6.5.1 General conditions

The conditions which shall be used during the condensate control and enclosure sweat test are given in
Table 5. All indoor units shall be functioning during this test. This test is not required for ducted units.

16
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6.5.2 Temperature conditions

The temperature conditions which shall be used during this test are given in Table 6.

6.5.3 Airflow conditions

The controls, 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.

6.5.4 Test conditions

6.5.4|1 Preconditions

After|establishing the specified temperatures, equipment without condensate pumps shall lbe stgrted with the
condensate collection pan filled to the overflowing point and shall be run until the, ondenspte flow has
become uniform (see Tables 6 and 14).

6.5.4|2 Duration of test

The ¢quipment shall be operated for a period of 4 h.
6.5.5 Performance requirements

6.5.5|1  When operating at the test conditions specified in\Table 6, no condensed water shall drip, run or
blow ffrom the equipment nor shall the equipment shut dowy.

6.5.5|2 Equipment that 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.

Table 6 — Condensate control test conditions

Parameter Standard test conditigns

Temperature of air entering indogr-side:

— dry-bulb 27 °C

— \vet-bulb 24 °C
Tempperature of air entering outdoor-side:

— dry-bulb 27 °C

— \vet-bulb2 24 °C

Test freqliency? Rated frequency
Test /nlfagnc See Tabhle 3

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

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

C

Equipment with dual-rated voltages shall be tested at the higher voltage.
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7 Heating tests
7.1 Heating capacity tests

7.1.1 General conditions

7111 For all heating capacity tests, the requirements specified in Annex B shall apply. Testing shall be
conducted using the method(s) and instrumentation that meet the requirements of 9.1 and 9.2. To constitute a

valid test, the test tolerances specified in 9.3 shall be satisfied.

71.1.2 S , , : , , s-specified
in Table 7 with the heat pump operatmg at fuII capamty, as defmed in 32 Wlth aII mdoor unltc and
compressorg functioning. Modular multi-split systems and modular heat recovery systems shall,>fgr the
purposes of this test, have a capacity ratio of indoor units to outdoor units equal to 1 (£5 %).

7113 he electrical input values used for rating purposes shall be measured during the heating
capacity tests. Resistive elements used for heating indoor air other than those used for defrosting shall be
prevented frgm operating during the heating capacity tests.

71.1.4 ests of modular systems and modular heat recovery systems may be conducted at part-load
heating capacities. If conducted, part-load heating capacities shall be determined in accordance with the
requirementq of Annex F.

71.1.5 ests may be conducted to determine the heating capacities of individual indoor units, gither
operating with all other indoor units functioning or without any other indoor units functioning. If tests are
conducted, the capacities shall be determined in accordance with the requirements of Annex G.

7.1.1.6 f the manufacturer does not specify otherwisg;<the thermostat or controller shall be set [at its
maximum allpwable temperature setting.

7.1.2 Temperature conditions

7.1.21 Three different outdoor-side temperature conditions, designated as H1, H2 and H3, are specified
in Table 7.

7.1.2.2 Table 7 temperature conditions for the air entering the indoor side of the equipment shall be|used
for all heating capacity tests.

71.2.3 Al heat pumps shall be rated based on testing at the H1 temperature conditions. Heating capacity
tests shall dlso be conducted at the H2 and/or H3 temperature conditions if the manufacturer rateg the
equipment fgr operation at‘one or both of these temperature conditions.

71.24 If the heat pump is rated for operation at two frequencies or, in some cases, if the equipment has
a dual-rated poltage, then more than one heating capacity test shall be conducted at each applicable outdoor-
side temperatGre condition. Table 6 (and Table 2) shall be used to determine if additional heating caq)acny
tests are required:
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Table 7 — Heating capacity rating conditions

Standard rating conditions
Parameter
H12 H22 H32
Temperature of air entering indoor-side:
— dry-bulb 20 °C
— wet-bulb (maximum) 15°C
Temperature of air entering outdoor-side:
— dry=bulb 7°C 2°C -7 °C
— \vet-bulb 6 °C 1°C -8°C
Test frequency? Rated frequenqy
Test oltage See/Table 3
@ If a defrosting cycle occurs during the H1, H2 or H3 heating capacity tests, testing under thesg €onditions shall b¢ accomplished
using|either the calorimeter or the indoor air enthalpy method (see Annexes C and D).
b Bquipment with dual-rated frequencies shall be tested at each frequency.

713

71.3
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Airflow conditions

1 For ducted indoor units, measurement of the indeor-side air volume rate is required
dless of whether the calorimeter test method or the indoor air enthalpy test method is used t
ry measurement of heating capacity.

2 Airflow measurements shall be made in“accordance with the provisions specified in
d units and Annex C for other units, as appropriate, as well as the provisions established
kes of this International Standard.

Additional guidance concerninggairflow measurement can be found in ISO 3966 and ISO 5167-1

All airflow rates are expressed in units of cubic metres per second of standard air. For the hq
ations described in Annex E, thejindoor-side airflow rate is expressed in units of cubic metres per sed
vapour mixture.

3 When tests ‘are made at settings other than those prescribed in 7.1.3.4 and 7
ative settings shall-be noted together with the heating capacity ratings.

4
lished during the cooling capacity tests. The heating capacity tests shall be conducted at
birflow rate that is inherent in the outdoor-side air circuit, with the exception of any adjustme
the{outdoor air-enthalpy test method (see Annex K).

in all cases,
D provide the

Annex A for

in the other

ating capacity
ond of the air-

1.3.5, these

Equipment settings, both on the indoor and outdoor air sides, shall be the same as those

the outdoor-
nts allowed if

7.1.3.

) FOr ducted Indoor units, heatling capacity tests shall be conducted with the same

etting of the

damper or exhaust fan as for the cooling capacity test. If cooling capacity tests are conducted for more than
one climatic condition (T1, T2, T3) with different flow rates, then the setting giving the highest flow rate shall
be used to conduct the heating capacity tests.

714

7.1.4.

when

7.1.4.

Defrost operation

1
manually initiating a defrost cycle during preconditioning.

2

Overriding of automatic defrost controls shall be prohibited. The controls may only be overridden

Any defrost cycle, whether automatically or manually initiated, that occurs while preparing for or

conducting a heating capacity test, shall always be automatically terminated by the action of the heat pump's
defrost controls.
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7143
shall cease.

If the heat pump turns the indoor fan off during the defrost cycle, airflow through the indoor coil

7.1.5 Test procedure — General

7.1.51 The test procedure consists of three periods: a preconditioning period, an equilibrium period and
a data collection period. The duration of the data collection period differs depending on whether the heat
pump's operation is steady-state or transient. In addition, in the case of transient operation, the data collection
period specified when using the indoor air enthalpy method (see 7.1.11.5) is different from the data collection

period required if using the calorimeter method (see 7.1.11.6).

7.1.5.2
conducting a

\Nnex O pictorially represents most of the diiferent test sequences which are possible
heating capacity test.

Wwhen

7.1.6 Preconditioning period

7.1.61 The test room reconditioning apparatus and the heat pump under test shall bé)operated uniil the
test tolerances specified in 9.3 are attained for at least 10 min.

7.1.6.2 defrost cycle may end a preconditioning period. If a defrost cycle, does end a preconditipning

period, the heat pump shall operate in the heating mode for at least 10 min after defrost termination pijior to

beginning th

7.1.6.3
defrost cycle

equilibrium period.

t is recommended that the preconditioning period end with*an automatic or manually ing
when testing at the H2 and H3 temperature conditions.

7.1.7 Equilibrium period

uced

71.71 The equilibrium period immediately follows the\preconditioning period.

71.7.2 A complete equilibrium period is 1 h in duration.

71.7.3 EExcept as specified in 7.1.11.3, the.heat pump shall operate while meeting the 9.3 test tolerapces.
7.1.8 Datajcollection period

7.1.8.1 The data collection periodimmediately follows the equilibrium period.

7.1.8.2 Data shall be céllected as specified for the test method(s) chosen from 9.1. If using the

calorimeter method, heating..capacity shall be calculated as specified in Annex D. If using the indo

enthalpy me
confirmative
appropriate 4

7.1.8.3

test methods of 9.1.3.1 is used, heating capacity shall be calculated as specified i
nnex.

\A~integrating electrical power (watt-hour) meter or measuring system shall be use

Dr air

hod, heating.capacity shall be calculated as specified in Annex E. For cases where one of the

n the

d for

measuring tt

e electrical energy supplied to the equipment. During defrost cycles and for the Tirst 1

0 min

following a defrost termination, the meter or measuring system shall have a sampling rate of at least every

10 s.

7.1.8.4 Except as specified in 7.1.8.3 and 7.1.8.5, data shall be sampled at equal intervals that span 30 s
or less.

71.85 During defrost cycles, plus the first 10 min following defrost termination, certain data used in

evaluating the integrated heating capacity of the heat pump shall be sampled at equal intervals that span 10 s
or less. When using the indoor air enthalpy method, these more frequently sampled data include the change
in indoor-side dry-bulb temperature. When using the calorimeter method, these more frequently sampled data
include all measurements required to determine the indoor-side capacity.
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7.1.8.6 For heat pumps that automatically cycle off the indoor fan during a defrost, the contribution of the
net heating delivered and/or the change in indoor-side dry-bulb temperature shall be assigned the value of
zero when the indoor fan is off, if using the indoor air enthalpy method. If using the calorimeter test method,
the integration of capacity shall continue while the indoor fan is off.

7.1.8.7 For both the indoor air-enthalpy and calorimeter test methods, the difference between the
dry-bulb temperature of the air leaving and entering the indoor coil shall be measured. For each 5 min interval
during the data collection period, an average temperature difference shall be calculated, Az(z). The average
temperature difference for the first 5 min of the data collection period, Az(7 = 0), shall be saved for the purpose
of calculating the change, A, expressed as a percentage, as given in Equation (1):

bl = rti(f:o) _At"(f)Jxmo % (1)
Aty —0)

7.1.9| Test procedure when a defrost cycle (whether automatically or mandaally initiated) ends the
preconditioning period (7.1.6)

7.1.91 If the quantity %Ar exceeds 2,5 % during the first 35 min of thedata collection period, the heating
capacity test shall be designated as a transient test (see 7.1.11). Likewisg, if the heat pump initigtes a defrost
cyclel during the equilibrium period or during the first 35 min of the data eollection period, the hedting capacity
test ghall be designated as a transient test.

7.1.9|2 If the conditions specified in 7.1.9.1 do not occur and the test tolerances given in 9.3 are satisfied
during both the equilibrium period and the first 35 min of the ‘data collection period, then the heat|capacity test
shall pe designated a steady-state test. Steady-state tests.shall be terminated after 35 min of data collection.

7.1.1p Test procedure when a defrost cycle does-not end the preconditioning period (7.1.6

7.1.1p1 If the heat pump initiates a defrost Cycle during the equilibrium period or during the fjrst 35 min of
the dpta collection period, the heating capacity. test shall be restarted as specified in 7.1.10.3.

7.1.1Dp.2 If the quantity %Ar exceeds-2,5 % any time during the first 35 min of the data collgction period,
the hieating capacity test shall be réstarted as specified in 7.1.10.3. Prior to the restart, a defrogt cycle shall
occur. This defrost cycle may be 'manually initiated or delayed until the heat pump initiates ain automatic
defrost.

7.1.1D.3 If either 7.1.40.1 or 7.1.10.2 apply, then the restart shall begin 10 min after the Hefrost cycle
termipates with a new{4sh-long equilibrium period. This second attempt shall follow the requirements of 7.1.7
and 1.1.8, and the tést)procedure of 7.19.

7.1.1p.4 If the' conditions specified in 7.1.10.1 or 7.1.10.2 do not occur and the test tolerance$ given in 9.3
are shptisfiedwduring both the equilibrium period and the first 35 min of the data collection period, then the heat
capatitytest'shall be designated as a steady-state test. Steady-state tests shall be terminated after 35 min of
data fallection.

7.1.11 Test procedure for transient tests

711141 When, in accordance with 7.1.9.1, a heating capacity test is designated as a transient test, the
adjustments specified in 7.1.11.2 to 7.1.11.5 shall apply.

71.11.2 The outdoor air-enthalpy test method shall not be used and its associated outdoor-side
measurement apparatus shall be disconnected from the heat pump. In all cases, the normal outdoor-side
airflow of the heat pump shall not be disturbed. The use of other confirming test methods is not required.

71113 To constitute a valid transient heating capacity test, the test tolerances specified in Table 8 shall

be achieved during both the equilibrium period and the data collection period. As noted in Table 8, the test
tolerances are specified for two subintervals. Interval H consists of data collected during each heating interval,
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with the exception of the first 10 min after defrost termination. Interval D consists of data collected during each
defrost cycle plus the first 10 min of the subsequent heating interval.

71114 The test tolerance parameters in Table 8 shall be sampled throughout the equilibrium and data
collection periods. All data collected during each interval, H or D, shall be used to evaluate compliance with
the Table 7 test tolerances. Data from two or more H intervals or two or more D intervals shall not be
combined and then used in evaluating Table 6 compliance. Compliance is based on evaluating data from
each interval separately.

7.1.11.5 If using the indoor air enthalpy method, the data collection period shall be extended until 3 h have
elapsed or until the heat pump completes three complete cycles during the period, whichever occurs first. If, at
an elapsed fime—eof-3-h—the-heatpumpis—conducting—a—defrosteycle—the—eyele—shall-be—ecompletedhefore
terminating the collection of data. A complete cycle consists of a heating period and a defrost period,| from
defrost termipation to defrost termination.

7.1.11.6 If using the calorimeter method, the data collection period shall be extended. until 6 h [have
elapsed or uptil the heat pump completes six complete cycles during the period, whichever occurs first/| If, at
an elapsed {ime 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 termipation to defrost termination.

NOTE Consecutive cycles are repetitive with similar frost and defrost intervals‘before selecting data use¢d for
calculating the integrated capacity and power.

71117 Because of the confirming test method requirement of9.1.3.1, the outdoor air enthalpy test
apparatus may have to be disconnected from the heat pump, as specified in 7.1.11.2, during a hegating
capacity test] If removal during a test is required, the changeoverinterval shall not be counted as part ¢f the
elapsed time| of the equilibrium or data collection periods. The changeover interval shall be defined as starting
the instant the heating capacity test is designated a transientitest and ending when the test tolerances| from
Table 8 are f|rst re-established after the outdoor air-enthalpy“apparatus is disconnected from the heat pump.

Table 8 — Variations allowed in heating capacity tests when using the transient (T) test procedtrre

Variation of arithmetical Variation of individdal
mean values from specified | readings from specified
Reading test conditions test conditions
Interval H2 | Interval D® | Interval H2 | Interval Db
Temperature pf air entering indoor-side:
— dry-bulb 10,6 °C +1,5°C +1,0°C +2,59C
— wet-bulb — — — —
Temperature pf air entering/outdoor-side:
— dry-bulb 10,6 °C +1,5°C +1,0°C 5,0 1C
— wet-bulb 10,3 °C +1,0°C +0,6 °C —
Voltage = = +2-% +2%
External resistance to airflow — — 5 Pa —

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

b Applies during a defrost cycle and during the first 10 min after the termination of a defrost cycle when the heat pump is operating in
the heating mode.

7.1.12 Heating capacity test results

71121 The electrical energy supplied to the heat pump during the applicable test period specified in
7.1.8 shall be measured along with the corresponding elapsed time, in hours, of the test period.
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7.1.12.2 Average heating capacity and average electrical power input shall be calculated in accordance
with 10.1.4 and 10.1.5 using data from the total number of complete cycles that are achieved before data
collection is terminated. In the event that the equipment does not undergo a defrost cycle during the data
collection period, the entire 6 h data set shall be used for the calculations.

7.2 Maximum heating performance test

7.2.1 General conditions

The conditions given in Table 9 shall be used during the maximum heating performance test. The
determination of heating capacity is not required for this performance test. The test voltages in Table 9 shall
be mpintained at the specified percentages under running conditions. All indoor units and compressors shall
be fupctioning during this test.

7.2.2| Temperature conditions

The femperature conditions given in Table 9 shall be used during these tests,~unless the manufacturer
specifies higher temperature conditions in the manufacturer's equipment specification sheets.

7.2.3| Airflow conditions
The maximum heating test shall be conducted using the indoor-sidé.fan speed setting determined in 5.2.
7.2.4| Test conditions

7.2.41 Preconditions

The gontrols of the equipment shall be set for maximum heating.

7.2.4|12 Duration of test

The equipment shall be operated for~1 h after the specified air temperatures have been gttained. The
equigment shall be permitted to stoprand start under the control of an automatic limit device, if prqvided.

Table 9 — Maximum heating 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? Rated frequency

Test voltage a) 90 % and 110 % of rated voltage for equipment with a

single nameplate voltage rating

b) 90 % of the lower rated voltage and 110 % of the
higher rated voltage for equipment with a dual or
extended nameplate voltage rating

a

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

7.24.3 The equipment shall operate under the conditions specified in Table 9 and 7.2.4.2, without
indication of damage.
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7.24.4 The motor overload protective devices may trip only during the first 5 min following the 3 min cut-
off of power. During the remainder of that 1 h test period, no motor overload protective device shall trip.

7.24.5 For equipment designed so that resumption of operation does not occur after initial trip within the
first 5 min, the equipment may remain out of operation for not longer than 3 min. It shall then operate
continuously for 1 h.

7.3 Minimum heating performance test

7.3.1 General conditions

The conditionps given in Table 10 shall be used for this test. The test shall be conducted with the equigment
functioning gt full-load operation, as defined in 3.20. The voltage shall be maintained at the spegified palue
under running conditions. All indoor units and compressors shall be functioning during this test| The
determinatiof of the heating capacity and electrical power input is not required for this performance test.

7.3.2 Temperature conditions

The temperafture conditions shall be as given in Table 10, unless the manufacturer-specifies lower condjtions
in the manufacturer's equipment specification sheets.

7.3.3 Airflow conditions

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

Table 10 — Minimum heating test conditions

Parameter Standard test conditions

Temperature ppf air entering indoor-side:
— dry-bulb 20°C

Temperature pf air entering outdoor-side®:

— dry-bulb -7°C

— wet-bulb -8°C

Test frequendy® Rated frequency
Test voltage® See Table 3

@ |If the equipment can be epérated under the H3 temperature condition, —7 °C dry-bulb and -8 °C wet-bulb shall be used in lieu of
-5°C/-6 °C.

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

€ Equipmen{ with dual-rated voltage shall be tested at the higher voltage. This requirement for testing at a single voltagd shall
supersede.

7.3.4 Test conditions

7.3.41 Preconditions

The equipment shall be operated for a sufficient period of time to reach stable operating conditions as
specified in Table 10.
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7.3.4.2 Duration of test

After the equipment has reached stable operating conditions (Tables 10 and 13), these conditions shall be
maintained for 1 h.

7.3.5 Performance requirements

The equipment shall operate throughout the test without activation of any manual reset device. The equipment
shall be permitted to stop and start under the control of an automatic limit device, if provided.

The equipment shall operate under the conditions specified in Table 10 and 7.3.4.2, without indication of
damadge.

7.4 | Automatic defrost test

7.4.1| General conditions
This fest is not required if provision is made to ensure that cool air (less than 18 °C) is not blown into the
condftioned space during defrost. The test shall be conducted with the equigment functioning at|full capacity,
as defined in 3.2, except as required in 7.4.3. The conditions for test frequency and test volrge given in

Table 6 shall be used during the automatic defrost test. The determination of heating capacity and electrical
powdr input is not required for this performance test.

7.4.2] Temperature conditions

The temperature conditions specified for H2 conditions.in ‘Table 7 shall be used during the automatic defrost
test.

7.4.3| Airflow conditions

Unless prohibited by the manufacturer, the(indoor-side fan is to be adjusted to the highest speed and the unit
outdgor-side fan to the lowest speed, if Separately adjustable.

7.4.4 Test conditions

7.4.4]1 Preconditions

The equipment shall-bé) operated until the temperatures specified for H2 conditions in Table | have been
stabilized.

7.4.4|12 Duration of test

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

7.4.5 Performance requirements

During the defrosting period, the temperature of the air from the indoor-side of the equipment shall not be
lower than 18 °C for longer than 1 min.
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8 Heat recovery test
8.1 Heat recovery capacity ratings

8.1.1 General conditions

8.1.11 All modular heat recovery systems shall have heat recovery capacities and heat recovery
efficiencies (HRE) determined in accordance with the provisions of this International Standard. All tests shall
be carried out in accordance with the test requirements of Annex B and the test methods described in
Annex D, Annex E and Annex H.

8.1.1.2 Il indoor units shall be functioning during this test, with the system operating at the capacity ratio
of 1, or as clgse thereto as possible.

8.1.1.3 he manufacturer shall specify the inverter frequency of the compressor needed.ta give full-load
conditions, gs defined in 3.20, and the equipment shall be maintained at that frequency! If the equigment

cannot be maintained at steady-state conditions by its normal controls, then the manufaeturer shall specify
how to modify or over-ride such controls so that steady-state conditions can be achieved.

8.1.2 Temperature conditions

The temperature conditions shall be as specified in Table 11.

Table 11 — Heat recovery test conditions

3-room calorimeter or air enthalpy 2-room air enthalpy

d.b. temperature w.b. temperature d.b. temperature w.b. temperature
Outdoor-sige 7°C 6°C 7°C 6°C
Indoor-siddg:
— heating 20 °C 157°C (max) 20 °C 19°C
— cooling 27 °C 19°C 20 °C 19°C
Test frequgncy? Rated frequency
Test voltageP See Table 3
@  Equipment with dual-rated frequéncies shall be tested at each frequency.
b The tes} voltage of dual-rated @quipment shall be tested at the higher voltage of Table 2.

9 Test methods and uncertainties of measurement

9.1 Test methods

9.1.1 General

Capacity tests shall be conducted in accordance with the testing requirements specified in Annex B using
either the calorimeter test method (see Annex D) or the indoor air-enthalpy test method (see Annex E),
subject to the provision that the test results are within the limits of uncertainties of measurements established
in 9.2.
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9.1.2 Calorimeter test method

9.1.2.1 When using the calorimeter test method, two simultaneous methods for determining capacities
shall be used. One method determines the capacity on the indoor side, the other measures the capacity on
the outdoor side. In order to be valid, the capacity determined using the outdoor-side data shall agree within
5 % of the value obtained using the indoor-side data for the test.

9.1.2.2 For steady-state tests, the measurements shall be considered valid only if the measured capacity
at each 10 min time interval does not vary by more than 2 % from the average measured capacity of the entire
test period.

9.1.2(3 ‘he appalatua gsed—tomake-the-indoor=side—airflow—and-static pressure measurements shall be
located within the indoor-side compartment of the calorimeter for all tests, except where specifigations in A.3
are ysed for setting the airflow. In this case, the airflow measuring apparatus may be (femoyed after the
damper has been set to obtain the required airflow and static pressure.

9.1.3| Indoor air enthalpy method

9.1.31 A confirming test may be conducted to verify the results obtajned/using the indoof air-enthalpy
test mhethod. The following test methods may be used for confirming purposes:

a) outdoor water coil method (see Annex |);

b) ¢ompressor calibration method (see Annex |);

c) rnefrigerant enthalpy method (see Annex J);

d) o¢utdoor air-enthalpy test method (see Annex K);

e) inhdoor calorimeter confirmative test method (See Annex L);
f)  outdoor calorimeter confirmative test method (see Annex M);

g) balanced-type calorimeter confirmative test method (see Annex N).

NOTH Annex N is not used as @ confirmative test by testing laboratories (see N.1.1).
9.1.3|2 The results of the primary test shall agree with the results of the confirmative test within 6 % to be
valid|

9.2 | Uncertainty’of measurement

9.2.1] Thewuneertainty of measurement shall not exceed the values specified in Table 12.

hod shall be
easurement

The steady-state cooling and heating capacities determined using the calorimeter me

expressed at the level of confidence of 95 %.

9.2.3 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 %.

9.2.4 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 the level of confidence of 95 %.
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Table 12 — Uncertainties of measurement

Measured quantity Uncertainty of measurement?

static pressure difference

Air:

— dry-bulb temperature 0,2°C
—  wet-bulb temperature® 0,3°C
— volume flow 5%

5 Pa for pressure <100 Pa

5 % for pressure >100 Pa

basis of the st
deviations. Esti

ptistical distribution of the results of a series of measurements and can be characterized) by experimental stg
mates of other components can be based on experience or other information.

Electrical inpyts 0,5%
Time 0,2 %
Mass 1,0 %
Speed 1,0 %
NOTE Ungertainty of measurement comprises, in general, many components. Some of these components may be estimated ¢n the

Indard

@ Uncertaint

based on a 95

b Can be m¢

y of measurement is an estimate characterizing the range of values within which the“trtie value of the measuremer
o confidence interval (see ISO/IEC Guide 98-3).

asured directly or indirectly.

t lies,

9.3 Testt

9.3.1 The
a steady-stat
Table 13 re
observations|
specified per|

9.3.2 The
Standard or

9.3.3
disturbed. B4
those specifi

plerances for the capacity tests
maximum permissible variation of any individual’observation from a specific test condition g
bresent the greatest permissible difference between maximum and minimum instry
during the test. When expressed .as‘a percentage, the maximum allowable variation i
centage of the arithmetical average-ofithe observations.

maximum permissible variations of the average of the test observations from this Interna

bpecified test conditions arg show in Table 13.

cause of this, the maximum allowable deviation of air temperature readings shall be three
ed in Table 13.

uring

e capacity test is listed in Table 13. If a test condition is not specified, the values in columnp 3 of

ment
5 the

fional

Undgr defrost conditions, the ‘normal functioning of the test room reconditioning apparatus may be

fimes
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Table 13 — Variations allowed during steady-state cooling and heating capacity tests

Variations of arithmetical mean Maximum variation of individual
Reading values from specified test readings from specified test
conditions conditions?
Temperature of air entering indoor-side:
— dry-bulb +0,3°C +0,5°C
— wet-bulb 10,2 °C@ 10,3 °C@
Temperature of air entering outdoor-side:
— dry-bulb +0,3°C +0,5°C
— et-bulb +0,2 °CP 0,3 5CP
Voltage +1 % 2%
Air volume flow rate® +5 % £10 %°

2 Not applicable for heating tests.
b nly applies to cooling capacity tests if equipment rejects condensate to the outdoor coil.

€  Only applies to the indoor air enthalpy method. The test condition is defined as the meastred arithmetical mean pf airflow taken
within| the first 5 min of the data collection period.

9.4 |Test tolerances for performance tests

The maximum allowable variation of any individual observation made during a performance fest from the
specified test condition is established in Table 14.

Table 14 — Test tolerances for performance tests

Readings Maxirpum variagif)n of individu'a'l reazdings
rom specified test conditions
Air tgmperatures:
— dry-bulb +1,0°C
—  Wwet-bulb +0,5 °C
Voltage +2 %

@  The test tolerances de_not apply when the equipment is stopped, changing compressor speed or from defrost initfation to 10 min
after glefrost terminatiofi_Except during these intervals, dry-bulb temperature tolerances of £2,5 °C on the indoor side afd +5 °C on the
outdopr side shall apply:

10 Test results

10.1 Capacity calculations

10.1.1 General

The results of a capacity test shall express quantitatively the effects produced upon air by the equipment
being tested. For given test conditions, the capacity test results shall include the following quantities as are
applicable to cooling or heating:

a) total cooling capacity, in watts;

b) sensible cooling capacity, in watts;
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c) latent cooling capacity, in watts;

d) heating capacity, in watts;

e) indoor-side airflow rate, in cubic metres per second of standard air;
f)  external resistance to indoor airflow, in pascals;

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

NOTE Far determination of latent caoling capacity see Annex D if using the calarimeter test method and Annex E if
using the indopr air enthalpy test method.

10.1.2 Adjustments

Test results|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 op the
measured bgrometric pressure.

10.1.3 Cooling capacity calculations

10.1.3.1 A\n average cooling capacity shall be determined from the setof)cooling capacities recorded over
a data collection period of at least 30 min.

10.1.3.2 \n average electrical power input shall be determined ‘from the set of electrical power ipputs
recorded over the data collection period or from the integrated électrical power for the same interval in ¢ases
where an electrical energy meter is used.

10.1.3.3 btandard ratings of capacities shall include the effects of circulating-fan heat, but shall not include

supplementalry heat. For units provided without a fanxthe effects to be taken into account shall be calcylated
according to [Annex P.

10.1.4 Heating capacity calculations

10.1.4.1 Steady-state capacity calculations

10.1.4.11
heating cap
the calorimef

f the heating capacity-test is conducted in accordance with the provisions of 7.1.9.2 or 7.1.10.4, a
city shall be calculated using data from each data sampling in accordance with Annex D, if psing
r test method,<onih accordance with Annex E, if using the indoor air-enthalpy test method.

10.1.4.1.2 An average heating capacity shall be determined from the set of heating capacities recorded over

10.1.4.1.3 Am.average electrical power input shall be determined from the set of electrical power ihputs
recorded ove ection-o - ieal-Bew o . od.

10.1.4.2 Transient capacity tests

10.1.4.2.1 If the heating capacity test is conducted in accordance with the provisions of 7.1.11, an average
heating capacity shall be determined. This average heating capacity shall be calculated as specified in
Annex D if using the calorimeter test method and as specified in Annex E if using the indoor air-enthalpy test
method.

10.1.4.2.2 For equipment where one or more complete cycles occur 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 number of complete cycles that occurred over the data collection
period. The average electrical power input shall be determined using the integrated power input and the
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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.

10.1.4.2.3 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 (see Example 2 in Annex Q).

10.1.4.2.4 For equipment in which a single defrost occurs during the test period, the following shall apply.
The pverage heating capacity shall be determined using the integrated capacity and‘the ¢lapsed time
corresponding to the total test 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 total test period (see Example 3 infAnnex Q).

10.1.6 Power input of fans

The fan power measured during the test shall be included in the dectared power consumption and in the
calculation of efficiencies. Standard ratings of capacities shall include the effects of circulating-fan heat, but
shall [not include supplementary heat. For units provided without-a.fan, the effect of the fan to be taken into
account shall be calculated according to Annex P.

10.2| Data to be recorded

The ¢lata to be recorded for the capacity tests are given in Table 15 for the indoor air enthalpy| test method
and [rables 16 and 17 for the room calorimeter:test method. The tables identify the genergl information
requifed but are not intended to limit the data to_be obtained. Electrical input values used for ratjng purposes
shall pe those measured during the capacity tests.

Table 15 — Data to be(recorded for the indoor air-enthalpy capacity tests

No Data
1 Date
2 Observers
3 Barometric pressure,‘in/kilopascals
4 Time of tests
5 Power input t6 eqlipment?, in watts
6 Energy inplit to equipment®, in watt-hours
7 Appliedvoltage(s), in volts
8 Totaleurrent input to equipment, in amperes
9 Frequency, in hertz

10 External resistance to airflow for each indoor unit, in pascals

11 Fan speed setting

12 | Setting of variable capacity compressor at full load

13 | Dry-bulb temperature of air entering equipment, in degrees Celsius

14 | Wet-bulb temperature of air entering equipment, in degrees Celsius

15 | Dry-bulb temperature of air leaving measuring device, in degrees Celsius
16 | Wet-bulb temperature of air entering measuring device, in degrees Celsius
17 | Outdoor dry-bulb and wet-bulb temperatures, in degrees Celsius

18 |Volume flow rate of air and all relevant measurements for its calculation, in cubic metres per second
19 | Refrigerant charge added by the test house, in kilograms

2  Total power input and, where required, input to equipment components.

b Energy input to equipment is required only during defrost operations.
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Table 16 — Data to be recorded for calorimeter cooling capacity tests

No. Data

1 Date

2 Observers

3 Barometric pressure, in kilopascals

4 Fan speed setting indoor and outdoor

5 Applied voltage, in volts

6 Frequency, in hertz

7 Total current input to equipment. in amperes

8 Totall power input to equipment?, in watts

9 Setting of variable capacity compressor at fgll load, control dry-bulb and wet-bulb temperature of air.(indoot-side

calor|meter compartment)®, in degrees Celsius

10 | Contfol dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter compartment)?, in dégrées Celsilis
11 | Average air temperature outside the calorimeter if calibrated (see Figure D.1), in degrees Celsius

12 | Total[power input to indoor-side and outdoor-side compartments, in watts

13 | Quantity of water evaporated in humidifier, in kilograms

14 Temperature of humi_difier water entering indoor-side and outdoor-side (if used)ycompartments or in humdifier

tank,|in degrees Celsius

15 | Cooling water flow rate through outdoor-side compartment heat-rejection-coil, in litres per second

16 | Temperature of cooling water entering outdoor-side compartment, for‘hieat-rejection coil, in degrees Celsius|
17 | Temperature of cooling water leaving outdoor-side compartment, from heat-rejection coil, in degrees Celsiug
18 | Temperature of condensed water leaving outdoor-side compartment, in degrees Celsius

19 | Masq of condensed water from equipment, in kilograms

20 [Volume of airflow through measuring nozzle of the separating partition, in cubic metres per second

21 Air-s{atic pressure difference across the separating:partition of calorimeter compartments, in pascals

22 |Refrigerant charge added by the test house, in kilograms

a

b

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

See D.1.5
Table 17 —Data to be recorded for calorimeter heating capacity tests

No. Data

1 Date

2 Obsgrvers

3 Baropnetric pressure, in kilopascals

4 Fan speed setting indoor and outdoor

5 Applied voltage, in volts

6 Frequency, in hertz

7 Total current input to equipment, in amperes

8 Total power input to equipment?, in watts

9 Setting of variable capacity compressor at full load

10 | Control dry-bulb and wet-bulb temperature of air (indoor-side calorimeter compartment)?, in degrees Celsius
11 Control dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter compartment)?, in degrees Celsius
12 | Average air temperature outside the calorimeter if calibrated (see Figure D.1), in degrees Celsius
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Table 17 (continued)

No. Data

13 | Total power input to indoor-side and outdoor-side compartments, in watts

14 | Quantity of water evaporated in humidifier, in kilograms

Temperature of humidifier water entering indoor-side and outdoor-side (if used) compartments or in humidifier

15 tank, in degrees Celsius

16 | Cooling water flow rate through outdoor-side compartment heat-rejection coil, in litres per second

17 | Temperature of cooling water entering outdoor-side compartment, for heat-rejection coil, in degrees Celsius

18 Temperature of cooling water leaving outdoor-side compartment,_from heat-rejection coil_in degrees Celsius

19| |Mass of condensed water from equipment, in kilograms

20| | Temperature of condensed water leaving outdoor-side compartment, in degrees Celsius

21| | Volume of airflow through measuring nozzle of the separating partition, in cubic metres,per second

[

22| | Air-static pressure difference across the separating partition of calorimeter compartments, in pasca

23| |Refrigerant charge added by the test house, in kilograms

@  Total power input to the equipment, except if more than one external power connection\isZprovided on the equipment; record input
to eagh connection separately.

b geeD.1.5.

10.3| Test report

10.3.1 General information
As a minimum, the test report shall contain the following general information:

a) a reference to this International Standard,’i.e. ISO 15042:2011;

b) e date;

c) e test institute;

d) e test location;

e) e test method(s) used (calorimeter or air-enthalpy);
f) e test supepvisor;

g) e test,object, climate type designation (i.e. T1, T2, T3);

h) description of the test set-up, including equipment location:

i) the nameplate information (see 11.2).

10.3.2 Rating test results

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

10.3.3 Performance tests

All relevant information regarding testing shall be reported.
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11 Marking provisions

11.1 Name

plate requirements

Each individual unit of the air-conditioner and heat pump system shall have a durable nameplate firmly
attached to it and in a location accessible for reading.

11.2 Name

plate information

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

international

the man
any disti
the rateq
the rateq
the cool
f)  the refrig

11.3 Addit

In addition tg
outdoor unit.

12 Public

12.1 Stand
12.1.1 Stan
EER and C(
These rating
provisions of
12.1.2 The
12.1.3 The

12.1.4 Each

= oS

afety-standards:

Lifacturer's name or trademark;

hctive type or model designation and serial number;
voltage(s);

frequency(ies);

ng climate designations and heating rating conditions (i.e. T1, T2;, T3, H1, H2, H3, as applica

erant designation in accordance with ISO 817.

onal information

the nameplate information in 11.2, the factory refrigerant mass charge shall be provided g

ation of ratings

ard ratings

dard ratings shall be published for cooling capacities (sensible, latent and total), heating cap|
DP, as appropriate, fofall systems produced in conformance with this International Stan

this InternationalStandard.
values of standard capacities shall be expressed in kilowatts, rounded to three significant fig

values ©F EER and COP shall be expressed in multiples, rounded to three significant figures.

ble);

n the

acity,
dard.

S shall be based on-data obtained at the established rating conditions in accordance with the

ures.

capacity rating shall be followed by the corresponding test voltage (see column 2 of Ta

ble 3)

and frequen

12.2 Other

yTating.

ratings

Additional ratings may be published based on conditions other than those specified as standard rating
conditions, or based on conditions specified in national regulations, or based on the testing of various
combinations of operating evaporators and/or compressors, if they are clearly specified and if the data are
determined by the methods specified in this International Standard, or by analytical methods which are
verifiable by the test methods specified in this International Standard.
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Annex A
(normative)

Airflow settings for ducted units

A.1 General

Two methods of airflow settings are applicable:

a) fixed duct resistance method;

b) adjusted exhaust fan setting method.

Both [methods with their respective test apparatus are described in this annex.
To npeasure the static pressure of the discharged air from the ducted\equipment, a meastring duct is
conngected to the duct flange of the equipment. This measuring duethis used for both methods. If the

dimepsions of the outlet duct section are 4 and B, the equivalént diameter, Dg, is deteqmined using
Equation (A.1):

D, =+/(44B)/n (A1)

If the|outlet duct is circular in section with diameter D, the equivalent diameter D¢ is equal to D.

The length of the measuring duct, Ly, needs to be e smaller than 2,5D,. The static pressure taps should be
located at the distance Ly, =2D¢ from the outlet flange.

A.2 |Test method

A.21 The flow setting of the units shall be by means of the fixed duct resistance method [as shown in
Figure A.1 or the adjusted exhaust'fan setting method as shown in Figure A.2.

A.2.2 The static pressure:measurement taps shall be arranged as shown in Figure A.1 and Figure A.2. The
unit ynder test shall be-operated without the compressor running.

A.2.3 Airflow méastrements should be made in accordance with the provisions specified in|[Annex C, as
appropriate, as-well as other provisions established in this International Standard.

NOTH Additional guidance concerning airflow measurements can be found in ISO 3966 and ISO 5167-{.

A.3 Fixed duct resistance method

A.3.1 General

A measuring duct shall be connected to the test unit and a damper installed on the opposite end of the
measuring duct, to which a discharge chamber is connected. The discharge chamber shall have sufficient
cross-sectional dimensions so that airflow velocities along the wall surface at the static pressure tap
(Figure A.1, item 4) is 1,25 m/s or less. The minimum length of the discharge chamber in the flow direction, J,
is, 2De.

NOTE The set-up of the test unit, measuring duct and discharge chamber is illustrated in Figure A.1.
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A.3.2 Test procedure

A.3.2.1 Test conditions

The temperature and humidity conditions of the test room shall be within the range specified in 5.2. The test
unit shall be operated in the blowing mode without the compressor running. The damper shall be adjusted so
that the rated airflow rate in standard air is obtained. At the same time, the airflow rate of the airflow
measuring apparatus shall be adjusted so that static pressure in the discharge chamber is (0 £ 2) Pa. The
above conditions shall be maintained for at least 1 h.

A.3.2.2 Blowing test

The dry- anq wet-bulb temperatures of the inlet air, airflow rate, ESP, p,, dry- and wet-bulb temperatures in
front of the hozzle, and barometric pressure shall be measured. The measured airflow rate, gf, shall be
converted info the standard flow rate, ¢s.

A.3.2.3 Evhluation

The ESP, p, shall be that specified in 5.2.

A.3.2.4 Cooling and heating tests

The damper’s position shall remain fixed at the setting obtained in A.3.24 for all cooling and heating fests,
which shall pe conducted at the respective temperature and humidity*conditions. During the cooling and
heating tests| the static pressure of the discharge chamber shall be maintained at (0 + 2) Pa.

The ESP, p¢| of the measuring duct at the cooling and heating tests is for reference only, and does therefore
not need to Re published. The airflow rate measured when the equipment is operating in the cooling or heating
mode is used for calculation of cooling and heating capacities;

6 1
7\ < S

\

|
T
I L—\\ pe I\ \,
\
{
D 4 37
D g
5 N
\ :
\' :
Key
1 airflow measuring apparatus 7 discharge chamber
2 exhaust fan J  minimum length
3 manometers Ly length of the measuring duct
4  static pressure taps of discharge chamber m distance to static pressure taps
5 equipment under test p. ESP of the equipment under test
6 damper

Figure A.1 — Fixed duct resistance method setup
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A.4 Adjusted exhaust fan setting method

A measuring duct shall be connected to the test unit and an airflow measuring apparatus connected to the
opposite end of the measuring duct.

NOTE The set-up of the test unit, measuring duct and airflow measuring apparatus is illustrated in Figure A.2.

A.41 Test procedure

The temperature and humidity conditions of the test room shall be within the range specified in 5.2. The test
unit is operated in the blowing mode without the compressor running. The airflow measuring apparatus shall

be aqjustedsothattheTatedairflfow rate i standardairis obtaimed—Theabove conditions statt e maintained
for afleast 1 h.

A.4.2 Blowing test
The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP, p,, dry- andiwet-bulb temperatures in
front [of the nozzle, and barometric pressure shall be measured. The measured airflow rate,|q,,, shall be
calculated according to Equation (C.6). The measured airflow rate, ¢,,, shall(be converted into [the standard
flow nate, gs.

A.4.3 Calculation of the value of C

Calcylate the value of C from Equation (A.2).

C = Lm (A.2)
dm

wherg p, is static pressure of the measuring duct, KPa, and p, is considered to be equal to the gxternal static
presgure p,.

A.4.4 Evaluation

The ESP, p,, shall be that specified by 5.2.

A.4.§ Cooling and heating tests

Cooling and heating tests:shall be performed following the blowing test, at their respective temperature and
humigdity conditions. The speed of the exhaust fan of the airflow measuring apparatus shall be adjusted for the
cooling and heating {ests in the following manner.

For the cooling, \test, operate the equipment with the compressor in the cooling mode ampd allow the
tempprature o stabilize. Once the temperature is stabilized adjust the airflow measuring apparatus to achieve
the same vialue of C by changing its exhaust fan speed in small increments. The resulting value [of C shall be

in the range of +1 % of that measured during the blowing test. Once stabilized, the cooling airflow rate and
ESP shall be measured

For the heating test, repeat the cooling test above, this time with the compressor operating in the heating
mode. Measure the heating airflow rate and ESP.

The airflow rate measured when the equipment is operating in the cooling or heating mode shall be used to
calculate the cooling and heating capacities.

The ESP of the measuring duct during the cooling and heating tests is for reference only, and does therefore
not need to be published.
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Key
airflow meg
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manometg
equipmen
nozzles
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A.5 Unit v

If no fan is
apply.
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\
|
\ /} 3 /
N_—
4 \\o S
asuring apparatus Ly  length of the measuring duct
n L., distance to static pressuretaps
brs P, ESP of the equipment tnder test
under test Py Static pressure of thesmeasuring duct

Figure A.2 — Adjusted exhaust fan setting method setup

vVithout indoor fan

upplied with the unit, i.e*.coil only units, the supplemental requirements given in Annex H also
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Annex B
(normative)

Test requirements

B.1 General test room requirements
B.1.1 If an indoor condition test room is required, it shall be a room or space in which, the| desired test
condftions can be maintained within the prescribed tolerances. It is recommended that air, velpcities in the

vicini

B.1.2
circu
test.

whiclk
equig
insta
and S
cond

B.1.3
room
havin

B.2

B.2.1
instry
multi
instry
worst
walls

B.2.2
appa

B.2.3
than

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

If an outdoor condition test room or space is required, it shall be of sufficient volun
ate air in such a manner that it does not change the normal air circulating pattern of the equ
t shall be of such dimensions that the distance from any room surface(to any equipment

air is discharged is not less than 1,8 m and the distance from anyCother room surface
ment surface is not less than 1,0 m, except for floor or wall relationships required for norm
lation. The room conditioning apparatus should handle air at a rate‘not less than the outdoo
hould preferably take this air from the direction of the equipment air discharge and return it
tions uniformly and at low velocities.

5 shall also comply with the requirements of Annex-Dv If the air enthalpy method is used
g more than two rooms, then the additional rooms shall also comply with the requirements o

Equipment installation

The equipment to be tested shall“be installed in accordance with the manufacturer’
ctions using recommended installation procedures and accessories. If the equipment can b
ple positions, then all tests shall be conducted in a position specified in the manufacturer
ctions. If the equipment canbe installed in multiple positions, then all tests shall be conduc
configuration. In all cases, ;the manufacturer's recommendations with respect to distances f]
amount of extensionsthrough walls, etc. shall be followed.

No other alterations to the equipment shall be made except for the attachment of the
ratus and instruments in the prescribed manner.

Ducted equipment rated at less than 8 kW and intended to operate at external static pres
P5 Pa shall be tested at free delivery of air (according to ISO 5151).

B.Z.ﬂ

ne and shall
pment under
surface from
to any other
al equipment
r airflow rate,
t the desired

If the calorimeter room method is used with a facility*tiaving more than two rooms, then the additional

ith a facility
f Annex E.

5 installation
e installed in
s installation
ted using the
rom adjacent

required test

sures of less

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

of refrigerant

speci

red In the manufracturers instructions.

B.2.5 All standard ratings for equipment in which the condenser and the evaporator are two separate
assemblies shall be determined by manufacturer's specifications within 5 m to 7,5 m of connecting 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 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.3 Static

pressure measurements across indoor coil

B.3.1 Equipment with a fan and a single outlet

B.3.1.1

A short plenum shall be attached to the outlet of the equipment. This plenum shall have

cross-sectional dimensions equal to the dimensions of the equipment outlets. A static pressure tap shall be
added at the centre of each side of the discharge plenum, if rectangular, or at four evenly distributed locations
along the circumference of an oval or round plenum. These four static pressure taps shall be manifolded
together. The minimum length of the discharge plenum and the location of the static pressure taps relative to
the equipment outlets shall be as shown in Figure B.1, if testing a split-system, and as shown in Figure B.2, if
testing a single-package unit.

B.3.1.2
have the sar
be added a
plenum in Fi

NOTE
indoor fan.

Fi

B.3.2 Equi

B.3.2.1
attached to
constructed
single comm
restrictor shd
blower units
accordance
designs speq

B.3.2.2

of these shoft plenums shall be constructed as @escribed in B.3.1.2, including static pressure taps.

B.3.3 Equipment without a fan and a single outlet

For an indoo|
of the equip
equipment in
each plenum
plenums. Fo
the plenums
shown in Fig

$

A\ short plenum should be attached to the inlet of the equipment. If used, the inlet plenum
ne cross-sectional dimensions as the equipment inlet. In addition, four static pressure-taps
d manifolded together. This plenum should otherwise be constructed as shown for the

pure B.3 is referenced here for guidance even though it specifically applies to ducted units tested with

pbment with fans and multiple outlets or multiple indoor, units

Equipment with multiple outlet duct connections or multiple indoor units shall have a short pl
each outlet connection or indoor unit, respectively. Each" of these short plenums sha
bs described in B.3.1.1, including static pressure taps.¢All outlet plenums shall discharge i
pn duct section. For the purpose of equalizing the static pressure in each plenum, an adjug

bmploying a single discharge duct connection flahge shall be tested with a single outlet plen
with B.3.1. Any other test plenum arrangements shall not be used except to stimulate
ifically recommended by the equipment manufacturer.

A\ short plenum should be attached tocthe inlet of each inlet duct connection or indoor unit.

I coil that does not incorporate a fan, a short plenum shall be attached to both the inlet and
ment. These plenums-shall have cross-sectional dimensions equal to the dimensions g
let and outlet, respectively. A static pressure tap shall be added at the centre of each si
, if rectangular;, or at four evenly distributed locations along the circumference of oval or

each plenum the four static pressure taps shall be manifolded together. The minimum len
and the loedtion of the static pressure taps relative to the equipment inlet and outlet shall
Lire B.3:

ure B.2, if testing a single-package unit, and as shown in Figure B.3, if testing a-split-system.

shall
shall
inlet

but an

EnuMm
Il be
nto a
table

Il be located in the plane where each outlet plenum’ enters the common duct section. Mdltiple

m in
duct

Each

butlet
f the
de of
ound
hth of
Dbe as
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1
/
K
2 /
s
& S 2
q |
3 4
J :>\
\ B
< 4 // 3
/

1 mantmeter

2 exhaust plenum

3 equipment under test
4  static pressure taps

a8  To airflow measuring apparatus.
NOTE 4 and B dimensions of equipment under test.

Figure B.1 — ESP measurement
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Figure B.2 — ESP measurements (continued)

erved
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Key

1 equipment under test — single package unit
2 static pressure tap, inlet (4 required)

3 static pressure tap, outlet (4 required)

NOTE For circular ducts with diameter, D, substitute nd?/4 for (4 x B) or (C x D).

Figure B.2 — ESP measurements
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1
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15V4 x B
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0,5V4 x B
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]
I——
/ S
X
) O
1 s
2
Key
1 manometer 3 inlet duct 5 outlet duct
2 outlet pressure taps 4  coil section @  To airflow measuring apparatus.

NOTE 1 4 and B are outlet dimensions, C and D are inlet dimensions.

NOTE 2 For circular ducts with diameter D, substitute nDi2/4 for (C x D) and 11:D02/4 for (4 x B), where Dj is the inlet
duct diameter and Dy, is the outlet duct diameter.

NOTE 3 The length of the inlet duct, 1,5v/C x D , is a minimum dimension. For more precise results, use 4J/CxD .

Figure B.3 — Air-static pressure drop measurement for coil and coil-only unit
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Annex C
(informative)

Airflow measurement

Airflow determination

C.1.1

C.1.2
rating

C.2

The area of a nozzle, 4,,, should be determined by measuring its digmeters to an accuracy of 4
locations approximately 45° apart around the nozzle in each of twe places through the nozzle t
the optlet and the other in the straight section near the radius.

C3

C.3.1
partit

conveyed via a duct to the receiving chamber, passes through the nozzle(s), and is then exhaust

room

The
does

Airflow and static pressure

Nozzle apparatus

or channelled back to the equipment's’inlet.

hozzle apparatus and its connections to the equipment's inlet should be sealed such tha
not exceed 1,0 % of the airflow\rate being measured.

Airflow should be measured using the apparatus and testing procedures given in this anngx.

Airflow quantities are determined as mass flow rates. If airflow quantities are.to-be expressed for
purposes in volume flow rates, such ratings should state the conditions (pressure, temperature and
humidity) at which the specific volume is determined.

0,2 % in four
hroat, one at

Nozzle apparatus, consisting of a receivihng chamber and a discharge chamber separated by a
on in which one or more nozzles are located (see Figure C.1). Air from the equipment pnder test is

ed to the test

[ air leakage
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Key
1 discharge|[chamber 6 receiving chamber
2 exhaust fgn 7 apparatus-for differential pressure measurement
3 diffusion baffle 8 adaptor duct (see C.5.1)
4  Pitot tube [(optional) D,, nozzle throat diameter, mm
5 nozzle

Q

Diffusion baffles should have uniform perforations, with approximately 40 % of free area.
b Airflow.

Figure C.1 — Airflow measuring apparatus

The centre-tp-centre-distance between nozzles in use should be not less than 3 times the throat diameter of
the larger npzzle,\and the distance from the centre of any nozzle to the nearest discharge or recgiving
chamber sidele wall'should not be less than 1,5 times its throat diameter.

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

C.3.3 Exhaust fan, capable of providing the desired static pressure at the equipment's outlet; it should be
installed in one wall of the discharge chamber and means should be provided to vary the capacity of this fan.

C.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,
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the velocity head of the air stream leaving the nozzle(s) may be measured by a Pitot tube as shown in
Figure C.1, but when more than one nozzle is in use, the Pitot tube reading should be determined for each

nozzle.

C.3.5 Means for determining the air density at the nozzle throat

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

C.3.5.2 Nozzles should be constructed in accordance with Figure C.2, and applied in accordance with the

provisions of C.3.5.3 and C.3.5.4.

C 3 2 Nl ] N H [ £L£2 4 Val £ 4l 4 'H [ H . falle)
e e d INUZZIT UIO\;IIQIHC CUCTTHIVITTIS, \./d, TUT UIC CUTTOUULUUTT  oSITUWIT 11T IIUUIU .o, W

throat-length-to-throat-diameter ratio of 0,6, may be determined using Equation (C.1):

-, = 0,098 6 7,006 N 134,6
\/R_e Re

for Reynolds numbers, Re, of 12 000 and above.

The Reynolds number is defined as in Equation (C.2):

wher

A%

1, is the mean airflow velocity at the throat of the ,nozzle;

D, is the diameter of the throat of the nozzle;

4 is the kinematic viscosity of air.

C.3.54 Nozzles may also be constructed in accordance with appropriate national standa
they tan be used in the apparatus«described in Figure C.1 and result in equivalent accuracy.
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Figure C.2 — Airflow measuring nozzle

C.4 Statid pressure measurements

C.41 The

surfaces and

of burrs and

C4.2 The

to the equipn

equipment o

pressure taps should-consist of (6,25 + 0,25) mm diameter nipples soldered to the outer pl

bther surface irfegularities.

Itlet-and the temperature measuring instruments.

Enum

centred over 1 mm diameter holes through the plenum. The edges of these holes should bg free

plenum and\duct section should be sealed to prevent air leakage, particularly at the connegtions
nent and:fhe air measuring device, and should be insulated to prevent heat leakage betwegn the

C.5 Discharge airflow measurements

C.5.1 The outlet or outlets of the equipment under test should be connected to the receiving chamber by
adapter ducting of negligible air resistance, as shown in Figure C1.

C.5.2 To measure the static pressure of 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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Indoor-side airflow measurements

The following readings should be taken:

a) barometric pressure;

b) nozzle dry- and wet-bulb temperatures or dew point temperatures;

c) static pressure difference at the nozzle(s) or, optionally, nozzle velocity pressure.

C.6.2 Air mass flow rate, g,,, through a single nozzle is determined using Equation (C.3):

wher

The ¢

The |

Air v(

wher

and I, is the specific humidity at nozzle inlet.

C.6.3
rate i

C.7

2p,

n

1, =Y xCyx A,

e p,, is the velocity pressure at the nozzle throat or the static pressure difference across the n
bxpansion factor, Y, is obtained using Equation (C.4):

y = 0,452+ 0,548«

ressure ratio, ¢, is obtained using Equation (C.5):

_Pv
Pn

=1

lume flow rate through a single nozzle is determifned using Equation (C.6):

1y = Cq* Any2P,Vn

e 7/, is calculated using Equation (€27):

A Vn
n =
1+ W,

Airflow threugh multiple nozzles may be calculated in accordance with C.6.2, except that
5 then the sunt of the ¢, or ¢y values for each nozzle used.

Ventilation, exhaust and leakage airflow measurements — Calorin

(C.3)

ozzle.

(C4)

(C.5)

(C.6)

(C.7)

the total flow

neter test

met

C.71

1
10U

Ventilation, exhaust and leakage airflows should be measured using apparatus similar to that
illustrated in Figure C.3 with the refrigeration system in operation and after condensate equilibrium has been
obtained.

C.7.2 With the equalizing device adjusted for a maximum static pressure differential between the indoor-
side and outdoor-side compartments of 1 Pa, the following readings should be taken:

a) barometric pressure;

b) nozzle wet- and dry-bulb temperatures;

c) nozzle velocity pressure.

© IS0
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C.7.3 Airflow values should be calculated in accordance with C.6.2.

Key

Do s W N

Py

50

De

21,5D,
=

235D,

22,507

=1,5D,
IS

pressure anometers
discharge|chamber
exhaust fgn
damper
nozzle
pick-up tupe

nozzle thrpat diameter
compartmgent equalization pressure
nozzle veglocity pressure

Pv

Figure C.3 — Pressure-equalizing device
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Annex D
(normative)

Calorimeter test method

D.1 General
D.1.1 The calorimeter provides a method for determining capacity simultaneously on both ‘th
and the outdoor side. In the cooling mode, the indoor-side capacity determination should

balarn
capa
rejec

D.1.2
partit
equig
the i
side

alter

D.1.3
betw
comy
orm
mand

Sincq
oppo
so g
press
varia
Figun
equig

The
the
1,25

D14

open
open

cing the cooling and dehumidifying effects with measured heat and water inpufs. - The
City provides a confirmative test of the cooling and dehumidifying effect by balancing the hqg
ion on the condenser side with a measured amount of cooling.

The two calorimeter compartments, indoor side and outdoor side, (are separated by
on having an opening into which the non-ducted, single-packaged equipment is m
ment should be installed in a manner similar to a normal installation. No effort should be
ternal construction of the equipment to prevent air leakage from the condenser side to th
br vice versa. No connections or alterations should be made/to‘the equipment which migh
ts normal operation.

A pressure-equalizing device as illustrated in Figufe’C.3 should be provided in the

artments and to permit measurement of leakage, exhaust and ventilation air. This device cg
bre nozzles of the type shown in Figure C.2, a;discharge chamber equipped with an exhg
meters for measuring compartment and airflow. pressures.

the airflow from one compartment to the ‘'other may be in either direction, two such device

Site directions or a reversible device should be used. The manometer pressure pick-up tub|
cated as to be unaffected by (air discharged from the equipment or by the exhal
ure-equalizing device. The fan,or.blower, which exhausts air from the discharge chamber, s
ion of its airflow by any suitable means, such as a variable speed drive, or a damper
e C.3. The exhaust from-this fan or blower should be such that it does not affect the in
ment.

bressure equalizing device should be adjusted during calorimeter tests or airflow measurer]
tatic pressure difference between the indoor-side and outdoor-side compartments is not
Pa.

The_size of the calorimeter should be sufficient to avoid any restriction to the intake
ngs, af~the equipment. Perforated plates or other suitable grilles should be provided at t
ng of the reconditioning equipment to avoid face velocities exceeding 0,5 m/s. Sufficient sp3

b indoor side
be made by
outdoor-side
at and water

an insulated
ounted. The
made to seal
e evaporator
t in any way

partition wall

ben the indoor-side and the outdoor-side compartments to maintain a balanced pressure bg¢tween these

nsists of one
hust fan, and

5 mounted in
es should be
st from the
hould permit
as shown in
let air to the

hents so that
greater than

or discharge
he discharge
ce should be

allow

d=in front of any inlet ar dicr‘hnrgp grillpe of the pqnipmpnt to_avoid interference with

the airflow.

Minimum distance from the equipment to the side walls or ceiling of the compartment(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 D.1 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.
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Table D.1 — Sizes of calorimeter

. . Suggested minimum inside dimensions
Rated cooling capacity of each room of calorimeter
of equipment?
m
W
Width Height Length
3 000 2,4 2,1 1,8
6 000 2,4 21 2,4
9 000 27 24 3,0
T2000P 30 74 3.7

All figures are round numbers.

Larger capacity equipment will require larger calorimeters.

D.1.5 Each
prescribed c
supply sens
compartmen
controlled an

D.1.6 Whe
capabilities f
used as long

D.1.7 Recq
ensure airflo
calorimeter.

dry-bulb tem

D18 ltis
and airflow p
the resultant
arrangement
under test.

The point of
following con

compartment should be provided with reconditioning equipment to maintain specified airfloy
bnditions. Reconditioning apparatus for the indoor-side compartment should consist of heat
ble heat and a humidifier to supply moisture. Reconditioning apparatus for the outdoo

should provide cooling, dehumidification and humidification., The" energy supply shou
d measured.

h calorimeters are used for heat pumps, they should have heating, humidifying and cq
br both rooms (see Figures D.1 and D.2). Other means{suich as rotating the equipment, m
as the rating conditions are maintained.

nditioning apparatus for both compartments shodild be provided with fans of sufficient capad
ws of not less than twice the quantity of airédischarged by the equipment under test i
The calorimeter should be equipped with means of measuring or determining specified wet
beratures in both calorimeter compartments:

recognized that in both the indoor-side and outdoor-side compartments, temperature grag
atterns result from the interaction of the reconditioning apparatus and test equipment. Ther§
conditions are peculiar to,«ahd dependent upon, a given combination of compartment
and size of reconditioning_apparatus, and the air discharge characteristics of the equip

measurement of .specified test temperatures, both wet- and dry-bulb, should be such thg
ditions are fulfilled.

sured temperatures should be representative of the temperature surrounding the equipmen
imulate the’/conditions encountered in an actual application for both indoor and outdoor sidq

indicated above.

v and
brs to
-side
d be

oling
by be

ity to
n the
- and

ients
bfore,
size,
ment

it the

, and
s, as

pint’ of measurement, the temperature of air should not be affected by air discharged fron

h any

piece of the equipment. This makes it mandatory that the temperatures be measured upstream of any
recirculation produced by the equipment.

a) The med

should ¢
b) At the p
c)

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

D.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 indoor-air
outlet, will be sufficient to indicate any change in the indoor-air discharge temperature caused by a build-up of

ice on the ou

52

tdoor-side heat exchanger.
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D.1.10 Interior surfaces of the calorimeter compartments 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.

D.1.11 If defrost controls on the heat pump provide for stopping the indoor airflow, provision 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 period,
provision may be made to bypass the conditioned air around the equipment as long as assurance is provided
that the conditioned air does not aid in the defrosting. A watt-hour meter shall be used to obtain the integrated
electrical input to the equipment under test.
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1 optdoor-side Compartment 6  mixer

2 cpolipng coil 7  air sampling tube

3 hgating coll 8 equipment under test

4 humidifier 9 indoor-side compartment

5 fan 10 pressure equalization device

Figure D.1 — Typical calibrated room-type calorimeter
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Key
1 controlleditemperature air space 7  mixer
2 outdoor-side compartment 8 airsampling tube
3 cooling cqll 9 ( equipment under test
4  heating cqil 10 indoor-side compartment
5 humidifier| 11 pressure equalization device
6 fan
Figure D.2= Typical balanced ambient room-type calorimeter
D.2 Calibrated room-type calorimeter
D.2.1 Heal leakage may be determined in either the indoor-side or outdoor-side compartment by the
following methad__All nppningq should be closed_Either compartment may he heated hy electric heaters to a

temperature of at least 11 °C above the surrounding ambient temperature. The ambient temperature should
be maintained constant within £1 °C outside all six enveloping surfaces of the compartment, 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.

D.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 compartment, thus eliminating
heat leakage through the partition, while the 11 °C differential is maintained between the heated compartment
and the ambient surrounding the other five enveloping surfaces.

The difference in heat input between the first test and second test determines the leakage through the
partition alone.
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D.2.3 For the outdoor-side compartment equipped with means for cooling, an alternative means of
calibration may be to cool the compartment to a temperature at least 11 °C below the ambient temperature
(on six sides) and carry out a similar analysis.

D.24

D.3

D.3.1
main
temp
equa

D.3.2
away|
provi
0,3 m

D.3.3
and 1

D.3.4

to lin
temp
the p

D.4

D.4.1
outdd

In addition to the two-room simultaneous method of determining capacities, the performance of the
indoor room-side compartment shall be verified at least every six months using an industry standard cooling
capacity calibrating device. A calibrating device may also be another equipment whose performance has been
measured by the simultaneous indoor and outdoor measurement method at an accredited national test
laboratory as part of an industry-wide cooling capacity verification programme.

. Fambtent » toTimet

The balanced ambient room-type calorimeter is shown in Figure D.2 and is based‘\on th
aining the dry-bulb temperatures surrounding the particular compartment equal to
bratures maintained within that compartment. If the ambient wet-bulb temperature is als
to that within the compartment, the vapour-proofing provisions of D.1.10 are ©etrequired.

The floor, ceiling and walls of the calorimeter compartments shall-be) spaced a suffic
from the floor, ceiling and walls of the controlled areas in which the compartments are locat
e a uniform air temperature in the intervening space. It is recommended that this distang
. Means shall be provided to circulate the air within the surrounding space to prevent stratifig

Heat leakage through the separating partition shall be_introduced into the heat balang
hay be calibrated in accordance with D.2.2 or may be calculated.

It is recommended that the floor, ceiling and walls of the calorimeter compartments be in
it heat leakage (including radiation) to no more than 10 % of the test equipment's capacity,
erature difference, or 300 W for the same temperature difference, whichever is greater, as
rocedure given in D.3.2.

Calculations for cooling capacities

The energy flow quantities\used to calculate the total cooling capacity based on ind
or-side measurements are'shown below in Figure D.3.

e principle of
the dry-bulb
D maintained

ent distance
bd in order to
e be at least
ation.

e calculation

sulated so as
foran 11 °C
tested using

por-side and
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3 indoor-side compartment
NOTE V4lues for the variables identified in the figure’are calculated using the equations in D.4.2 to D.4.10.
Figure D.3 — Calorimeter energy flows during cooling capacity tests
D.4.2 The fotal cooling capacity-on the indoor side, as tested in either the calibrated- or balanced-anjbient
room-type cglorimeter (see Figures D.1 and D.2), is calculated using Equation (D.1):
Prei = Zhfic +(hw1 _hWZ)Wr +op + 9 (D.1)
NOTE If ho watenis introduced during the test, 4, is taken at the temperature of the water in the humidifier tank of
the conditionirlg apparatus.

D.4.3 When it is not practical to measure the temperaiure of the air leaving the indoor-side compartment to
the outdoor-side compartment, 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.

D.4.4 The water vapour condensed by the equipment under test, 7,, may be determined by the amount of
water evaporated into the indoor-side compartment by the reconditioning equipment to maintain the required
humidity.

D.4.5 Heat leakage, Ao into the indoor-side compartment through the separating partition between the

indoor-side and outdoor-side compartments may be determined from the calibrating test or, in the case of the
balanced-ambient room-type compartment, may be based on calculations.
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D.4.6 The total cooling capacity on the outdoor side, ¢, as tested in either the calibrated- or
balanced-ambient room-type calorimeter (see Figures D.1 and D.2), is calculated using Equation (D.2):

¢tco = ¢c — 2Py — Py +(hw3 _hWZ)Wr +¢Ip +¢Io (D.2)

NOTE The h,,4 enthalpy is taken at the temperature at which the condensate leaves the outdoor-side compartment of
the reconditioning apparatus.

D.4.7 The heat leakage rate into the indoor-side compartment through the separating partition, ﬂp, between
the indoor-side and outdoor-side compartments may be determined from the calibrating test or, in the case of
the balanced-ambient room-type compartment, may be based on calculations.

NOTH This quantity will be numerically equal to that used in Equation (D.1) if, and only if, the area_of the separating
partitipbn exposed to the outdoor-side is equal to the area exposed to the indoor-side compartment.

D.4.§ The latent cooling capacity (room dehumidifying capacity), ¢, is calculated using’Equatiop (D.3):

ba = K1 W, (D.3)
D.4.9 The sensible cooling capacity, ¢, is calculated using Equation (D.4):
Psci = Pci — Pd (D.4)
D.4.10 Sensible heat ratio (SHR) is calculated using the following:

zssci / ¢tci

D.5 |Calculation of heating capacity

D.5.1 The energy flow quantities used..to calculate the total heating capacity based on|indoor- and
outdqor-side measurements are shown(below in Figure D.4.
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the calorimeter is calculated using Equation (D.5):

D.5.2 Detel
Phi = Pei
NOTE > A

input to the co

Pt (hw4_hw5)qm,w

de compartment
under test
e compartment

lues for the variables identified in this figure’are calculated using Equations (D.5) and (D.6).

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

rmination of the indgor=side heating capacity by measurement in the indoor-side compartmyd

—2P¢ — dip= i

«c is the\other power input to the indoor-side compartment (e.g. illumination, electrical and thermal
mpenhsating device, heat balance of the humidification device), in watts.

bnt of

(D.5)

power

D.5.3 Determination of the heating capacity by measurement of the heat-absorbing side, ¢, 1S calculated
for equipment where the evaporator takes the heat from an airflow using Equation (D.6):

Pho = ZPoc + P+ (hw4 —hws )qm,w —Pp — %o

where

2P

oc

Dm,w

58

(D.6)

is the total power input to the outdoor-side compartment with the exception of the power input to

the equipment, in watts;

is the water mass flow supplied to the outside compartment to maintain the test conditions, in

kilograms per second;
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hys is the specific enthalpy of, respectively, the condensed water (in the case of test condition, high)
and frost (in the case of test condition, H2 or H3) in the equipment, in joules per kilogram;
Ao is the heat flow through the remaining enveloping surfaces into the outdoor-side compartment,

in watts.
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Indoor air enthalpy test method

ral

beratures and the associated airflow rate.

cation

paving the equipment under test shall lead directly to the discharge chamber. If a
annot be made between the equipment and the discharge chamber,-a short plenum sh

1,25 m/s against the airflow rate of the equipment under‘test. The static pressure diffe
discharge chamber and intake opening of the equipment urnder test shall be zero. An exam

the discharg¢ chamber test setup is shown in Figure E.1.

Airflow meas

NOTE
annex.

E.2.2 Whe

method, the

Ad

urements shall be made in accordance with the provisions specified in Annex C.

ditional guidance can be found in ISO 3966 and~ISO 5167-1, as appropriate, and in the provisions

h conducting cooling or steady-state-heating capacity tests using the indoor air enthalp
bdditional test tolerances given in Table E.1 shall apply.

Table E.1 — Variations allowed during steady-state cooling and heating capacity test
that only ‘apply when using the indoor air enthalpy method

halpy method, capacities are determined from measurements of entering and leaving,wet

he equipment. In this case, the short plenum shall have the same size as the discharge op
ment or shall be constructed so as not to prevent the leavinglair from expanding. The ¢
of the airflow channel through the discharge chamber shall bg such that the average air ve

- and

Hirect
all be
Ening
ross-
locity
fence
ble of

Df this

test

]

Variations of arithmetical mean Maximum variation of indivi
values from specified test

conditions

Reading
conditions

u
readings from specified tejt

al

Temperature
dry-bulb

pf air leaving\indoor-side:

+2,0 °C?

External resig

tance to indoor airflow +5 Pa +5 Pa

@  The tolera
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Key
atic pressure tapings
juipment under test

s 1 |

E.2.3 When conducting_transient heating capacity tests using the indoor air enthalpy test

s
e

a Tp air sampler and airflow measuring apparatus.
J
14

additlonal test tolerances given in Table E.2 shall apply.

>J°
JI2 JI2
0<K<J2
PL.1 PL.2
V,<1,25 m/s®
B — ——

| )
\ - /
\ y 1

= 2Dg, Where Dg = 4A4B /1 and 4 and B are the dimensions of the equipment's air outlet.

b is the average air velocity at PL.2:

Table E.2 — Variations allowed during the transient heating
tests that only apply when using the indoor air enthalpy test method

igure E.1 — Discharge chamber requirements when using the indoor air enthalpy test method

method, the

Variations of arithmetical mean
values from specified test

Reading

conditions

Variation of individyal readings
from spetiﬁEd-tes;rconditions

Interval H2

Interval DP

Interval H2

Interval DP

External resistance to airflow

+5 Pa

+5 Pa

NOTE  For transient heating tests, see 7.1.11.

a

b
the heating mode.

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

Applies during a defrost cycle and during the first 10 min after the termination of a defrost cycle when the heat pump is operating in
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E.3 Calculations for cooling capacities

The total capacity based on the indoor-side test data, ¢, shall be calculated using Equation (E.1):

Prei =

qay (ha1

—hap) _ i (hat —hag)

vy Vi (1+7,)

(E.1)

The sensible cooling capacity based on the indoor-side test data, ¢, shall be calculated using
Equation (E.2):

q

i (Cpa1ta1 _CpaztaZ) 4y (Cpa1ta1 _Cpazta2)

¢sci =

The latent ¢
or (E.4):

K4

Vi Va(1+W,)

boling capacity based on the indoor-side test data, ¢y, shall be calculated using*Equation

gy (Win—Wp) _ Kagy, (Wi -Wi2)

Pd

=i

Vi Va(1+ W)

- ¢sci

E.4 Calculations for heating capacities

Total heating ¢

ppacity based on indoor-side data, ¢y,;, shall be€alculated using Equation (E.5):

o = ay,i (CpaZtaZ _Cpa1ta1) 4y (CpaZtaZ _Cpa1ta1)
thi Vi Vi (1605
NOTE Equations (E.1), (E.2), (E.3) and (E'5) do not take into consideration heat leakage in the test duct ar

discharge cha

E.5 Airflo

The following

Mmber.

W enthalpy measurements

test apparatus.arrangements are recommended.

(E.2)

(E.3)

(E.3)

(E.4)

(E.5)

d the

ched

E.5.1 Tunnel air enthalpy method
The equipmgntito'be tested is typically located in one as more test rooms. An air measuring device is att3
to the equiprhentair-discharge{indeor-outdeerorbeth—as-applicableThisdevice-dischargesdirecthyin

o 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 E.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.
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1 oltdoor-side test room 7  door/window
2 oltdoor unit of equipment.under test 8 insulation
3 indoor-side coil segtion/of equipment under test 9 indoor-side test room
4  alr temperature @nd*humidity measuring instruments 10 room conditioning apparatus
5 njixer 11 apparatus for differential pressure meagurement
6 alrflow measuring apparatus

Figure E.2 — Tunnel air enthalpy test method arrangement

E.5.2 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 E.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 within +3,0 °C of the desired test inlet dry-bulb temperature. Wet- and dry-bulb
temperatures and external resistance are to be measured by suitable means.
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1 outdoor-side test room recenditioning apparatus
2 outdoor unit of equipment under test airflow measuring apparatus
3 indoor unit of equipment under test indoor-side test room
4 temperatdre and humidity measuring instruments apparatus for differential pressure measurement
a Airflow.

Figure E.3 — Loop air enthalpy test method arrangement

E.6 Calorjmeter air enthalpy method
For equipmept in which the*compressor is ventilated independently of the indoor air stream, the calorimefer air
enthalpy mdthod arrangement shall be employed to take into account compressor heat radiation| (see
Figure E.4). |In this arrangement, an enclosure is placed over the equipment, or applicable part df the
equipment, junder® test. This enclosure may be constructed of any suitable material, but shall be

non-hydrosc

DpiC) airtight and preferably insulated. It shall be large enough to permit inlet 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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1 optdoor-side test room 6 indoor-side coil section of equipment under test
2 oltdoor unit of equipment under test 7 enclosure
3 arinlet 8 indoor-side test room
4  alr temperature and humidity measuring.instruments 9 airflow measuring apparatus
5 apparatus for differential pressure measurement 10 room conditioning apparatus
a Alrflow.
Figure E.4— Calorimeter air enthalpy test method arrangement
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Annex F
(informative)

Part-load capacity tests and determination of energy efficiency ratios
and coefficients of performance

F.1 Generatl

Part-load capacities and energy efficiency ratios or coefficients of performance are determined in-accordance
with the proyisions specified in 6.1.1 and 7.1.1, except that the capacity ratio of indoor units te,'outdoor|units
shall be 0,5+ 5 %), by switching off indoor units using the controls provided, if the arrangemient of ipdoor
units allows; |if not, an alternative ratio shall be selected.

NOTE Ofher part-load capacities and energy efficiency ratios or coefficients of performance may be determimned, if
required, at capacity ratios different from 0,5.

F.2 Temperature conditions
Temperature conditions shall be as specified in Table 2 for the.copling test. The heating test shall be

conducted a{ 7 °C dry-bulb and 6 °C wet-bulb outdoor-side conditions and 20 °C dry-bulb and 15 °C wet-bulb
indoor-side gonditions.

F.3 Airflow conditions

Airflow conditions shall be as specified in Clause 5.

F.4 Test ¢onditions

Test conditions shall be as specified in 6.1.3 and 7.1.3.

F.5 Selection of units

The modular{multi-split system shall be selected so that one or a combination of indoor units can be utilized to
give the partfload capacity required in 6.1.1.3 and 7.1.1.4.

F.6 Test methods and uncertainty of measurement

Test methods and uncertainty of measurement shall be as specified in Clause 9.

F.7 Test results

Test results shall be recorded and expressed as specified in Clause 10.

F.8 Published ratings

The publication of part-load ratings and energy efficiency ratios or coefficients of performance shall be as
specified in Clause 12.
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Annex G
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Individual indoor unit capacity tests

General

The
operd

All te

G.2

If me
oper3
calor
G.3

G.3.1
more

shall

G.3.2
unit t

G4

Temy

G.5

All ai

est methods described provide means to determine the capacity of an individual indoo
ting on its own with the other indoor units switched off, or with all indoor units operating:

5ts shall be made in accordance with the requirements of Annex B.

The calorimeter method
asurements are made by the calorimeter method, then the testing~of an individual unit, w

ting, will require at least a three-room calorimeter test facility. 4f-only one unit is operating
meter will suffice. Each calorimeter shall satisfy requirements.described in Annex D.

The air enthalpy method

If measurements are made by the air enthalpy method, then the testing shall be dong
indoor rooms and one or more air measuring-devices connected to the indoor units. The
be situated at least in an environmental test,room.

The test facility shall satisfy the requirements described in Annex E, except that the indi
D be tested shall have its own plentmrand airflow measuring device.

Temperature conditions

erature conditions shalt’be as specified in 6.1.2 and 7.1.2.

Airflow conditions

- quantities shall be as specified in Clause 5.

r unit, either

ith all others
, a two-room

with one or
outdoor unit

vidual indoor

G.6

Test conditions

Test conditions shall be as specified in 6.1.3 and from 7.1.4 to 7.1.11.

G.7

Test methods and uncertainty of measurement

Test methods and uncertainty of measurement shall be as specified in Clause 9.
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G.8 Test results

Test results shall be recorded and expressed as specified in Clause 10.

G.9 Published ratings

The publication of individual capacities of indoor units shall be as specified in Clause 12. The published
results shall specify if all indoor units are operating or only one indoor unit is operating during the test.
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Heat recovery test method

General

The
requi

H.2

H.2.1
shall
one 1
room

H.2.2

H.2.3
powsg
capa
be n4

est methods described provide means to determine the total capacity of a heat recove
red in Clause 8.

Three-room calorimeter method
If measurements are made by the calorimeter method, then the testing of a heat recq

oom and the indoor units in the heating mode in the other. The outdoor unit shall be installg

Each of the calorimeter rooms shall satisfy the requirements described in Annex D.

For the results to be valid, the sum of the cooling capacity of the indoor units (see D
r input to the compressor and any fans shall differ(by not more than 4 % from the sum o
ity of the indoor units (see D.5.1) and the heat from the outdoor unit. The heat from the outg
gative if the unit is absorbing heat (see D.5.2),©r positive if the unit is rejecting heat (see D.

y system as

very system

need a three-room calorimeter test facility. The indoor units in the cooling mode shall be assembled in

d in the third

5.1) and the
f the heating
oor unit may
b.2).

H.3 |[Three-room air enthalpy method

H.3.1 The indoor units in the cooling mode shall be assembled in one room and the indoof units in the
heating mode in another room. The-Qutdoor unit shall be installed in the third room.

H.3.2 The test facility shall satisfy the requirements described in Annex E.

H.4 [Two-room ainenthalpy method

H.4.1 All indoor units, operating either in cooling or heating mode, are assembled in one indopr room. The
outdqgor unitsshall be installed in the other room.

H.4.2 CAll units operating in the heating mode shall be connected to a common plenum, all unitg operating in
the Cuu“llg mode—shat-be—connected-toanothercommon picllum, both-im—accordance—withthe equirements

established in Annex E.

H.5

Test results

Test results shall be recorded and expressed as specified in Clause 10.

H.6

Published ratings

The publication of individual capacities of indoor units shall be as specified in Clause 12.
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Annex |
(informative)

Compressor calibration test method

.1 General description

.11 Inth

a)

b compressor calibration test method, total cooling or heating capacity is determined as folle

From m¢asurements of properties of the refrigerant entering and leaving the indoor-side of the equip

pssociated refrigerant flow rate as determined by subsequent calibration of the compressor
operating conditions. Direct capacity measurements should be used when the superheat
nt leaving the evaporator is less than 3,0 °C.

suring capacity directly with a calorimeter when the compressor is ‘eperating at the ide|

conditions encountered during the equipment test.

and the
identical
refrigera
b) By mea
1.1.2  Whe
the equipme
1.11.3  Cool

effects of the

.2 Measu

.21  The
temperature
intervals that
cooling or hef

1.2.2
lines.

On g

.23 On ¢
test becausé
temperatureq
midpoints of
sub-cooling.
charged with
again at test

h the compressor calibration method is employed, the requirements in 1.2 and 1.3 apply to
nt test and the compressor calibration test.

ng and heating capacities obtained by the compressor calibration method should include th
fan.

rement of refrigerant properties

equipment should be operated at the desired test conditions, and measurements o
and pressure of the refrigerant entering and leaving the compressor should be recorded at
span 5 min or less. These readings should be obtained during the data collection period (
ating capacity test.

quipment not sensitive tq reffigerant charge, pressure gauges may be tapped into the refrig

quipment sensitive, 10 refrigerant charge, refrigerant pressures should be determined afte
b the connection)of pressure gauges might result in a loss of charge. To accomplish
are measured during the test by means of thermocouples soldered to return bends
each indoor and outdoor coil circuit or at points not affected by vapour superheat or
Following“the test, gauges are connected to the lines and the equipment is evacuated
the type and quantity of refrigerant specified on the nameplate. The equipment is then opg
conditions and, if necessary, refrigerant charge is added or removed until the coil thermoc

A

[«

IVsS.

ment
inder
of the

ntical

both

brmal

f the
bqual
f the

erant

r this

this,
t the
iquid

and
rated
buple

o Brn BN LN 2 0™ ~f thh Aty | toamparatiirac o afria e

measuremen

IWWI 1°% adacinalvyaliiac h o £ +h X ant v oA e
S—arcvvida i TO;0 O U i onghar vardT sy o (Cmpratarcs o aiicrotgerarnt vapuoar— o

ering

and leaving the compressor are within +2,0 °C of their original values, and the temperature of the liquid
entering the expansion device is reproduced within £0,6 °C. The opeating pressures should then be observed.

1.2.4

appropriate locations.

1.2.5

complete capacity test.

1.2.6

Refrigerant temperatures should be measured by means of thermocouples soldered to the lines at

No thermocouples should be removed, replaced, or otherwise disturbed during any portion of a

Temperatures and pressures of the refrigerant vapour entering and leaving the compressor should be

measured in the refrigerant lines approximately 250 mm from the compressor shell. If the reversing valve is
included in the calibration, these data should be taken on the lines to the coils and approximately 250 mm

from the valv
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.3 Compressor calibration

1.3.1

1.3.2

The refrigerant flow rate should then be determined from the calibration of the compressor at the
predetermined compressor, entering and leaving refrigerant pressures and temperatures, by one of the
primary test methods described in the ISO 917.

Calibration tests should be performed with the compressor and reversing valve (where

same ambient temperature and air pattern as in the tested equipment.

1.3.3

The refrigerant flow, g,, is calculated using Equation (I.1):

for th

a) 9

Iy = drci | (hg1—hsq)
e

econdary refrigerant calorimeter method;

b) flooded system primary refrigerant calorimeter method;

c)
d)
1.3.4

1.3.5
calcu

1.4 [
1.4.1

3,0°
A wa
of the

1.4.2
is les]

1.4.3
a) 1

b) 1

ry system primary refrigerant calorimeter method,;
oncentric tube calorimeter method.
The gaseous refrigerant flow meter method gives refrigerant flow directly.

Total cooling capacity is calculated as prescribéd in 1.5.1 and 1.5.2. Total heating
lated as prescribed in |.6.

Direct heating capacity measurements

For compressor calibration tests;\when the evaporator superheat on the heating cycle|
C, the refrigerant flow rate should be’determined using the heat rejection from the calorimetg
ter-cooled condenser, insulated\against heat leakage, is required. The condenser may be U
calorimeter arrangements (inyi:3.3.

This method may bie'used only when the calculated heat leakage from the condenser tq
5 than 2 % of the refrigerating effect of the compressor.

The compressor calibration test should be run as specified in 1.3. Additional data required
efrigerant pressure and temperature entering the condenser;

efrigerant pressure and temperature leaving the condenser;

used) at the

capacity is

is less than
r condenser.
sed with any

the ambient

are:

c) water temperatures entering and leaving the condenser;

d) ambient temperature surrounding the condenser;

e) quantity of condenser cooling water;

f) average temperature of the condenser jacket surface exposed to ambient.

1.4.4

The refrigerant flow rate, ¢,, is calculated using Equation (1.2):

qr :[qwcpw (tw1 _tw2)+ 4 (tC —ta)J/(/lgz _hfz)
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1.4.5 The total heating capacity, ¢, is calculated as given in 1.6.

1.5 Calculations for cooling capacities

1.5.1 For tests in which the evaporator superheat is 3,0 °C or more, total cooling capacity based on
compressor calibration data is calculated from the refrigerant flow rate using Equation (1.3):

btei = qr (g —hq) — P (1.3)

1.5.2 For tests—in—which-the—evaporator-superheat-isless—than-3-0°C_total cooling—capacity—is—caleylated
o B SHS—H—WHAHER—+RE—-8VapoFrator—sSUHperieat+1s18ss+thRahR—o; —totat HAg—GapachyY—+S—6a+EY

using Equation (1.4):

Pici = ¢e + 4 (ta _tc)_Pi (1.4)

1.6 Calculations for heating capacities

The total heating capacity, ¢, based on compressor calibration data is calculated-from the refrigerant flow
rate using Equation (1.5):

Ptni = qd (hr1 — hrp) = P (1.5)

72 © 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=c1cbcb0e88eb015f95d011392e0dfc8c

J.1

J.1.1
chan
refrig

J.1.2
wher

J.1.3

sub-(q

than

J.2

J.2.1
liquid
does

J.2.2
down
and
recorf
adva

J.2.3
equig

The

ISO 15042:2011(E)

Annex J
(informative)

Refrigerant enthalpy test method

General

In this method, capacity is determined from the refrigerant enthalpy change and flowr

erant, and the flow rate is determined by a suitable flow meter in the liquid line.

b normal installation procedures involve the field connection of refrigerant lines:
This method should neither be used for tests in which the refrigerant liquid leaving the

3,0 °C.

Refrigerant flow method

not exceed the vapour pressure change that a2;0 °C temperature change would produce.

stream of the meter to determine if the\refrigerant liquid is adequately sub-cooled. Sub-coo

hmended that the meter be installed at the bottom of a vertical downward loop in the liqui
htage of the static head of the liguid thus provided.

ment and its percentage, of oil, ¢, calculated using Equation (J.1):
_ ns — nmy
= oL
m3 - m1

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

This method may be used for tests of equipment in which the refrigerant\charge is ng

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

Temperature and pressure measuring«ipstruments and a sight glass should be installed

he absence of any vapour bubbles:in the liquid leaving the meter are considered ad

At the end of the test{ a sample of the circulating refrigerant and oil mixture may be ta

hte. Enthalpy

jes are determined from measurements of entering and leaving pressures and temperatures of the

t critical and

flow meter is
r side is less

The refrigerant flow rate should be measured Wwith™ an integrating-type flow meter connected in the
line upstream of the refrigerant control device. This meter should be sized such that its p

ressure drop

immediately
ing of 2,0 °C
equate. It is
J line to take

ken from the

(J.1)

J.3

Refrigerant temperature and pressure measurements

The temperature of the refrigerant entering and leaving the indoor side of the equipment should be measured
with instruments having an accuracy of +0,1 °C. The pressure of the 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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J.4 Calculation of cooling capacity

The total cooling capacity, ¢, based on volatile refrigerant flow data is calculated using Equation (J.2):

bici = Xr dro (g —hr1) = P, (J-2)

J.5 Calculation of heating capacity

The total heating capacity, ¢, based on volatile refrigerant flow data is calculated using Equation (J.3):

¢thi = Xr 9ro (hey —hep)+ B (J.3)
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Outdoor air enthalpy test method

General

K.1.1
wet-

K.1.2

Additional provisions apply if the compressor is independently ventilated (see K:2.2). Line los

perm

K.2

K.2.1
the a
SO, C
have
circu
conn
operd
appa
has

press
equil
obse
is att

propgr conditions, with the outdoor test apparatus connected, and the indoor-side test result

inter\
torr b

K.2.2
calor
radia

K.2.3
the c
tests

In the air enthalpy method, capacities are determined from measurements of entering
nd dry-bulb temperatures and the associated airflow rate.

Outdoor air enthalpy tests are subject to the apparatus arrangement limitations speci

jtted by K.4.3 may be made if the equipment employs remote outdoor coils.

Test room requirements

When the air enthalpy method is employed for outdoor-side) tests, it should be ascerta
tachment of the airflow measuring device changes the performance of the equipment being
brrections should be made for this change (see Figure Kyt). To accomplish this, the equig
thermocouples soldered to return bends at approximately the midpoints of each indoor ang
t. Equipment not sensitive to refrigerant charge may, alternatively, be provided with preg
bcted to access valves or tapped into the suction and discharge lines. The equipment sh
ted at the desired conditions, with the indoor=side test apparatus connected but not the
ratus. Data should be recorded at 10 min intervals for a period of not less than 30 min aftg
pbeen attained. The outdoor-side test apparatus should then be connected to the equipn

brium is again attained, these do ot average within +0,3 °C or its pressure equivalent of
'ved during the preliminary test, the-outdoor airflow rate should be adjusted until the specifig
pined. The test should be continued for a period of 30 min after equilibrium has been at

al should agree within +2,0 % with the results obtained during the preliminary test period.
oth the cooling and the heating cycle, but needs to be done at any one condition for each.

For equipment-in’ which the compressor is ventilated independently of the outdoor ai
meter air enthalpy method arrangement should be employed to take into account com
ion (see Figure K.1).

Whén-the outdoor airflow is adjusted as described in K.2.1, the adjusted airflow rate is
Apacity calculation. In such cases, however, the outdoor fan power input observed during th

and leaving

ied in K.2.1.
5 adjustment

ned whether
tested and, if
ment should
outdoor coil
sure gauges
ould then be
outdoor-side
r equilibrium
nent and the

ure or temperatures indicated by fthe aforementioned gauges or thermocouples nofed. If, after

he averages
d agreement
fained at the
5 during this
This applies

stream, the
pressor heat

employed in
e preliminary
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