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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Multiple split-system air conditioners and air-to-air heat
pumps — Testing and rating for performance

1 Scope

This document specifies the performance testing, the standard conditions and the test methods for

1

dete

This

— Irasic multi-split systems, modular multi-split systems and modular heat tecovery
gystems. These multi-split systems include air-to-air systems with nofi-ducted an
iindoor units with integral fans and indoor units supplied without fans.

q

This
—

—

or

— N

q
1

Thes|
two
tranf

The

assemblies.

This

a)

gplit-systems with a single refrigeration™¢ircuit which utilize one or more va

TITITTTE the capacity and efficiency Tatings of aiT-cooted aiT Comditioners armd aiT-to=aiT

document is applicable to the following equipment:

document is limited to:
esidential, commercial and industrial split-system air conditiofiers and heat pumps;
actory-made, electrically driven and use mechanical compression;

ingle- and multiple-circuit split-systems which utilize'one or more compressors w
han two steps of control of the outdoor unit;

ompressors or alternative compresser_combinations for varying the capacity of th
hree or more steps.

e split-systems are designed td_operate with a combination of one or more outdoq
br more indoor units designed for individual operation, and such modular systems ar
ferring recovered heat frpm:one or more indoor units to other units in the same syste

Fequirements of testing-and rating contained in this document are based on the us¢

document is net.applicable to the rating and testing of the following:

vater-cooléd-or water source equipment;

c)

b) :Im“obile {single-duct) units having a condenser exhaust duct;

diyidual assemblies not constituting a complete refrigeration system;

heat pumps.

r multi-split
H/or ducted

th no more

iable-speed
b system by

r units and
e capable of
m.

of matched

d) equipment using the absorption refrigeration cycle.

e) ducted air conditioners and/or ducted heat pumps, rated at less than 8 kW and intended to operate
at external static pressures of less than 25 Pa, controlled by a single thermostat/controller (refer to

I

S0 5151);

f)  multiple split-system utilizing one or more refrigeration systems, one outdoor unit and one or more
indoor units, controlled by a single thermostat/controller (refer to ISO 5151 or ISO 13253).
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This document does not cover the determination of seasonal efficiencies or seasonal part-load
performances, which can be required in some countries because they provide a better indication of
efficiency under actual operating conditions.

NOTE Throughout this document, the terms “equipment” and “systems” mean “multi-split air conditioners”
and/or “multi-split heat pumps”.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes i i iti i ies. For
undated refg¢rences, the latest edition of the referenced document (including any amendments) dp

lies.
ISO 817, Reffigerants — Designation and safety classification
ISO 5151, Ngn-ducted air conditioners and heat pumps — Testing and rating for performance

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

3 Termsand definitions
For the purposes of this document, the following definitions apply.

ISO and IEC|maintain terminological databases for use in standatdization at the following addressgs:

— IEC Eledtropedia: available at http://www.electropediaorg/

— ISO Onl{ne browsing platform: available at http://wWw.iso.org/obp

3.1
standard air

dry air at 40 °C and at a standard barometric pressure of 101,325 kPa, having a mass density of
1204 kg/m

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

3.3
latent cooling capacity

room dehumidifying capacity
amount of Jatent heat'that the equipment can remove from the conditioned space in a defined
interval of fime

Note 1 to entfy+hatent 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 ratio

ratio of the total stated cooling capacity of all operating indoor units to the stated cooling capacity of
the outdoor unit at the rating conditions

2 © IS0 2017 - All rights reserved
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3.6

heating capacity

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

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

3.7

sensible cooling capacity

amount of sensible heat that the equipment can remove from the conditioned space in a defined
interval of time

Note [l to entry: Sensible cooling capacity is expressed in units of watts.

3.8
total cooling capacity
amount of sensible and latent heat that the equipment can remove from the“¢onditione¢l space in a
defirled interval of time

Note|l to entry: 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 et of rating
condjiitions

Note [1 to entry: Where the EER is stated without an indication of units, it is understood that it is [derived from
wattg/watts.

3.10
coefficient of performance
coP
ratio| of the heating capacity to the-effective power input to the device at any given get of rating
condjtions

Note [l to entry: Where the COP issstated without an indication of units, it is understood that it is [derived from
wattg/watts.

3.11
heat|recovery efficiency
HRE
ratio| of the total\Capacity of the system (heating and cooling capacity) to the effective power when
operfting in thetheat recovery mode

Note |1 to entry: Where HRE is stated without an indication of units, it is understood that it is derived from
wattg/watts.

3.12

air conditioner

encased assembly or assemblies designed primarily to provide free or ducted delivery of conditioned
air to an enclosed space room or zone (conditioned space)

Note 1 to entry: It can be either single-package or split-system and comprises a primary source of refrigeration
for cooling and dehumidification. It can also include means for heating other than a heat pump, as well as means
for circulating, cleaning, humidifying, ventilating or exhausting air. Such equipment can be provided in more
than one assembly, the separated assemblies (split-systems) of which are intended to be used together.
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heat pump

:2017(E)

encased assembly or assemblies designed primarily to provide free or ducted delivery of conditioned
air to an enclosed space, room or zone (conditioned space) and includes a prime source of refrigeration

for heating

Note 1 to entry: It can be constructed to remove heat from the conditioned space and discharge it to a heat sink
if cooling and dehumidification are desired from the same equipment. It can also include means for circulating,
cleaning, humidifying, ventilating or exhausting air. Such equipment can be provided in more than one assembly,
the separated assemblies (split-systems) of which are intended to be used together.

3.14

basic multi
split-system|
compressor

Note 1 to enf]
conditioner of
of indoor uni

3.15

multiple-ci
split-systen
compressor
outdoor unij

Note 1 to enf]
conditioner o

3.16

modular m
split-system
speed comp
three or md
more outdo

Note 1 to ent

3.17
modular he
split-systemy

speed compjressor or an dltérnate compressor combination for varying the capacity of the syste

three or mo
and one or 1

Note 1 to ent
operating in
mode. Heatr

Lsplit system
air conditioner or heat pump incorporating a single refrigerant circuit with one, or
5, multiple evaporators (indoor units) designed for individual operation, and one outdool

ry: The system has no more than two steps of control and is capable of operating’either as 3
r as a heat pump. Alternatively, a system having a variable speed compressor and‘@fixed combin
s specified by the manufacturer can also be considered a basic multi-split systém.

rcuit multi-split system

air conditioner or heat pump incorporating multiple reffigerant circuits, two or
s, multiple evaporators (indoor units) and an integrated heat exchanger in a s
It

ry: The system has no more than two steps of control-and is capable of operating either as 3
r as a heat pump.

nlti-split system

air conditioner or heat pump incorporating a single refrigerant circuit, at least one var
Fessor or an alternative compressor:¢embination for varying the capacity of the syste]
re steps, multiple indoor units,-€a¢ch of which can be individually controlled, and o
r units

y: The system is capable of gperating either as an air conditioner or as a heat pump

at recovery multissplit system
air conditioner g-heat pump incorporating a single refrigerant circuit, at least one vari

e steps, multiple evaporators (indoor units, each capable of being individually contro
hore condensers (outdoor units)

ry: This-system is capable of operating as a heat pump where recovered heat from the indoor
the.cooling mode can be transferred to one or more other indoor units operating in the he

more
" unit

AN air
ation

more
ingle

n air

iable
m by
e or

able-
m by
led),

units
ating

bcovery can bﬂ ')r‘]'\in"rnd b}r Y gacl/]iquid cnpqr‘dfnv‘ ora f]'\iv'd linein thn r'nFrigﬂr'dfinh circuit:

3.18

effective power input

Pg

average electrical power input to the equipment obtained from

the power input for operation of the compressor(s),
the power input to electric heating devices used only for defrosting,
the power input to all control and safety devices of the equipment, and

the power input for operation of all fans, whether provided with the equipment or not
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Note 1 to entry: Effective power input is expressed in units of watts.

3.19

total power input

Py

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

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

3.20
full-load operation
operation with the equipment and controls configured for the maximum continuous duty refrigeration

capafity specified by the manufacturer and allowed by the unit controls
Note |1 to entry: Unless otherwise regulated by the automatic controls of the equipment,all“indgor units and
compressors are functioning during full-load operations.
4 S$ymbols
Symbol Description Unit
4 coefficient, heat leakage 1/(s*K)
An nozzle area m2
da nozzle discharge coefficient —a
cga1  |specific heat of moist air entering indoor-sideb /(kgb-K)
cpaz  |specific heat of moist air leaving indoor-sideb /(kgb-K)
cpa3  |specific heat of moist air entering outdoor sideb /(kgb-K)
Cgas  |specific heat of moist air leaving outdoor sideb /(kgb-K)
cjw  |specific heat of water /(kgb-K)
e equivalent diameter m
I diameter of circular ducts, inlét m
On nozzle throat diameter m
Do diameter of circular ducts, outlet m
Dt outside diameter of refrigerant tube m
h}1 specific enthalpyof air entering indoor-side ]J/kgb
hi> specific enthalpy of air leaving indoor-side J/kgb
hi3 specificenthalpy of air entering outdoor side J/kgb
hls  |specificenthalpy of air leaving outdoor side J/kgb
hfq specific enthalpy of refrigerant liquid entering expansion device ]/ kg
hf? Specific enthalpy of refrigerant liquid leaving condenser ]/kg
h}1 specific enthalpy of refrigerant vapour entering compressor J/kg
hg2 specific enthalpy of refrigerant vapour leaving compressor 1/kg
hr1 specific enthalpy of refrigerant entering indoor-side 1/kg
hy specific enthalpy of refrigerant leaving indoor-side ]/ kg
hw1 |specific enthalpy of water or steam supplied to indoor-side test chamber ]/kg
hwz |specific enthalpy of condensed moisture leaving indoor-side test chamber ]/kg
a2 Dimensionless value.
b [t means the mass of dry air; the mass, kg of denominator in this unit is based on dry air (or DA). For units practically
used in the air conditioning field, “kg(DA)” is very often used as the denominator.
Example: J/kg(DA), m3/kg(DA), kg/kg(DA).
NOTE All parameters are in relation to the unit being tested unless specified otherwise.
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Symbol Description Unit
hw3 |specific enthalpy of condensed moisture leaving outdoor-side test chamber ]/kg
hwa  |specific enthalpy of the water supplied to the outdoor-side test chamber ]/kg
hws  |specific enthalpy of the condensed water (in the case of H1 test condition) and the ]/kg

frost, respectively (in the case of H2 or H3 test conditions) in the test unit
K1 latent heat of vaporization of water (2 460 x 103 J/kg at 15 °C) ]/kg
L length of refrigerant line m
Lq length of duct m
L length to external static pressure measuring point m
Pa bdrometric pressure kPa
Pc tept chamber equalization pressure Ra
De external static pressure (ESP) Pa
pisc |inkernal static pressure drop of the indoor coil cabinet assembly measured from Pa
cdoling capacity test
Pm external static pressure (pe during the blowing test) Pa
Pn absolute pressure at nozzle throat Pa
Dv velocity pressure at nozzle throat or static pressure difference across nozzle Pa
Pran  |estimated fan power to circulate indoor air \\
P; pawer input (indoor-side data) w
Px pawer input to compressor w
Py toftal power input to equipment w
qm air mass flow rate kg/s
qr reffrigerant flow rate kg/s
dro refrigerant and oil mixture flow rate kg/s
qs stpndard flow rate m3/s
qv aif volume flow rate m3/s
Qvi aif volume flow rate, indoor-side m3/s
Qvo  |aif volume flow rate, outdoor-side m3/s
qQw cdndenser water flow rate kg/s
qwc |rate at which water vapounis condensed by the equipment kg/s
qwo |whter mass flow supplied-to the outside test chamber for maintaining the test conditions kg/s
Re R¢ynolds number —a
ta tenperature, ambient of compressor calorimeter °C
ta1 temperature.of air entering indoor-side, dry bulb °C
ta2 temperature of air leaving indoor-side, dry bulb °C
ta3 tepdperature of air entering outdoor side, dry bulb °C
tas temperature of air leaving outdoor-side, dry bulb °C
te temperature of surface of condenser of the compressor calorimeter °C
te temperature of surface of evaporator of the compressor calorimeter °C
twi temperature of water entering condenser of the compressor calorimeter °C
tw2 temperature of water leaving condenser of the compressor calorimeter °C
Va velocity of air at nozzle m/s
a  Dimensionless value.
b [t means the mass of dry air; the mass, kg of denominator in this unit is based on dry air (or DA). For units practically
used in the air conditioning field, “kg(DA)” is very often used as the denominator.
Example: J/kg(DA), m3/kg(DA), kg/kg(DA).
NOTE All parameters are in relation to the unit being tested unless specified otherwise.
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Symbol Description Unit
Vn specific volume of dry air portion of mixture at nozzleb m3/kgb
v'h specific volume of dry air portion of mixture at nozzle m3/kg
1741 mass of cylinder and bleeder assembly, empty g
W3 mass of cylinder and bleeder assembly, with sample g
Ws mass of cylinder and bleeder assembly, with oil from sample g
Wi1  |specific humidity of air entering indoor-sideb kg/kgb
Wiz |specific humidity of air leaving indoor-sideb kg/kgb

/e specific humidity at nozzle inletb kg/kgb
Wy water vapour (rate) condensed kg/s
Ao concentration of oil to refrigerant-oil mixture —a
Ar mass ratio, refrigerant to refrigerant-oil mixture —a

Y expansion factor —a

q pressure ratio —a
aa interconnecting tubing heat transfer coefficient W/(m2-K)

! thermal conductivity W/(m-K)

1 kinematic viscosity of air m2/s

Nfqn,i |estimated indoor fan static efficiency —a
NMmot,i |estimated indoor motor efficiency —a

other power input to the indoor-side test chamber (e.g.illumination, electrical and ther-
mal power input to the compensating device, heatbalance of the humidification device)

NG
-

N

Poc  |sum of all total power input to the outdoor-side test chamber, not including power
to the equipment under test

c heat removed by cooling coil in the outdoor-side test chamber

ci heat removed by cooling coil in the(indoor-side test chamber

d latent cooling capacity (dehumidifying)

e heat input to evaporator of compressor calorimeter

heating capacity, indoor=side test chamber

ho | heating capacity, oufdoor-side test chamber

li heat leakage intd.indoor-side test chamber through walls, floor and ceiling

lo heat leakage-outof outdoor-side test chamber through walls, floor and ceiling

‘S—'S-Q-'e“:e_-ﬁ.-&‘e-ﬁ.

p heatleakage into indoor-side test chamber through partition separating indoor-side
from qutdoor side

L lingheat loss in interconnecting tubing

¢
dici |, [sensible cooling capacity, indoor-side
¢

o refrigerating capacity of a refrigerant compressor

¢tci|total cooling capacity, indoor-side

¢tco  |total cooling capacity, outdoor-side

¢wni |total heating capacity, indoor-side

2|22l =l=glg|g|g|glglglg| =] o=

¢tho |total heating capacity, outdoor-side

a  Dimensionless value.

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

Example: J/kg(DA), m3/kg(DA), kg/kg(DA).

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

5.1 General

This document specifies airflow settings for ducted and non-ducted units and units supplied
without a fan.

Ducted indoor units rated less than 8 kW and intended to operate at an external static pressure of less

than 25 Pas
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[Lplied without a fan.

If thie rated ESP specified by the manufacturer is greater than or equal to the minimum

e rated ESP specified by the manufacturer is less than the minimum value given in

hall be tested as non-ducted units.

rate shall be specified by the manufacturer. This flow rate shall be for fuillMoad co
essed in cubic metres per second (m3/s) of standard air conditions, as defined in 3.1]
to a non-operating compressor.

timated fan power required to circulate indoor air, in watts.

rate setting shall be made when only the fan is operdting, at an ambient tempers:
°C and 30 °C and a relative humidity between 30 % and 70 %. The airflow settings d

pling
and

hture
f the

e in accordance with Annex A for units supplied with a fan, and in accordance with Annex O

flow rate given by the manufacturer shall-b@,;Set and the resulting external static preg
asured. The measured ESP shall be larger than the ESP for rating, defined in Table 1. If thg

sure,
b unit

table speed, it shall be adjusted to the lowest speed that provides at least the ESP for rating.

pr rating

e 1, the specified rated ESP’is used as the ESP for rating.

e rated ESP specified by the manufacturer is less than the minimum value given in Tal
nan or equal to-the' 80 % of the maximum ESP, the specified rated ESP is used as the ES

ralue

ble 1,
P for

maximum ESP-ray either be specified by the manufacturer or identified from fan cfirves

the manufaeturer.

Tafle 1

B0 % of the maximum ESP, the value of Table 1 or 80 % of the maximum ESP, whicheYer is

smaller, is usedasthe ESPforrating:

5.3.4

ESP, whichever is smaller, is used as the ESP for rating.

5.3.5 The

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

If the rated ESP is not specified by the manufacturer, the value of Table 1 or 80 % of the maximum

If the determined ESP for rating is less than 25 Pa, the unit can be considered a non-ducted indoor unit.
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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 manufacturer
The rated
ESP specified by the
. YES
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

Table 1 — Pressure requirement for comfort air conditioners

Standard capacity ratings Minimum external static
pressure?

kw Pa
0<Q<8 25
8<Q<12 37
12<Q<20 50
20<Q<30 62

a  For equipment tested without an air filter installed, the minimum ESP,

De, shall be increased by 10 Pa.
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Table 1 (continued)

Standard capacity ratings Minimum external static
pressurea

kW Pa
30<Q<45 75
45<Q<82 100
82<0Q<117 125
117 < Q < 147 150
0>147 175

a  For equipment tested without an air filter installed, the minimum ESP,

Pe, shall be increased by 10 Pa.

5.4 Airflow setting for non-ducted indoor units measured by air enthalpy method

5.4.1 Testps shall be conducted with 0 Pa static pressure maintained at the-air discharge of the
equipment. All air quantities shall be expressed as m3/s of standard air.

When the fgn speed is adjustable, the difference of the mass airflow rate ffom the standard air due to
low barometric pressure should be adjusted by the fan speed.

5.4.2 Airflow measurements shall be made in accordance with the.provisions specified in Annex|C, as
appropriate| as well as the provisions established in other appropriate annexes of this document.

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

5.5 Outdpor airflow

If the outdopr airflow is adjustable, all tests shall-be conducted at the outdoor-side air quantity gr fan
control settjng that is specified by the manufacturer. Where the fan is non-adjustable, all tests |shall
be conducted at the outdoor-side air volume-flow rate inherent in the equipment when operated|with
the followinlg in place: all of the resistante élements associated with inlets, louvers, and any ductwork
and attachments considered by the manufacturer as normal installation practice. Once establifhed,
the outdoortside air circuit of the égmnipment shall remain unchanged throughout all tests prescribed
herein, except to adjust for any change caused by the attachment of the airflow measuring device when
using the outdoor air enthalpy.test method (see [.2.1).

5.6 Unit supplied without indoor fan

=)

If no fan is pupplied.with the unit (i.e. coil-only units), supplemental requirements given in Annex
also apply.

6 Cooling tests
6.1 Cooling capacity test
6.1.1 General conditions

6.1.1.1 All equipment within the scope of this document shall have the cooling capacities and
energy efficiency ratios determined in accordance with the provisions of this document and rated
using the cooling conditions specified in Table 2. All tests shall be carried out in accordance with the
test requirements of Annex B and the test methods of Annex D and Annex E as specified in Clause 9. All
tests shall be conducted with the equipment functioning at full-load operation, as defined in 3.20. The
electrical input values used for rating purposes shall be measured during the cooling capacity test.
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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 (¥5 %).

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.

6.1.1.4 Tests may be conducted to determine the cooling capacities of individual indoor

units, either

operating with all other indoor units functioning or without any other indoor units functioning. If tests

of th
accordance with the requirements of Annex G.

6.1.1.5 The manufacturer shall specify, for variable-capacity compressors,(thé spe
that fis needed to give full-load capacity and the equipment shall be maintained”at that s
mantifacturer does not define the setting, the thermostat or controller shallhbe set to i
allowable temperature setting.

6.1.1.6 If the equipment cannot be maintained at steady-state conditions by its normal c
the mhanufacturer shall modify or override such controls so that steady-state conditions are §

6.1. Temperature conditions

6.1.2.1 The temperature conditions stated in Table.2(columns T1, T2 and T3) shall bg
standlard rating conditions for the determination of cooling capacity.

6.1.1.2 Equipment manufactured for use in-a moderate climate similar to that specified
column T1 only, shall have a rating determined by tests conducted at these specified T1 co
shallfbe designated type T1 equipment.

6.1.2
T2 o
desig

.3 Equipment manufactured for use in a cool climate similar to that specified in Tab
hly, shall have a rating determined by tests conducted at these specified T2 conditions
nated type T2 equipment:

6.1.2
T3 0
desig

.4 Equipment maniifactured for use in a hot climate similar to that specified in Tab
nly, shall have a fating determined by tests conducted at these specified T3 conditions
nated type T3'equipment.

6.1.2.5 Equipment manufactured for use in more than one of the types of climate define
(columns <E3, T2 and T3) shall have its rating determined by tests for each of the speci

rtermined in

cific setting
btting. If the
'S minimum

ntrols, then
ichieved.

considered

| in Table 2,
hditions and

le 2, column
and shall be

e 2, column
and shall be

d in Table 2
fied Table 1

condlitions for which they have been designated and tested.
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Table 2 — Cooling capacity rating conditions

Standard rating conditions

condensate.

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

T3 = Standard cooling capacity rating conditions for hot climates.

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

Parameter
T1 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-bultp 24°C 19°C 249
Test frequenicyb Rated frequency,
Test voltage See Table 3
NOTE:

a  The wet-bulb temperature condition shall only be required when testing air-copled condensers that evaporate the

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

and maximum heating performance tests)

Rated (nameplate) voltages? Test voltageb
Vv Vv

90 to 109 100

110 to 127 115

180 to 207 200

208 to 253 230

254 to 341 265

342 to 420 400

421 to506 460

507\t0°633 575
a  For equipment with{ual-rated voltages such as 115/230 and 220/440, the test voltages would be 115 V.and 230 V |n the
first example,[and 230-Vaand 460 V in the second example. For equipment with an extended voltage range, such as 110 V to
120 Vor 220 Y to 240°V, the test voltage would be 115 V or 230 V, respectively. Where the extended voltage range spang two
or more of theratedwoltage ranges, the mean of the rated voltages shall be used to determine the test voltage from the fable.
EXAMPLE Forequipmentwitiramextended vottage Tange of 2660V to 220V, the test voltage would - be 236V, 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.

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.

12
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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 shall
continue for at least 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 conducted with the equipment functioning at full capacity, as defined in 8.2. The test voltages in
Tabl¢ 3 shall be maintained at the specified percentages under running conditions. In addition, the test
voltage shall be adjusted so that it is not less than 86 % of the rated voltage)at the moment ¢f restarting
the ¢quipment after the shut-down required in 6.2.4.2. The determidation of cooling dapacity and
electirical power input is not required for this performance test.

6.2.2 Temperature conditions

Testg shall be carried out according to the conditions in“¢column T1, T2, or T3 of Table|4 based on
interlded use, as determined in 6.1.2. For equipment rated for use under more than one set pf operating
condjfitions, the highest relevant set of the intended. ‘operating conditions shall be applied for test
purpjoses.

6.2.3 Airflow conditions

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

6.2.4.1 Preconditions

The fontrols of the eqiiipment shall be set for maximum cooling and, if provided, all veptilating air
dampers and exhaustair dampers shall be closed.

6.2.4.2 Duration of test

The equipment shall be operated continuously for 1 h after the specified air temperaturgs have been
estaﬂﬂished (see Tables 4 and 14). All power to the equipment shall then be cut off for 3 min and then
restdréed. The equipment may be restarted either automatically or through the use of a remofe controller
or similar device. The test shall continue for 60 min after the equipment restarts.

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
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c) after the interruption of power, the equipment shall resume operation within 30 min and run
continuously for 1 h, except as specified in 6.2.5.2 and 6.2.5.3. See Figure 2.

e
/—‘—\
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. i ¢ P Vo |
1~ - gEm—— — e |
1 H H 1 I
1 h h 11 |
[} 1 1 [ | |
[} [ |
! | i 118 |
[} v H 1
i : : i |
! ! ! B |
2 ! ' : |
3 2t 6 7 8
Key
1  power sypply to equipment unit is on
2 power sypply to equipment is off
3  official t¢st period begins
4  power supply to equipment is turned off
5 power sypply to equipment is turned back on
6 maximuin time before equipment resumes continuous operation
7  end of teft, if equipment restarted upon re-energization of power
8 end of test, if equipment utilized full 30 min for protective device to reset
a 30 min, yteady-state operation
b 60 min, dontinuous operation running at reduced or increased Supply voltage
¢ 3 min, pgwer off
d 5 min, infwhich a protective device may trip
e 30min

f,g 60 min of continuous operation after equipmentrestarts

Figure 2 — Maximum performance test operation

6.2.5.2 THe protective devicesmay trip only during the first 5 min of operation after the shut-down
period of 3 min. During the remainder of that 1 h test period, no motor overload protective device|shall
trip. The eqipment shall be permitted to start and stop under the control of an automatic limit devjce, if
provided.
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6.2.5.3 For those models designed so that resumption of operation does not occur after an initial trip
within the first 5 min, the equipment may remain out of operation for not longer than 30 min. It shall

then

operate continuously for 1 h.

Table 4 — Maximum cooling test conditions

Standard rating conditions
Parameter
T1 T2 T3

Temperature of air entering indoor-side:
— dry-bulb 32°C 27°C 32°C
— wet-bulb 23°C 19 °C 23°C
Temperature of air entering outdoor-side:
— dry-bulb 43 °C 35.9C 52°C
— Wet-bulba 26 °C 24)°C 31°C
Testfrequency? Rated frequency
Testvoltage a) 90 % and £10-% of rated voltagg¢ with a

single nameplate voltage rating.

b) 90 % ofthe lower rated voltage pnd 110 %

of the'higher rated voltage for unitg with a dual

oréexténded nameplate voltage ratipg.
a  The wet-bulb temperature condition shall only be required whenitesting air-cooled condensers that pvaporate the
cond¢nsate.
b Fquipment 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. The test shall be conducted
with[the equipment functioning-atfull-load operation, as defined in 3.20, except as requiredfin 6.3.3. The
detefmination of cooling capacity and electrical power input is not required for this performance test.
6.3.2 Temperature conditions
Testg shall be conducted at the temperature conditions specified in Table 5. If lower minimujm operating
temperature conditions are specified in the manufacturer’s specification sheets, they shall be used in
lieu ¢f those given in Table 5.
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. The test apparatus shall remain in the configuration established in 5.2 and in
Annex A.

6.3.4 Test condition

6.3.4.1 Preconditions

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

6.3.5 Performance requirements

6.3.5.1 The equipment shall operate under the conditions specified without any indication of damage.

6.3.5.2 At
more than 5
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nitial airflow rate. If the equipment and test apparatus do not allow visual obseryvation
r if the indoor air volume rate is not measured, then the requirements of 6.3.53shall be

ring the 4 h test period, the midpoint temperature of every indoor ‘¢oil circuit o
suction pressure shall be measured at equal intervals that spap~1 min or less.
1t(s) made 10 min after beginning the 4 h test shall be defined as ¢the-initial value(s).
sure is measured, it shall be used to calculate the saturated suction‘temperature.

mpressor(s) does(do) not cycle off on automatic controls duting the test and

esponding initial value for each circuit for more than-20 consecutive min, or

n pressure is measured, the saturated suction téfmperature shall not remain more tha
he initial value for more than 20 consecutive min.

mpressor(s) cycle(s) on and off on the autematic controls during the test and

cuit temperatures are measured, theindividual circuit temperatures measured 10 min
nning of any on cycle during the test shall not be more than 2 K below the correspor
rcuit temperature(s), or

n pressure is measured,the saturated suction temperature measured 10 min afte
hg of any “on” cycle during’the test shall not be more than 2 K below the initial satuj
temperature.
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door

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

determinati

on of capacity and electrical power is not required for this performance test.

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.

16
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6.4.4 Test conditions

6.4.4.1 Preconditions

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

6.4.4.2 Duration of test

After the operating conditions have stabilized, the equipment shall be operated for a period of 4 h.
The equipment shall be permitted to stop and start under the control of an automatic limit device, if

provided. At the end of the 4 h test, the equipment shall be stopped and the air inlet covering removed
untilithe accumulation of frost or ice has melted. The equipment shall then be turned onAyith the fan(s)

operpting at the highest speed for 5 min.

6.4.3 Performance requirements

Durihg the test, no ice shall drip from the coil and no water shall drip or blow-off the equigment on the

indogr-side.

Table 5 — Minimum cooling — Freeze-up air blockage and freeze-up drip test conditions

Standard test conditions
Parameter

T1and T3 T2
Temperature of air entering indoor-side:
— dry-bulb 21°C 21°C
— wet-bulb 15°C 15/°C
Temperature of air entering outdoor-side:
— dry-bulb 21°C 10/°C
— wet-bulba — =+
Test[frequencyb Rated frequency
Testvoltage See Table 3
a  The wet-bulb temperature condition shall only be required when testing air-cooled condensers that gvaporate the
condgnsate.
b Fquipment with dual-ratedfrequencies shall be tested at each frequency.

6.5 | Condensate control test and enclosure sweat test

6.5.1 General conditions

The ¢onditions which shall be used during the condensate control and enclosure sweat tgst are given
in Tgble’6. All indoor units shall be functioning during this test. This test is not required for ducted

units. The test shall be conducted with the equipment functioning at full-load operation, as defined in
3.20, except as required in 6.5.3. The determination of cooling capacity and electrical power input is not

required for this performance test.

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.

© IS0 2017 - All rights reserved
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6.5.4 Test conditions

6.5.4.1 Preconditions

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

6.5.4.2 Duration of test

The equipment 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 watershall drig, run
or blow from the equipment nor shall the equipment shut down.

6.5.5.2 Equipment that rejects condensate to the condenser air shall diSpoSe of all condepsate
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 conditions
Temperatur¢ of air entering indoor-side:
— dry-bulb 27 °C
— wet-bull 24 °C
Temperatur¢ of air entering outdoor-side:
— dry-bulb 27 °C
— wet-bulha 24 °C
Test frequenfcyP Rated frequency
Test voltage See Table 3

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

b Equipmenmt with dual-ratedfréquencies shall be tested at each frequency.

¢ Equipment with dual-rated-voltages shall be tested at the higher voltage.

7 Heating tests

7.1 Heatingtapacity tests
7.1.1 General conditions

7.1.1.1 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.

7.1.1.2 All heating capacity tests (Clause 7) shall be conducted at the standard rating conditions
specified in Table 7 with the heat pump operating at full capacity, as defined in 3.2, with all indoor units
and compressors functioning. Modular multi-split systems and modular heat recovery systems shall, for
the purposes of this test, have a capacity ratio of indoor units to outdoor units equal to 1 (£5 %).
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7.1.1.3 The 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 from operating during the heating capacity tests.

7.1.1.4 Tests 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

requ

irements of Annex F.

7.1.1.5 Tests may be conducted to determine the heating capacities of individual indoor units, either
operating with all other indoor units functioning or without any other indoor units functioning. If tests

are ¢
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.6 The manufacturer shall specify, for inverter-controlled compressors, the spegcific fre
eded to give full-load operation. The heat pump shall be maintained at this frequency fqg
City tests. If the manufacturer of a heat pump having a variable-speed compressor fail

the heat pump shall be operated with its thermostat or controller set to its maximu
erature setting.

.7 The test setup shall include instrumentation to allow measurement of the tempere
s the indoor coil. If using the indoor air enthalpy methodthe same dry-bulb tempera
ed to measure capacity may be used. If using the calorimeter test method, the temperz
be determined using the sensors specified in Annex D.

Temperature conditions

.1 Three different outdoor-side temperature conditions, designated as H1-mo
lition, H2-cold condition, and H3-very cold condition, are specified in Table 7.

for all heating capacity tests.

.3 All heat pumps shall be rated based on testing at the H1-moderate cold condition
Etions. Heating capacity tests shall also be conducted at the H2-cold condition and/or
ition temperature eonditions if the manufacturer rates the equipment for operation at
bse temperature conditions.

.4 If the heat pump is rated for operation at two frequencies or, in some cases, if th
dual-rated voltage, then more than one heating capacity test shall be conducted at ead
bor-side temperature condition. Table 7 (and Table 3) shall be used to determine
ng-€apacity tests are required.

nex G.

bquency that
r all heating
s to provide

mation on the full-load operating frequency and how to achieve it during heating capacity tests,

m allowable

ture change
[ure sensors
ture change

derate cold

.2 Table 7 temperature conditions for the air entering the indoor-side of the equipnment shall be

femperature
H3-ver cold
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b equipment
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Table 7 — Heating capacity rating conditions

Standard rating conditions
Parameter H1a-moderate H2a-cold H3a-very cold
cold condition condition condition
Temperature of air entering indoor-side:
— dry-bulb 20°C
— wet-bulb (maximum) 15°C
Temperature of air entering outdoor-side:
— dry-bull 7€ 2-°€ 7€
— wet-bully 6°C 1°C -8.°€
Test frequenfcy? Rated frequency
Test voltage See Table 3
a  If a defrgsting cycle occurs during the H1, H2 or H3 heating capacity tests, testing under thesesconditions shall be
accomplished|using either the calorimeter or the indoor air enthalpy method (see Annexes D and E).
b Equipment with dual-rated frequencies shall be tested at each frequency.

7.1.3 Airflow conditions

7.1.3.1 Fo
cases, regar

Ir ducted indoor units, measurement of the indoor-sideair volume rate is required
lless of whether the calorimeter test method or the indoor air enthalpy test method is

to provide the primary measurement of heating capacity.

7.1.3.2 Ai

for ducted units and Annex C for other units, as appropriate, as well as the provisions established i

other annex

bs of this document.

NOTE1 A

NOTE2 A
capacity calc
second of the]

!

ditional guidance concerning airflow measurement can be found in ISO 3966 and ISO 5167-1.

airflow rates are expressed in units of cubic metres per second of standard air. For the he
hlations described in Annex E;the indoor-side airflow rate is expressed in units of cubic metrg
air-water vapour mixture.

n all
used

flow measurements shall be made in accordance with the provisions specified in Annex A

n the

ating
s per

7.1.3.3 When tests are madg- at’ settings other than those prescribed in 7.1.3.4 and 7.1.3.5, these
alternative gettings shall be noted together with the heating capacity ratings.
7.1.3.4 Edquipment seftings, both on the indoor and outdoor air sides, shall be the same as those

established
side airflow|
allowed if ug

Huring the gooling capacity tests. The heating capacity tests shall be conducted at the out
rate that is inherent in the outdoor-side air circuit, with the exception of any adjust
ingtthe outdoor air enthalpy test method (see Annex K).

oor-
ents

7.1.3.5 For ducted indoor units, heating capacity tests shall be conducted with the same setting 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.

7.1.3.6 The heat pump setup used for the H1 test shall be used during the H2 and/or H3 tests, if
conducted. There is no minimum required ESP, pe, when testing at the H2 and H3 test conditions.

7.1.4 Defrost operation

7.1.4.1 Overriding of automatic defrost controls shall be prohibited. The controls may only be
overridden when manually initiating a defrost cycle during preconditioning.
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7.1.4.2 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.

7.1.4.3 If the heat pump turns the indoor fan off during the defrost cycle, airflow through the indoor
coil shall cease.

7.1.5 Test procedure — General

7.1.5.1 The test procedure consists of three periods: a preconditioning period, an equilibrium period
and 4 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 operatjion, the data
colleftion 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 Annex P pictorially represents most of the different test sequences which are pgssible when
condfucting a heating capacity test.

7.1.4 Preconditioning period

7.1.4.1 The test room reconditioning apparatus and the heab pump under test shall be operated until
the test tolerances specified in 9.3 are attained for at least 10:min.

7.1.4.2 A defrost cycle may end a preconditioning perioed. If a defrost cycle does end a pre¢onditioning
periqd, the heat pump shall operate in the heating\node for at least 10 min after defrost|termination
prioy to beginning the equilibrium period.

7.1..3 Itisrecommended that the preconditioning period end with an automatic or manually induced
defrgst cycle when testing at the H2 and H3 temperature conditions.

7.1.7 Equilibrium period
7.1.7.1 The equilibrium period immediately follows the preconditioning period.
7.1.71.2 A complete equilibrium period is 1 h in duration.

7.1.1.3 Except._das specified in 7.1.11.3, the heat pump shall operate while meeting the 9.3 test
tolerpnces.

7.1.8 _‘Data collection period

7.1.8.1 The data collection period immediately follows the equilibrium period.

7.1.8.2 Data shall be collected 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 indoor air
enthalpy method, heating capacity shall be calculated as specified in Annex E. For cases where one of
the confirmative test methods of 9.1.3.1 is used, heating capacity shall be calculated as specified in the
appropriate annex.

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

7.1.8.5 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.

7.1.8.6 For heat pumps that automatically cycle off the indoor fan during a defrost, the contribution of
the net heaty i 1T ' igreyd the
value of zer heter
test method

when the indoor fan is off, if using the indoor air enthalpy method. If using the calorin
the integration of capacity shall continue while the indoor fan is off.

h the
min
ti(1).
1l be
1):

7.1.8.7 Fof both the indoor air enthalpy and calorimeter test methods, the differencé betwee
dry-bulb terhperature of the air leaving and entering the indoor coil shall be measured: For each J
interval durjng the data collection period, an average temperature difference shall be calculated, A
The averagel temperature difference for the first 5 min of the data collection period, At;(t = 0), sha
saved for the purpose of calculating the change, At, expressed as a percentage, as given in Formula (

Ati(r =0) Ati(r)

At'(r _ 0)

1
7.1.9 Test procedure when a defrost cycle (whether automatically or manually initiated) epds
the preconglitioning period (7.1.6)

%At = x100 %

M

7.1.9.1 If the quantity %At exceeds 2,5 % during-the first 35 min of the data collection period, the

heating cap
initiates a d
period, the |

7.1.9.2 If
satisfied dui
heat capacit
35 min of d4

7.1.10 Tes{

7.1.10.1 If

hcity test shall be designated as a transient test (see 7.1.11). Likewise, if the heat
pfrost cycle during the equilibrium period or during the first 35 min of the data colle
eating capacity test shall be designated as a transient test.

the conditions specified if1y7.1.9.1 do not occur and the test tolerances given in 9.
ing both the equilibrium period and the first 35 min of the data collection period, the
y test shall be desighated a steady-state test. Steady-state tests shall be terminated
ta collection.

[ procedurewhien a defrost cycle does not end the preconditioning period (7.1.6)

the heat*pump initiates a defrost cycle during the equilibrium period or during the

ump
ction

B are
n the
after

first

35 min of thee data’collection period, the heating capacity test shall be restarted as specified in 7.1.1).3.

7.1.10.2 If the quantity %At exceeds 2,5 % any time during the first 35 min of the data collection period,
the heating capacity test shall be restarted as specified in 7.1.10.3. Prior to the restart, a defrost cycle
shall occur. This defrost cycle may be manually initiated or delayed until the heat pump initiates an
automatic defrost.

7.1.10.3 If either 7.1.10.1 or 7.1.10.2 apply, then the restart shall begin 10 min after the defrost cycle
terminates with a new, 1-h-long equilibrium period. This second attempt shall follow the requirements
of 7.1.7 and 7.1.8, and the test procedure of 7.1.9.

7.1.10.4 If the conditions specified in 7.1.10.1 or 7.1.10.2 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 be designated as a steady-state test. Steady-state tests shall be terminated
after 35 min of data collection.
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7.1.11 Test procedure for transient tests

7.1.11.1 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 7.1.11.6 shall apply.

7.1.11.2 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.

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

shall
the t

be achleved during both the equilibrium period and the data collection period. As not¢
bst tolerances are specified for two subintervals. Interval H consists of data colledted

heating interval, with the exception of the first 10 min after defrost termination. Intexval I

data

7.1.1
colle
with
be c(
from

7.1.1
3hH
occu

collected during each defrost cycle plus the first 10 min of the subsequent heating inter

1.4 The test tolerance parameters in Table 8 shall be sampled throughout-the equilibri
ction periods. All data collected during each interval, H or D, shall be used to evaluatg
the Table 8 test tolerances. Data from two or more H intervals or two or more D intery

each interval separately.

1.5 If using the indoor air enthalpy method, the data €ollection period shall be ex

s first. If, at an elapsed time of 3 h, the heat pumpyis conducting a defrost cycle, the ¢

completed before terminating the collection of data. A\Complete cycle consists of a heating }

defrd

7.1.1
elapy
If, at
befor
perig

NOTH
for c3

7.1.1

st period, from defrost termination to defrosttermination.

1.6 If using the calorimeter method, thie data collection period shall be extended uf
ed or until the heat pump completes.six complete cycles during the period, whichever
an elapsed time of 6 h, the heat pump is conducting a defrost cycle, the cycle shall b
e terminating the collection of data. A complete cycle consists of a heating period a
d, from defrost termination te defrost termination.

Consecutive cycles are-repetitive with similar frost and defrost intervals before select
lculating the integrated-capacity and power.

1.7 Because of the confirming test method requirement of 9.1.3.1, the outdoor air ¢

appafratus may have,to be disconnected from the heat pump, as specified in 7.1.11.2, duri

capa
the e
as st
toler]
from

City test. If removal during a test is required, the changeover interval shall not be count
lapsed time' of the equilibrium or data collection periods. The changeover interval sha
hrting the instant the heating capacity test is designated a transient test and ending w
hnees from Table 8 are first re-established after the outdoor air enthalpy apparatus is d

d in Table 8,
during each
D consists of
val.

um and data
compliance
als shall not

mbined and then used in evaluating Table 8 compliance. Compliahce is based on evdluating data

fended until

ave elapsed or until the heat pump completes three.eomplete cycles during the period, whichever

ycle shall be
beriod and a

til 6 h have
occurs first.
e completed
nd a defrost

ng data used

nthalpy test
hg a heating
ed as part of
1 be defined
hen the test
isconnected

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

procedure

Variation of arithmetical
mean values from specified

Variation of individual
readings from specified test

b Appliesd
operating in t

he heating mode.

Reading test conditions conditions
Interval H2 | Interval Db | IntervalHa | Interval Db

Temperature of air entering indoor-side:
— dry-bulb +0,6 K +1,5K +1,0K +2,5K
— wet-bulb — — — —
Temperatur¢ of air entering outdoor-side:
— dry-bulb +0,6 K +1,5K +1,0K +5,0 K
— wet-bulb +0,3 K +1,0K +0,6 K —
Voltage — — 2% 2%
a  Applies when the heat pump is in the heating mode, except for the first 10 min after termination\of-a defrost cycle

ring a defrost cycle and during the first 10 min after the termination of a defrost-cycle when the heat pump is

7.1.12 Hea

7.1.12.1 Th
7.1.8 shall b

7.1.12.2 Avj
with 10.1.4

ting capacity test results

e measured along with the corresponding elapsed time; in hours, of the test period.

erage heating capacity and average electrical power input shall be calculated in accord
ind 10.1.5 using data from the total number.@f complete cycles that are achieved beforg

collection is
collection p¢g

The test shalll be conducted with the equipment-functioning at full-load operation, as defined in 3.20

7.2 Maxi)

7.2.1 General conditions

The conditigns given in Table-9 shall be used during the maximum heating performance test. Thg

shall be con
units and cd

The test vol{

The detern

terminated. In the event that the equipment does not undergo a defrost cycle during the
briod of a transient test, the entire data set shall be used for the calculations.

mum heating performanee test

ducted with the equipment functioning at full-load operation, as defined in 3.20. All i}
mpressorssshall be functioning during this test.

ages in-Iable 9 shall be maintained at the specified percentages under running condit

hination of heating capacity and electrical power input is not required for

e electrical energy supplied to the heat pump during the applicable test period specified in

ance
data
data

b test
door

ons.

this

performand

e-test:

7.2.2 Temperature conditions

The temperature 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.
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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

Testvoltage a) 90 % and 110 % of rated voltage for eqipment

with a single nameplate voltage rating

b) 90 % of the lower rated voltage'and 110 % of the
higher rated voltage for equipment with a flual or ex-
tended nameplate voltage rating

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

7.2.3 Airflow conditions

The maximum heating test shall be conducted using the indoor<side fan speed setting degtermined in
5.2 ajnd Annex A, except as required in 7.2.4.1.

7.2.4 Test conditions

7.2.4.1 Preconditions

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

7.2.4.2 Duration of test

The equipment shall be operated«for 1 h after the specified air temperatures have been atftained from
Tabl¢ 9 and Table 13. The equipment shall be permitted to stop and start under the cpntrol of an
automatic limit device, if pravided.

7.2.3 Performance réquirements

The gquipment shall’operate under the conditions specified in Table 9 and 7.2.4.2, without indication
of ddmage. The‘equipment shall be permitted to stop and start under the control of an automatic limit
devige, if previded. After the interruption of operation, the equipment shall resume operation within
30 mfin. See ¥igure 2.

7.3 L Manimum heating

(o)
o]
®
o]

mance test
e1tES5t

IO C

7.3.1 General conditions

The conditions given in Table 10 shall be used for this test. The test shall be conducted with the
equipment functioning at full-load operation, as defined in 3.20. The voltage shall be maintained at the
specified value under running conditions. All indoor units and compressors shall be functioning during
this test. The determination of the heating capacity and electrical power input is not required for this
performance test. This test is only applicable to units including a rating to region H3.

7.3.2 Temperature conditions

The temperature conditions shall be as given in Table 10, unless the manufacturer specifies lower
conditions in the manufacturer’s equipment specification sheets.
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7.3.3 Airflow conditions

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

air dampers

, if provided, shall be closed.

Table 10 — Minimum heating test conditions

inlieu of -5 °

Parameter Standard test conditions
Temperature of air entering indoor-side:
— dry-bulb 20°C
Temperatur¢ of air entering outdoor-side=:
— dry-bulb -7 °C
— wet-bulb -8°C
Test frequenfcy? Rated frequency
Test voltage See Table 3
a  Ifthe equfipment can be operated under the H3 temperature condition, -7 °C dry-bulb and -8°C wet-bulb shall befused

/-6 °C.

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

¢ Equipment with dual-rated voltage shall be tested at the higher voltage. This requirément for testing at a single vdltage

shall supersede.

7.3.4 Test conditions

7.3.4.1 Preconditions

The equipment shall be operated for a sufficient period of time to reach stable operating conditiops as
specified in{Table 10.

7.3.4.2 D]:ration of test

After the equipment has reached stable gperating conditions (Tables 10 and 14), these conditions|shall
be maintainked for 1 h.

7.3.5 Performance requirements

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

The equipmient shall'operate under the conditions specified in Table 10 and 7.3.4.2, without indichtion
of damage.

7.4 Automatic defrost performance test

7.4.1 General conditions

This test is not required if provision is made to ensure that cool air (less than 18 °C) is not blown into
the conditioned space during defrost. The test shall be conducted with the equipment functioning at
full capacity, as defined in 3.2, except as required in 7.4.3. The conditions for test frequency and test
voltage given in Table 7 shall be used during the automatic defrost test. The determination of heating
capacity and electrical power input is not required for this performance test.
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7.4.2 Temperature conditions

The temperature conditions specified for H2 conditions in Table 7 shall be used during the automatic
defrost test. The temperature of air entering the outdoor side shall be set as specified for the H2 test
conditions in Table 7.

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 outdoor-side fan to the lowest speed, if separately adjustable. All other parameters shall be set
as specified in 7.1.3.1.

7.4.4 Test conditions

7.4.4.1 Duration of test

The pquipment shall be operated until the temperatures specified for H2 leonditions in Table 7 have
been|stabilized.

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

7.4.3 Performance requirements

Durihg 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.

8 Heatrecovery test
8.1 | Heat recovery capacity ratings
8.1.1 General conditions

8.1.1.1 All modular heat fecovery systems shall have heat recovery capacities and h¢at recovery
efficiencies (HRE) deterniihed in accordance with the provisions of this document. All t¢sts shall be
carripd out in accordance with the test requirements of Annex B and the test methods ¢escribed in
Anngx D, Annex E and“Annex H.

8.1.1.2 All indoor units shall be functioning during this test, with the system operating at|the capacity
ratio|of 1, or'as-close thereto as possible.

8.1.1.34 The manufacturer shall specify the inverter frequency of the compressor needed| to give full-
load Tomditions, a5 defimed im3:260;,and theequipment shatt-be mmaimtaimed at that frequency. If the
equipment cannot be maintained at steady-state conditions by its normal controls, then the manufacturer
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.
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Table 11 — Heat recovery test conditions

b The test y

3-room calorimeter or air enthalpy 2-room air enthalpy
Dry-bulb Wet-bulb Dry-bulb Wet-bulb
temperature temperature temperature temperature
Outdoor-side 7°C 6°C 7 °C 6°C
Indoor-side:
— heating 20 °C 15 °C (max) 20°C 19 °C
— cooling 27 °C 19 °C 20°C 19 °C
Test frequenges= Rated-frequeney
Test voltage See Table 3
a  Equipment with dual-rated frequencies shall be tested at each frequency.

oltage of dual-rated equipment shall be tested at the higher voltage of Table 2.

9 Testm

ethods and uncertainties of measurement

9.1 Testmethods

9.1.1 Gen

Capacity ted
using eithe
(see Annex
measureme

eral

ts shall be conducted in accordance with the testing)requirements specified in Annex B
- the calorimeter test method (see Annex D) op,the indoor air enthalpy test mdthod
E), subject to the provision that the test results.are within the limits of uncertainties of

hts established in 9.2.

9.1.2 Cal¢rimeter test method

9.1.21 W
shall be use
on the outdg
within 5 % (

9.1.2.2 Fo
capacity at €

over the pre

9.1.2.3 Th

hen using the calorimeter test method, two simultaneous methods for determining capagities
1. One method determines the capacity on the indoor-side, the other measures the capacity
or side. In order to be valid,.the capacity determined using the outdoor-side data shall agree
f the value obtained using the indoor-side data for the test.

I steady-state tests,-the measurements shall be considered valid only if the meagured
ach 5-min time interval does not vary by more than 2 % from the average measured capacity

vVious 35 min.

e apparatus used to make the indoor-side airflow and static pressure measurements shall be

located wit

in the fftdoor-side test chamber of the calorimeter for all tests, except where specificatigns in
A.3 are used for‘sétting the airflow. In this case, the airflow measuring apparatus may be removed |after
the damper haSbeen set in order to obtain the required airflow and external static pressure as spe¢ified

in Annex A.

9.1.3 Indoor air enthalpy method

9.1.3.1 For cooling capacity tests and steady-state heating capacity tests, a confirming test may be
conducted to verify the results obtained using the indoor air enthalpy test method. One of the following
test methods may be used for confirmative purposes:

a) refrigerant enthalpy method (see Annex I);

b) outdoor air enthalpy test method (see AnnexJ);

c) indoor calorimeter confirmative test method (see Annex K);
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d) outdoor calorimeter confirmative test method (see Annex L);
e) balanced-type calorimeter confirmative test method (see Annex M).

NOTE Annex M is not used as a confirmative test by testing laboratories (see M.1.1).

9.1.3.2 The results of the primary test shall agree with the results of the confirmative test within 5 %
to be valid.

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

9.1.4 Capacity tests

On t}Le cooling cycle, it is recommended that the latent cooling capacity be determined’using the cooling
condensate method (see Annex N) subject to the provision that the test results.are’within fthe limits of
unceftainties of measurements established in 9.2.

9.2 | Uncertainty of measurement

9.2.1 The uncertainty of measurement shall not exceed the valués specified in Table 12.

NOTH Uncertainties of measurement can be estimated. [SO/TSA6491 is available as appropriafe guidance.

Table 12 — Uncertainties, of measurement

Measured quantity Uncertainty of measurement
Watgr:
— temperature 0,1K
— temperature difference 0,1K
— yolume flow 1%
— gtatic pressure difference 5%
Air:
— dry-bulb temperature 0,2K
— wet-bulb temperatuxegreater than 0 °Cb 0,2K
— Wet-bulb temperature less than or equal to 0 °Cb 0,3K
— yolume flow 5%
— dtatic pressure difference 5 Pa for pressure <100 Pa

5 % for pressure >100 Pa

Electrical measurements 0,5%
Time 0,2%
Mass 1,0 %
Speed 1,0 %
Refrigerant pressure 2,0%
NOTE  Uncertainty of measurement comprises, in general, many components. Some of these components may be
estimated on the basis of the statistical distribution of the results of a series of measurements and can be characterized
by experimental standard deviations. Estimates of other components can be based on experience or other information.
ISO/TS 16491 is available as an appropriate guidance.
a  Uncertainty of measurement is an estimate characterizing the range of values within which the true value of the
measurement lies, based on a 95 % confidence interval (see ISO/IEC Guide 98-3).
b Can be measured directly or indirectly.
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9.2.2 The steady-state cooling and heating capacities determined using the calorimeter method shall be
determined with a maximum uncertainty of 5 %. This value is an expanded uncertainty of measurement
expressed at the level of confidence of 95 %.

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

b | dadel 1 1 L Ll Laor oL
measuremerrexXpresscu at tIc IcveT Of COIaece ot 7.3 70-

9.3 Test tolerances for the capacity tests

9.3.1 The|maximum permissible variation of any individual observation from a specific test condition
during a steady-state cooling and heating capacity test is listed in column 3 of Table 13-f a test condition
is not specif]ed, the values in column 3 of Table 13 represent the greatest permissible difference betyveen
maximum apd minimum instrument observations during the test. When expressed as a percentagg, the
maximum allowable variation is the specified percentage of the arithmetical average of the observations.

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

Variations of arithmetical Maximum variation
Reading mean values from specified of individual readings from
test conditions specified test conditionsp
Temperatur¢ of air entering
indoor-side: £0,3K +0,5K
— dry-buly +0,2 Ka +0,3 Ka
— wet-bull
Temperatur¢ of air entering
outdoor-sidg: £03K £0,5K
— dry-bulh 0,2 Kb 0,3 Kb
— wet-bull
Voltage +1% +2 %
Air volume flow ratec 5% *10 %c
a  Notappligable for heatingtests.
b Only appliies to cooling\éapacity tests if equipment rejects condensate to the outdoor coil.
¢ Only applies to theiindoor air enthalpy method. The test condition is defined as the measured arithmetical mean of
airflow takenfwithinthe first 5 min of the data collection period.

9.3.2 The maximmum permissible variations of the average of the test observations fromr this document
or specified test conditions are show in column 2 of Table 13.

9.3.3 For cooling capacity tests, the dry-bulb and wet-bulb temperatures of the air entering the
indoor-side and outdoor side shall be sampled at equal intervals spanning 30 s or less throughout the
preconditioning and data collection periods. The specified sampling of the wet-bulb temperature of the
air entering the outdoor side shall be waived for equipment that rejects condensate to a location other
than the outdoor coil.

9.3.4 For steady-state heating capacity tests, the dry-bulb temperature of the air entering the indoor-
side and the dry-bulb and wet-bulb temperatures of the air entering the outdoor side shall be sampled at
equal intervals spanning 30 s or less throughout the preconditioning and data collection periods.
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9.3.5 Except as noted in 9.3.3, all applicable parameters from Table 11 shall be sampled at equal
intervals that span 5 min or less during cooling capacity tests. Except as noted in 9.3.4, all applicable
parameters from Table 11 shall be sampled at equal intervals spanning 30 s or less during heating
capacity tests

9.3.6 For the preconditioning period, equilibrium shall be defined as an interval of specified duration
where the applicable test tolerances in Table 14 are satisfied. When a defrost cycle occurs during the
preconditioning period of a heating capacity test, the parameters sampled between defrost initiation and
10 min after defrost termination shall be excluded when evaluating compliance to the test tolerances in
Table 14. As noted in 7.1.8.5, the sampling frequency of the indoor dry-bulb temperature is subject to

change dnring defrost r‘yr]pc, ifncing the indoor air pnfhn]py test method

9.3.7 For the data collection period used in determining the equipment’s measured.space ¢onditioning
capafity, compliance with the applicable test tolerances in Table 14 shall be achieved.

9.4 | Test tolerances for performance tests

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

Table 14 — Test tolerances for performance tests

Readinegs Maximum variation of individual r¢adings
g from specified test conditionsa

Air tpmperatures:
— dry-bulb +1,0K
— Wet-bulb +0,5K
Voltage 2%
a2 The test tolerances do not apply when the equipment is stopped, changing compressor speed or from deffrost initiation
to 10|min after defrost termination. Except during these intervals, dry-bulb temperature tolerances of 2,5 K pn the indoor-
side and +5 K on the outdoor side shall apply:

10 Test results

10.1 Capacity results

10.1{1 General

The ttesults.ofa‘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 alpplicable to cooling or heating:

a) total cooling capacity, in watts;

b) sensible cooling capacity, in watts;

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 Pa;

g) effective power input to the equipment or individual power inputs to each of the electrical
equipment components, in watts.
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NOTE For determination of latent cooling capacity, see Annex D if using the calorimeter test method and
Annex E if using the indoor 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 on the
measured barometric pressure.

For calorimetric testing, variations from standard barometric pressure can have an impact on the
measured capacity. If capacity, adjusted for standard barometric pressure, is additionally reported, an
explanationpoftheadjustment method shoutd beinctuded i the testTeport.

10.1.3 Coolling capacity calculations

10.1.3.1 Ar average cooling capacity shall be determined from the set of cooling capacities recqrded
over a data ¢ollection period of at least 30 min.

10.1.3.2 Ar] average electrical power input shall be determined from the set‘of-électrical power igputs
recorded over the data collection period or from the integrated electrical power for the same interyal in
cases where|an electrical energy meter is used.

10.1.3.3 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-effects to be taken into account|shall
be calculateql according to Annex O.

10.1.4 Hedting capacity calculations

10.1.4.1 Stpady-state capacity calculations

10.1.4.1.1 If the heating capacity test is copducted in accordance with the provisions of 7.1.912 or
7.1.10.4, a hleating capacity shall be calculated using data from each data sampling in accordance|with
Annex D, if using the calorimeter test-method, or in accordance with Annex E, if using the indogr air
enthalpy test method.

10.1.4.1.2 An average heating capacity shall be determined from the set of heating capacities recqrded
over 35 min|of the data collecfion period.

10.1.4.1.3 An average.eléctrical power input shall be determined from the set of electrical power ifgputs
recorded over 35 minof the data collection or from the integrated electrical power for the same|data
collection p¢riod.

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 (see Example 1 in Annex P). 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 (see Examples 4, 5 and 6 in Annex P). The average electrical power input shall be
determined using the integrated power input and the elapsed time corresponding to the total number of
complete cycles during the same data collection period as the one used for the heating capacity.
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nation.

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

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 P).

10.1

apply. The average heating capacity shall be determined using the integrated capacity and

time

the cplorimeter test method). The average electrical power input shall be determined tising th
power input and the elapsed time corresponding to the total test period (see Example 3 in Al

10.1

The fan power measured during the test shall be included in the declared power consum
the dalculation of efficiencies. Standard ratings of capacities shall include the effects of cif

heat,
be t4

10.2

The flata to be recorded for the capacity tests are ‘given in Table 15 for the indoor air e

meth
tabld
Elect

4.2 4 FEor oqnipmonf inwhich o cing]o defrost accurs r]nr'ing the tost pnrinr]' the fal

corresponding to the total test period (3 h if using the indoor air enthalpy test method|

5 Power input of fans

but shall not include supplementary heat. For units provided'without a fan, the effect
ken into account shall be calculated according to Annex O,

Data to be recorded

od and Tables 16 and 17 for the room calorimeter test method and Table 18 for the blow
s identify the general information requiredbut are not intended to limit the data to
rical input values used for rating purposes shall be those measured during the capacit

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

owing shall
the elapsed
» 6 h if using
e integrated
nnex P).

ption and in
culating-fan
of the fan to

nthalpy test
ing test. The
be obtained.
y tests.

No Data

1 Date

2| |Observers

3 Barometric pressure;in kPa

4| |Time of tests

5| |Power inputte equipmenta, in W

6| |Energy-input to equipmentb,in Wh

7| |Appliedvoltage(s),inV

8| |Total current input to equipment, in A

9 _tFrequency, in Hz

10 |External resistance to airflow for each indoor unit, in Pa

11 |Fan speed setting for each indoor and outdoor units

12 |Setting of variable capacity compressor at full load

13 |Dry-bulb temperature of air entering equipment, in °C

14 |Wet-bulb temperature of air entering equipment, in °C

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

a  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 15 (continued)

No. Data
18 |Volume flow rate of air and all relevant measurements for its calculation, in m3/s
19 |Refrigerant charge added by the test house, in kg
20 |Value of C (for adjusted exhaust fan setting method)
21 |External static pressure (ESP), in Pa (for fixed duct resistance method)
22 |Factory charge, in kg
a  Total power input and, where required, input to equipment components.
b Energy inputte-eqiipmentisreqiired-ont-durins-defrost-operations:
Table 16 — Data to be recorded for calorimeter cooling capacity tests
No. Data
1 |Date
2 |Obsdrvers
3 Bargmetric pressure, in kPa
4 |Fan gpeed setting indoor and outdoor
5 |Appljed voltage,in V
6 |Frequency, in Hz
7 |Total current input to equipment, in A
8 |Tota] power input to equipmenta, in W
9 |Setting of variable capacity compressor at full load
10 |Dry-pulb and wet-bulb temperatures of air (indoor-side' calorimeter test chamber), in °C
11 |Dry-pulb and wet-bulb temperature of air (outdoor=side calorimeter test chamber), in °C
12 |Averpge air temperature outside the calorimeter if calibrated (see Figure D.1), in °C
13 |Tota| power input to indoor-side and outdoor-side test chambers, in W
14 |Quantity of water evaporated in humidifier, in kg
15 |Temperature of humidifier water entéring indoor-side and outdoor-side (if used) test chambers or |n
humjdifier tank, in °C
16 |Cool|ng water flow rate thrpugh’outdoor-side test chamber heat-rejection coil, in 1/s
17 |Temperature of cooling water entering outdoor-side test chamber, for heat-rejection coil, in °C
18 |Temperature of coolingwater leaving outdoor-side test chamber, from heat-rejection coil, in °C
19 |Temperature of condensed water leaving outdoor-side test chamber, in °C
20 [Masg of waterdrom equipment which is condensed in the reconditioning equipment¢, in kg
21 |Volume ofairflow through measuring nozzle of the separating partition, in m3/s
22 |Air-dtaticpressure difference across the separating partition of calorimeter test chambers, in Pa
23  |Refrigerantchargeadded by thetesthouse;imkg
24 |External resistance to airflow, in Pa
25 |Volume flow rate of air and all relevant measurements for its calculation, in m3/s
26 |Value of C (for adjusted exhaust fan setting method)
27 |External static pressure (ESP), in Pa (for fixed duct resistance method)
28 |Factory charge, in kg
a  Total power input to the equipment, except if more than one external power connection is provided on the equipment;
record input to each connection separately.
¢ For equipment which evaporates condensate on the outdoor coil.
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No. Data
1 Date
2 |Observers
3 Barometric pressure, in kPa
4  |Fan speed setting indoor and outdoor
5 |Applied voltage, in V
6 |Frequency, in Hz
7 —FotatetnrrentinputtoequipmentinA
8 Total power input to equipmenta, in W
9 |[Setting of variable capacity compressor at full load
10| |Control dry-bulb and wet-bulb temperature of air (indoor-side calorimeter test chamber)b, [in °C
11| |Control dry-bulb and wet-bulb temperature of air (outdoor-side calorimetertest chamber)Y, in °C
12| |Average air temperature outside the calorimeter if calibrated (see Figure.D.1), in °C
13| |Total power input to indoor-side and outdoor-side test chambers, in W
14| |Quantity of water evaporated in humidifier, in kg
15 |Temperature of humidifier water entering indoor-side and outdoor-side (if used) test champers or in
humidifier tank, in °C
16| |Cooling water flow rate through outdoor-side test chamber heat-rejection coil, in1/s
17| |Temperature of cooling water entering outdoor-side test' chamber, for heat-rejection coil, in °C
18] |Temperature of cooling water leaving outdoor-sidé€ test chamber, from heat-rejection coil, ip °C
19| |Mass of condensed water from equipment, in kg
20| |Temperature of condensed water leaving auitdoor-side test chamber, in °C
21| |Volume of airflow through measuring nozzle of the separating partition, in m3/s
22[ |Air-static pressure difference across the separating partition of calorimeter test chambers]in Pa
23| |Refrigerant charge added by thé test house, in kg
24{ |External static pressure of ihdoor units, in Pa
25 |Measured airflow rate of indoor units, in m3/s
26| |Value of C (for adjusted-exhaust fan setting method)
27| |External static pressure (ESP), in Pa (for fixed duct resistance method)
28 |Factory chargesin kg
a  Total power inplitte the equipment, except if more than one external power connection is provided on the equipment;
recolld input to eah~connection separately.
b dee D.1.5.
Table 18 — Data to be recorded for the blowing test
No. Data
1 |Date
2 |Observers
3 |Applied voltage,in V
4  |Frequency, in Hz
5 |Total current input to equipment, in A
6 | Total power input to equipment, in W
7 |Fan speed setting, indoor
8 |Dry-bulb temperatures of the inlet air, °C
9 |Wet-bulb temperatures of the inlet air, °C
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Table 18 (continued)

No. Data

10 |Barometric pressure, in kPa

11 |External static pressure (ESP) pe, (pm for A.4 adjusted exhaust fan setting method), in Pa
12 |Value of C [calculate from Formula (A.2) for A.4 adjusted exhaust fan setting method]
13 |Static pressure of the discharge chamber (applies to A.3 Fixed duct resistance method), in kPa

14 |Dry-bulb temperatures at the nozzle inlet, °C

15 |Pressure at the nozzle inlet, in kPa

16 Stati nnnnnnnnn Aiffaranca ot tha nooola o ool 7al nrac
1 Tef € =

alacit enra g1 Do
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17 |Air mass flow rate, qp, in kg/s

18 |Air volume flow rate, gy, in m3/s

19 |stanglard air flow rate, g5, in m3/s

10.3 Test yeport

10.3.1 Genleral information

As a minimym, the test report shall contain the following general informdtion:
a) areference to this document,i.e. [SO 15042;

b) the datg;
c) the test|institute;

d) the test|location;

e) the primhary test and confirming test methods;
f) the test|supervisor;

g) the cooling climate type designations:and heating rating conditions (i.e. T1, T2, T3, H1, H2, and H3);
h) a descrly

tion of the test setup, including equipment location;

i) the nameplate information’fsee 11.2).

10.3.2 Ratjng test results

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

10.3.3 Performance tests
The test report shall indicate whether the test passed or failed based upon recorded data.

For all performance tests relevant information shall be recorded to show the specific requirements
for each test has been met. This shall be as a minimum the data requirements of Table 13, 14 or 15
(as appropriate) recorded at least once every 5 min, and additionally.

10.3.3.1 For Maximum cooling performance tests (6.2):
— current, in amperes, recorded at least once every 5 min,

— time at which the power to the unit was interrupted,
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ime(s) at which the unit automatically starts and/or stops operating

3.2 For Freeze-up drip performance test (6.4):

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

10.3.

3.3 For Condensate control and enclosure sweat performance test (6.5):

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

10.3

— Current, in amperes, recorded at least every 5 min,

NOTH

11 Marking provisions

11.1|

Each
attad

11.2
The

requ
a)
b) §

c {

d)

¢very 1 min

3.4 For Maximum heating performance test (7.2):

ime(s) at which the unit automatically starts and/or stops operating

3.5 For Automatic defrost performance test (7.4):

emperature of the air leaving the indoor-side of the equipment, in °C, recorded af least once

No additional data is required for Minimum heating pexformance test (7.3).

Nameplate requirements

individual unit of the air conditionerjand heat pump system shall have a durable namg
hed to it and in a location accessiblé-for reading.

Nameplate information

nameplate shall provide) the following minimum information in addition to the
red in international §afety standards:

he manufacturet’s name or trademark;
iny distinctiveétype or model designation and serial number;
he rated\voltage(s);

herated frequency(ies);

plate firmly

information

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

f) the refrigerant designation in accordance with ISO 817, or specified in the national regulations;

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

11.3

Split systems

The information in 11.2 a), b), c), d), and f) shall also be provided on each indoor element of a split
system and g) shall be provided on the outdoor unit.

© ISO

2017 - All rights reserved

37


https://standardsiso.com/api/?name=723e6467649892188e5d50f478bf87f6

ISO 15042:2017(E)

12 Publication of ratings

12.1 Standard ratings

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

12.1.2 The values of standard capacities shall be expressed in kilowatts, rounded to three significant
figures.

12.1.3 The values of EER and COP shall be expressed in multiples, rounded to three significant figufres.

12.1.4 Each capacity rating shall be followed by the corresponding test voltage (see coliimn 2 of Table 3)
and frequengy rating.

12.2 Other ratings

Additional rjatings may be published based on conditions other than these specified as standard rpting
conditions, pr based on conditions specified in national regulations{érbased on the testing of various
combination}s of operating evaporators and/or compressors, if they are clearly specified and if the
data are determined by the methods specified in this document;-or by analytical methods which are
verifiable by the test methods specified in this document.
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(normative)

Airflow settings for ducted units

A.1 General

Two methods of airflow settings are applicable:

a) flixed duct resistance method;

b) adjusted exhaust fan setting method.

Both|methods with their respective test apparatus are described in this annex.

To mieasure the static pressure of the discharged air from the ducted‘€quipment, a measuring duct is
connected to the duct flange of the equipment. This measuring duct'is used for both methods. If the
dimgnsions of the outlet duct section are A and B, the equivalént diameter, De, is determined using

Formula (A.1):

D =\(44B)/ = (A1)

e

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

The length of the measuring duct, Lg, needs to be no smaller than 2,5D.. The static pressurg taps should
be located at the distance Ly, = 2D, from thé.outlet flange.

A.2 | Test method

A.2.1 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 préssure measurement taps shall be arranged as shown in Figure A.1 andl Figure A.2.
The Ginit under test'shall be operated without the compressor running,.

A.2.3 Airflew/measurements should be made in accordance with the provisions specified in Annex C,
as appropriate, as well as other provisions established in this document.

NOTH Additional guidance concerning airflow measurements can be found in ISO 3966 and IS() 5167-1.

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 setup of the test unit, measuring duct and discharge chamber is illustrated in Figure A.1.
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A.3.2 Test procedure

A3.2.1 Te

st 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. External static pressure shall be
maintained per Table A.1 during the blowing test.

Table A.1 — Variations allowed during blowing test

Reading

Variation of individual readi
from specified test conditi

Variation of arithmetical mean
values from specified test conditions

gs
S

<100 Pa >100 Pa <100 Pa >100 Pa

External sta

Fic pressure (ESP) +0,5 Pa 5% +0,10 Pa +10 %

A.3.2.2

The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP, pe,-dr'y- and wet-bulb tempera
in front of the nozzle, and barometric pressure shall be measured. The'measured airflow rate, g,

be calculatd
standard flg

A.3.2.3

The ESP, pe,

A3.2.4 (

The dampef
tests, which
cooling and

The ESP, pe
therefore ng
cooling or h

Evaluation

lowing test

d according to Formula (C.3). The measured airflow +tate, qn, shall be converted int
w rate, gs. See Formula (C.8).

shall be that specified in 5.2.

Looling and heating tests

’s position shall remain fixed at\the setting obtained in A.3.2.1 for all cooling and he
shall be conducted at the respective temperature and humidity conditions. Durin

heating tests, the static pressure of the discharge chamber shall be maintained at (0 * 2

of the measuring duct at the cooling and heating tests is for reference only, and
t need to be published. The airflow rate measured when the equipment is operating i
pating mode is uSed for calculation of cooling and heating capacities.

ures
shall
b the

pating
b the
) Pa.

does
n the
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5 N

Key
1 3Jirflow measuring apparatus J  minimum length
2 gxhaust fan Lq_ (ength of the measuring duct
3  1nanometers Lyy distance to static pressure taps
4  dtatic pressure taps of discharge chamber pe ESP of the equipment under test
5 ¢quipment under test
6 damper
7  discharge chamber

Figure/A.1 — Fixed duct resistance method setup

A.4 | Adjusted exhaust fan setting method

A mdasuring duct shall be connected to the test unit and an airflow measuring apparatus donnected to
the dpposite end’of the measuring duct.

NOTH The setup of the test unit, measuring duct and airflow measuring apparatus is illustrated|in Figure A.2.

A.4.1 TAest 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 adjusted so that the rated airflow rate in standard air is obtained. The
above conditions shall be maintained for at least 1 h. External static pressure shall be maintained per
Table A.1 during the blowing test.

A.4.2 Blowing test

The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP, pe, dry- and wet-bulb temperatures
in front of the nozzle, and barometric pressure shall be measured. The measured airflow rate, gy, shall
be calculated according to Formula (C.3). The measured airflow rate, qn, shall be converted into the
standard flow rate, gs. See Formula (C.8).

© IS0 2017 - All rights reserved 41


https://standardsiso.com/api/?name=723e6467649892188e5d50f478bf87f6

ISO 15042

:2017(E)

A.4.3 Calculation of the value of C

Calculate the value of C from Formula (A.2).
C = pmz
A
where

pm is external static pressure at the measuring duct (in Pa), especially for blowing test using
adjusted exhaust fan setting method, and py, is considered to be equal to the external static

(A.2)

pre

A.4.4 Eva
The ESP, pe,

A.4.5 Cooling and heating tests

Cooling and
and humidi
adjusted for

For the coo
temperatursg
achieve the
of C shall be
airflow rate

For the hea
heating mod

The airflow
used to calc

The ESP of
therefore ng

ESure, pe.

luation

shall be that specified by 5.2.

heating tests shall be performed following the blowing test, at tHeir respective temper:
y conditions. The speed of the exhaust fan of the airflow medsuring apparatus shg
the cooling and heating tests in the following manner.

ing test, operate the equipment with the compressoriin the cooling mode and alloy
e to stabilize. Once the temperature is stabilized adjust the airflow measuring apparat]
same value of C by changing its exhaust fan speedin small increments. The resulting Y
in the range of 1 % of that measured during the'blowing test. Once stabilized, the co
and ESP shall be measured.

ting test, repeat the cooling test aboye)this time with the compressor operating ij
e. Measure the heating airflow rate and’ESP.

rate measured when the equipment is operating in the cooling or heating mode sh3
1late the cooling and heating capacities.

the measuring duct during the cooling and heating tests is for reference only, and
t need to be published.
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Key
1  3Jirflow measuring apparatus Lq dength of the measuring duct
2 ¢xhaustfan Ly distance to static pressure taps
3  thanometers De ESP of the equipment under test
4  g¢quipment under test pm external static pressure at the meg
5 tozzles especially for blowing test using adjusts
setting method

Figure A.2)— Adjusted exhaust fan setting method setup

A.5 | Unit withoutindoor fan

If nolfan is suppliéd with the unit, i.e. coil only units, the supplemental requirements giver
also apply.

isuring duct,
d exhaust fan

in Annex O
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Annex B
(normative)

Test requirements

B.1 General test room requirements

B.1.1 Ifan
conditions d@
the vicinity

B.1.2 Ifan
circulate air
under test.

surface fron
to any other
normal equ
than the out]
discharge arj

B.1.3
additional 1
used with a
requiremen

B.2 Equi

B.2.1 The
instructions
installed in
according td
with respect

B.2.2 No ¢
test apparat|

B.2.3 Ducl

If thie calorimeter room method is used with a facility having more than two rooms, the

an be maintained within the prescribed tolerances. It is recommended that air.velocit
pf the equipment under test do not exceed 2,5 m/s.

outdoor condition test room or space is required, it shall be of sufficient volume and
in such a manner that it does not change the normal air circulating pattern of the equip
t shall be of such dimensions that the distance from any room surface to any equip

equipment surface is not less than 1,0 m, except for floor or‘wall relationships require
pment installation. The room conditioning apparatus should handle air at a rate not
door airflow rate, and should preferably take this air from'the direction of the equipme
d return it at the desired conditions uniformly and atlow velocities.

poms shall also comply with the requirements of Annex D. If the air enthalpy meth
facility having more than two rooms, then\the additional rooms shall also comply wit
s of Annex E.

pment installation

equipment to be tested slall'be installed in accordance with the manufacturer’s install
using recommended installation procedures and accessories. If the equipment ca
multiple positions,.all) tests shall be conducted using the least favourable configur

to distances fremh/adjacent walls, amount of extensions through walls, etc. shall be follg

ther alterations to the equipment shall be made except for the attachment of the req
s anddnstruments in the prescribed manner.

eédequipment rated at less than 8 kW and intended to operate at external static pressut

indoor condition test room is required, it shall be a room or space in which the desired test

es in

shall
ment
ment

which air is discharged is not less than 1,8 m and the distance from any other room sujrface

d for
less
ht air

h the
od is
h the

htion
n be
ntion

the manufacturer’s’recommendation. In all cases, the manufacturer’s recommendaltions

wed.

hired

es of

less than 25

B.2.4

Pa shall be tested at free delivery of air according to [SO 5151.

refrigerant specified in the manufacturer’s instructions.

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

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
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be exposed to the outdoor conditions with the rest of the tubing exposed to the indoor conditions. The
line diameters, insulation, details of installation, evacuation and charging shall be in accordance with the
manufacturer’s published recommendations.

B.3

Static pressure measurements across indoor coil

B.3.1 Equipment with a fan and a single outlet

B.3. 1 1 Ashort plenum shall be attached to the outlet of the equlpment This plenum shall have cross-

locatj

man
taps
sho

B.3.
have

be ag

plen

NOT]H
with

B.3.]

B.3.2

plenfim attached to each outlet connection orrindoor unit, respectively. Each of these short p

be cd
into

adjug
secti
a sin
excej

B.3.2
Each|

B.3.

For a
outld

3 Equipment without a fan and a single outlet

ions along the circumference of an oval or round plenum These four static pressure t
folded together. The minimum length of the discharge plenum and the location of the stz
relative to the equipment outlets shall be as shown in Figure B.1, if testing.a|split-sy:
n in Figure B.2, if testing a single-package unit.

.2 A short plenum should be attached to the inlet of the equipment..If used, the inlet j
the same cross-sectional dimensions as the equipment inlet. In additien, four static presst
ded and manifolded together. This plenum should otherwise be~¢onstructed as shown
im in Figure B.2, if testing a single-package unit, and as shownin Figure B.3, if testing a sp

Figure B.3 is referenced here for guidance even though¢it specifically applies to ducted
ut an indoor fan.

D

Equipment with fans and multiple outleéts or multiple indoor units

.1 Equipment with multiple outlet duct ¢énnections or multiple indoor units shall

nstructed as described in B.3.1.1, including static pressure taps. All outlet plenums sh
h single common duct section. For:thé purpose of equalizing the static pressure in each
table restrictor shall be located.in the plane where each outlet plenum enters the c
bn. Multiple blower units employing a single discharge duct connection flange shall bd
ble outlet plenum in accordaiice with B.3.1. Any other test plenum arrangements shall
bt to stimulate duct designs’specifically recommended by the equipment manufacturer.

.2 A short plenum/should be attached to the inlet of each inlet duct connection or
of these short plénums shall be constructed as described in B.3.1.2, including static pre

n indeor coil that does not incorporate a fan, a short plenum shall be attached to both {
t of the equipment. These plenums shall have cross-sectional dimensions equal to the

e_tap shall be
distributed
aps shall be
itic pressure
tem, and as

blenum shall
Ire taps shall
for the inlet
it-system.

units tested

have a short
enums shall
1l discharge
plenum, an
mmon duct
tested with
not be used

indoor unit.
ssure taps.

he inlet and
dimensions

of th

e equipment inlet and outlet, respectively. A static pressure tap shall be added at the cd

ntre of each

side of each plenum, if rectangular, or at four evenly distributed locations along the circumference of
oval or round plenums. For each plenum, the four static pressure taps shall be manifolded together. The
minimum length of the plenums and the location of the static pressure taps relative to the equipment

inlet

© ISO

and outlet shall be as shown in Figure B.3.
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manomejter

1
2 exhaust plenum

3 equipment under test
4  static pressure taps

a  To airflow measuring apparatus.

NOTE A and B dimensions of equipment under test.

Figure B.1 — ESP measurement— Split system
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2,5VA x B
2VAxB

7
0,5VC x'D,
1,5VCx D

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 D2 /4 for (A x B) or (C x D).

Figure B.2 — ESP measurements — Single package
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0,5VA x B

/ / \ \
/ / \ \
/ / \ \
/ \ \
/ / \ \
/ \ \
4 — S / \ -~
L ~// N |

w
[
0,5/CxD

s

i =+

/ i

\
1,5VCx D

2
Key
1 manometer 4  coil section
2 outlet pressure taps 5 outletduct
3  inletduct a  To airflow measuring apparatus.

NOTE1 A and B are outlet dimensions, C and D are inlet dimensions.

NOTE 2  For circular ducts with diameter D, substitute 1tD;2/4 for (C x D) and D2 /4 for (A x B), where Dj is the

inlet duct diameter and D, is the outlet duct diameter.

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=723e6467649892188e5d50f478bf87f6

ISO 15042:2017(E)

NOTE 3  The length of the inlet duct, 1,54C X D, is a minimum dimension. For more precise results, use

4/Cx D .

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
for r4

and humidity) at which the specific volume is determined.

C.2

The
in fo
thro

C3

C.3.1

partition in which one or more nozzles are located (see Figure C.1). Air from the equipment

convy
test 1

The nozzle apparatus and its connections to the equipment’s inlet should be sealed such tha|

does

Airflow should be measured using the apparatus and testing procedures given in thi

Airflow quantities are determined as mass flow rates. If airflow quantities‘are to Q
ting purposes in volume flow rates, such ratings should state the conditions-(pressure,

Airflow and static pressure

hrea of a nozzle, Ay, should be determined by measuringdts*diameters to an accurag
ir locations approximately 45° apart around the nozzle\in each of two places throug
it, one at the outlet and the other in the straight sectionnear the radius.

Nozzle apparatus

Nozzle apparatus, consisting of a recéiving chamber and a discharge chamber sej

byed via a duct to the receiving chamber, passes through the nozzle(s), and is then exhd
oom or channelled back to the equipment’s inlet.

not exceed 1,0 % of the airflow rate being measured.

b annex.

e expressed
femperature

y of 0,2 %
h the nozzle

barated by a
under test is
usted to the

[t air leakage
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Key
1  dischargpe chamber 7. ~apparatus for differential pressure measurement
2 exhaustfan 8 adaptor duct (see C.5.1)
3 diffusior| baffle D, nozzle throat diameter, mm
4  Pitot tube (optional) a  Diffusion baffles should have uniform perforaftions,
5  nozzle with approximately 40 % of free area.
6  receiving chamber b Airflow.
Figure C.1 — Airflow measuring apparatus
The centre-to-centre distance between nozzles in use should be not less than three times the throat
diameter of the larger nmozzle, and the distance from the centre of any nozzle to the nearest discharge or
receiving chambersside wall should not be less than 1,5 times its throat diameter.
C.3.2 Diffuisers, installed in the receiving chamber (at a distance of at least 1,5 times the largest npzzle

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, the velocity head of the air stream leaving the nozzle(s) may be
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measured by a Pitot tube as shown in Figure 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 velocity 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.i.3 Nozzle discharge coefficients, Cq, for the construction shown in Figure C.2, which\h

hve a throat-

length-to-throat-diameter ratio of 0,6, may be determined using Formula (C.1):
¢4 =0,998 6 - 7,006 + 134,6 (C.1
VRe Re
for Reynolds numbers, Re, of 12 000 and above.
The Reynolds number is defined as in Formula (C.2):
v.D
Re=-21 (C.2)
v
wherre
¥a is the mean airflow velocity at the throat'of the nozzle;
D, isthe diameter of the throat of the nozzle;
W is the kinematic viscosity of aii
C.3.5.4 Nozzles may also be constructed in accordance with appropriate national standards, provided
they [can be used in the apparatus-described in Figure C.1 and result in equivalent accuracy.
© IS0 2017 - All rights reserved 53
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axes of e|lipse
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ellipticallapproach

D, diameter of nozzle throat, mm

Figure C.2 —Airflow measuring nozzle

C.4 Static pressure measurements

C4.1 The|pressure taps should consist of (6,25 + 0,25) mm diameter nipples soldered to the puter
plenum surfaces and centred over 1 mm diameter holes through the plenum. The edges of these holes
should be free of burrsand other surface irregularities.

C4.2 The|plenum and duct section should be sealed to prevent air leakage, particularly ap the
connections| te.the equipment and the air measuring device, and should be insulated to prevent|heat

leaka e bet‘ reen the eauinment autlet and the temnerature meacurinag instruments
et e et p et Out e raatHe e p et R EaS o g ot o e e

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 C.1.

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

C.6.1 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, gy, through a single nozzle is determined using Formula (C.3):

_ 2p,
g, =YXCyxA, - (C.3)
n

whefe py is the velocity pressure at the nozzle throat or the static pressure difference acrosf the nozzle.
The ¢xpansion factor, Y, is obtained using Formula (C.4):

¥ =0,452 + 0,548« (C4)
The pressure ratio, @, is obtained using Formula (C.5):

®=1- Py (C.5)

Py

Air vplume flow rate through a single nozzle is detérmined using Formula (C.6):

q, =Y><Cd><An,/2pVVr'1 (C.6)
whefe VI'1 is calculated using Formula (€.7):

1%
W= L C.7
1w, (€7)

and W, is the specific haniidity at nozzle inlet.
Air volume flow rate'e¢xpressed in terms of standard air, gs, is calculated by Formula (C.8)

q, = q—V, (C.8)

1,204v,

C.6. Airflow fhrmlgh mnlfiplp nozzles may be calculated in accordance with C 62 exd pt that the
total flow rate is then the sum of the g, or gy values for each nozzle used.

C.7 Ventilation, exhaust and leakage airflow measurements — Calorimeter

test

method

C.7.1 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

© ISO

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

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

c) nozzle velocity pressure.

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

6
—
1
|
\ P
¢
|
\ P
S
)
i
Al
| T 2
LQ: 4
TN 3
__._E._
A 4
& 22,5D,
2 Y
i
Al
Key
pressure manometens
discharge chamber
exhaust fan

1

2

3

4  damper
5 nozzle
6

pick-up tube
Dy nozzle throat diameter
pc test chamber equalization pressure

pv nozzle velocity pressure

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

Calorimeter test method

General

D.1.1]
side
by b4
side
and Y

D.1.7

hnd the outdoor side. In the cooling mode, the indoor-side capacity determination sho

vater rejection on the condenser side with a measured amount of cooling,

The two calorimeter test chambers, indoor-side and outdoor side; are separated by

partition having an opening into which the non-ducted, single-packaged equipment is m
equipment should be installed in a manner similar to a normal installation. No effort sho

to sepl the internal construction of the equipment to prevent airJeakage from the condense
evapprator side or vice versa. No connections or alterations should be made to the equip

mig

D.1.3
betw]
thesé
cons
exha

Sincd
mou
tube
from
shou
as sh
inlet

The
so th
grea

D.1.4

t in any way alter its normal operation.

A pressure-equalizing device as illustrated in Figure C.3 should be provided in the p
een the indoor-side and the outdoor-side test:chambers to maintain a balanced press
test chambers and to permit measuremeént of leakage, exhaust and ventilation air.

ist fan, and manometers for measuring test chamber and airflow pressures.

hted in opposite directions ora reversible device should be used. The manometer pres
5 should be so located as tobe unaffected by air discharged from the equipment or by

Ild permit variation ofits airflow by any suitable means, such as a variable speed drive,
own in Figure C.3CThe exhaust from this fan or blower should be such that it does n
air to the equipment.

fer than-$,25 Pa.

:

The size of the calorimeter should be sufficient to avoid any restriction to the intake

The calorimeter provides a method for determining capacity simultaneously on-bot}

ilancing the cooling and dehumidifying effects with measured heat and water inputs. T
Capacity provides a confirmative test of the cooling and dehumidifying effect by balang

sts of one or more nozzles of the type shown in Figure C.2, a discharge chamber equip

the airflow from one test chamber to the other may be in either direction, two §

the pressure-equalizing device. The fan or blower, which exhausts air from the dischar

bressure equalizing device should be adjusted during calorimeter tests or airflow mg
at the static pressure difference between the indoor-side and outdoor-side test chainbers is not

the indoor-
uld be made
he outdoor-
ing the heat

an insulated
ounted. The
1ld be made
r side to the
ment which

artition wall
ire between
This device
ped with an

uch devices
sure pick-up
the exhaust
ge chamber,
or a damper
pt affect the

asurements

pr discharge

openings of the equipment. Perforated plates or other suitable grilles should be provided at the discharge
opening of the reconditioning equipment to avoid face velocities exceeding 0,5 m/s. Sufficient space
should be allowed in front of any inlet or discharge grilles of the equipment to avoid interference with the
airflow. Minimum distance from the equipment to the side walls or ceiling of the test chamber(s) should
be 1 m, except for the back of console-type equipment, which should be in normal relation to the wall.
Ceiling-mounted equipment should be installed at a minimum distance of 1,8 m from the floor. Table 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 equipmenta
m
w : :
Width Height Length
3000 2,4 2,1 1,8
6 000 2,4 2,1 2,4
9000 2,7 2,4 3,0
12 000b 30 24 37
a  |All figures are round numbers.
b |Larger capacity equipment will require larger calorimeters.

D.1.5 Each
airflow and
consist of he
for the outd

energy supp

D.1.6 Whg
capabilities
be used as 14

D.1.7 Recq
capacity to d
test in the g
specified w

D.1.8 It iy

gradients apd airflow patterns result from“the interaction of the reconditioning apparatus and

equipment.
of test cha
characterist|

The point of
the followin|

a) The mgd

| test chamber should be provided with reconditioning equipment to niaifitain spe
prescribed conditions. Reconditioning apparatus for the indoor-side test’chamber s}
aters to supply sensible heat and a humidifier to supply moisture. Reconditioning appa
oor-side test chamber should provide cooling, dehumidificationnd humidification
ly should be controlled and measured.

n calorimeters are used for heat pumps, they should havetheating, humidifying and co
for both rooms (see Figures D.1 and D.2). Other means,suich as rotating the equipment
ng as the rating conditions are maintained.

nsure airflows of not less than twice the quantity of air discharged by the equipment y
alorimeter. The calorimeter should be equipped with means of measuring or determ
t- and dry-bulb temperatures in both calorimeter test chambers.

recognized that in both the indoor-side and outdoor-side test chambers, temper
[herefore, the resultant conditions are peculiar to, and dependent upon, a given combin

cs of the equipment under test.

measurement of specified test temperatures, both wet- and dry-bulb, should be such
lg conditions are'foulfilled.

asured temperatures should be representative of the temperature surrounding
ent, and should simulate the conditions encountered in an actual application for both in
Hoor sides, as indicated above.

oint of measurement, the temperature of air should not be affected by air discharged

rified
jould
ratus
The

oling
may

nditioning apparatus for both test chambers _should be provided with fans of sufficient

nder

ining

hture
test
htion

mber size, arrangement(and size of reconditioning apparatus, and the air discharge

that

the
door

from

any pieceof theequipment. This mrakes ttmandatory that the temperatures be measured upst

of any recirculation produced by the equipment.

equipm

and out
b) Atthep
c) Airsam
d)

units or

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

an outdoor unit shall be within 0,5 K of the average.

eam

When testing multi-split air conditioners and heat pumps, temperature of air entering all indoor

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 outdoor-side heat exchanger.
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D.1.10 Interior surfaces of the calorimeter test chambers should be of non-porous material with all
joints sealed against air and moisture leakage. The access door should be tightly sealed against air and
moisture leakage by use of gaskets or other suitable means.

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.

U
e I ._

9 10 Q $
—nnnf 3 3 | =

4rinn 4 4 | 4o

O | 5 8 5 PO

X X X X o O 6 | X X KX
7 7 N

|

Key

1  qutdoor-side test chamber 6  mixer

2 dooling-oil 7  air sampling tube

3 }reating coil 8 equipment under test

4 humidifier 9 indoor-side test chamber

5 fan 10 pressure equalization device

Figure D.1 — Typical calibrated room-type calorimeter
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Key
1  controlldd-temperature air space 7~ mixer
2 outdooriside test chamber 8  air sampling tube
3 cooling doil 9  equipment under test
4 heating ¢oil 10 indoor-side test chamber
5  humidifipr 11 pressure equalization device
6 fan
Figure D.2= Typical balanced ambient room-type calorimeter
D.2  Calibratedreom-type calorimeter
D.2.1 Hgatleakage may be determined in either the indoor-side or outdoor-side test chamber by the
following method- At openings shoutd be ctosed. Either test chamber may be heated by electric heaters

to a temperature of at least 11 K above the surrounding ambient temperature. The ambient temperature
should be maintained constant within #1 K outside all six enveloping surfaces of the test chamber,
including the separating partition. If the construction of the partition is identical to that of the other
walls, the heat leakage through the partition may be determined on a proportional area basis.

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 test chamber, thus
eliminating heat leakage through the partition, while the 11 K differential is maintained between the
heated test chamber and the ambient surrounding the other five enveloping surfaces.

The difference in heat input between the first test and second test determines the leakage through the
partition alone.
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For the outdoor-side test chamber equipped with means for cooling, an alternative means of

calibration may be to cool the test chamber to a temperature atleast 11 K below the ambient temperature
(on six sides) and carry out a similar analysis.

D.2.4

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

of the indoor room-side test chamber 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.

The

ndoor-side calorimeter including the central partition and the outdoor-side calorimeter shall be

insul
Spac
caloq]

D.3

D.3.1
pring
the d
also

requ

D.3.7
away
orde
be af]
strat

D.3.3
calcu

D.3.4
So ag
for a
as te

b where enough air circulation is available shall be secured under the floor ef“thg

ated so that heat leakage (including radiation) does not exceed 5 % of the equipme
imeter.

Balanced ambient room-type calorimeter

The balanced ambient room-type calorimeter is shown in Figure D.2 and is b
iple of maintaining the dry-bulb temperatures surrounding thé& particular test cham

nt capacity.
room-type

hsed on the
ber equal to

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

maintained equal to that within the test chamber, the vapauy-proofing provisions of D/
red.

1.10 are not

The floor, ceiling and walls of the calorimeter test chambers shall be spaced a sufficient distance

from the floor, ceiling and walls of the controlled areas in which the test chambers a
- to provide a uniform air temperature in the intervening space. It is recommended that
least 0,3 m. Means shall be provided to circulate the air within the surrounding spad
fication.

Heat leakage through the separating partition shall be introduced into the h
lation and may be calibrated in acéordance with D.2.2 or may be calculated.

L It is recommended that the floor, ceiling and walls of the calorimeter test chambers

e located in
this distance
e to prevent

eat balance

be insulated

to limit heat leakage (including radiation) to no more than 10 % of the test equipment’s capacity,

h 11 K temperaturedifference, or 300 W for the same temperature difference, whichev
sted using the procedure given in D.2.2.

er is greater,
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D.4 Calculations for cooling capacities

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

jl H
d)li qblp <==| (I)]O
I TP, :{> . %
> d)tci 2 ? :>
— I
3 1 & <}::|

(hwl - th) Wr Pt (hw3 - th) Wr
Key
1 outdoorqside test chamber

2 equipment under test
3 indoor-sjde test chamber

NOTE Vdlues for the variables identified in the figure are calculated using Formulae (D.1) to (D.6).

Figure D.3 — Calorimeter energy flows during cooling capacity tests

D.4.2 The|total cooling capacity on the indoor-side, as tested in either the calibrated- or balapced-
ambient roogm-type calorinieter (see Figures D.1 and D.2), is calculated using Formula (D.1):

Prei = Zfic + (hwl ) th)Wr + (Plp + 9 (D.1)

NOTE If howater is introduced during the test, hy1 is taken at the temperature of the water in the humifdifier
tank of the cqnditioning apparatus.

When a cooling coil of the indoor-side calorimeter is used for testing of small capacity units, in order
to stabilize the test condition, Formula (D.2) shall be used and requirements for uncertainties of
measurements specified in 9.2.2 shall be satisfied. ¢¢j in Formula (D.2) is the amount of heat exchanged
in the cooling coil of the indoor-side calorimeter.

Pri = P + (hwl - hWZ)Wr + ¢lp 0 — 9y (D.2)

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

D.4.5 Heat leakage, ¢1p, into the indoor-side test chamber through the separating partition between
the indoor-side and outdoor-side test chambers may be determined from the calibrating test or, in the
case of the balanced-ambient room-type test chamber, may be based on calculations.

D.4.6 The total cooling capacity on the outdoor side, ¢, as tested in either the calibrated- or balanced-

ambi

ent room-type calorimeter (see Figures D.1 and D.2), is calculated using Formula (D.3):

g

NOTH

champber of the reconditioning apparatus.

D.4.7
betw
in th

NOTH
sepal

D.4.§

D.4.9

D.4.]

Lo

tco :¢c _ZPoc _Pt +(hw3 _hw2>Wr +¢lp +¢lo

The hyw3 enthalpy is taken at the temperature at which the condensate leaves the outg

[ The heat leakage rate into the indoor-side test chamber through the separating p
een the indoor-side and outdoor-side test chambers may be determiified from the calibr
e case of the balanced-ambient room-type test chamber, may be based on calculations.

This quantity will be numerically equal to that used in Formula (D.1) if, and only if, th
ating partition exposed to the outdoor-side is equal to the aréa exposed to the indoor-side tes

(D.3)

oor-side test

prtition, ¢ip,
ating test or,

e area of the
F chamber.
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b The latent cooling capacity (room dehumidifying,capacity), ¢, is calculated using Formula (D.4):

a =KW (D.4)

) The sensible cooling capacity, ¢s;, is‘calculated using Formula (D.5):

sci = P ~Pa (D.5)

0 Sensible heat ratio (SHR) is calculated using the following:

HR=¢_. /¢ (D.6)
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D.5 Calculation of heating capacity

D.5.1 The energy flow quantities used to calculate the total heating capacity based on indoor- and

outdoor-sid

e measurements are shown in Figure D.4.

j-ll H
Dy @y, = Py,

(=

Key
1
2
3

outdoorH
equipme
indoor-s

d

NOTE V

D.5.2 Detd
chamber of

<bhi = <bc

NOTE DY,

Pt (hw4 - th)qwo

side test chamber
nt under test
de test chamber

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

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

rmination of theNndoor-side heating capacity by measurement in the indoor-side
the calorimeteris-calculated using Formula (D.7):

~ 3P, ~ 0y

ic € ¢lp

ic i$\the other power input to the indoor-side test chamber (e.g. illumination, electrical and thg

power input {

test

(D.7)

brmal

othe compensating device, heat balance of the humidification device), in watts.

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

Pho :z‘Poc + Py +(hw4 _hWS)qWO _q)lp — P
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Annex E
(normative)

Indoor air enthalpy test method

General

In th

and dlry-bulb temperatures and the associated airflow rate.

E.2

e air enthalpy method, capacities are determined from measurements of entering and

Application

E.2.1

ope

crosq
air v{
diffe
An e}

E.2.2

NOTH
this 4

E.2.3
meth

NOTH
first

Tab

Air leaving the equipment under test shall lead directly to the discharge chambe
ction cannot be made between the equipment and the discharge chamber, a short

conn|
be a':Fached to the equipment. In this case, the short plenum shall have the same size as t$

ing of the equipment or shall be constructed so as not to preveént the leaving air from ex
-section area of the airflow channel through the discharge ¢hamber shall be such that
locity is less than 1,25 m/s against the airflow rate of the equipment under test. The stg
'ence between the discharge chamber and intake opehing of the equipment under test
kample of the discharge chamber test setup is showwin Figure E.1.

Airflow measurements shall be made in-acgordance with the provisions specified in

Additional guidance can be found in{dSO 3966 and ISO 5167-1, as appropriate, and in the
nnex.

When conducting cooling or.steady-state heating capacity tests using the indoor air ¢
od, the additional test tolerances given in Table E.1 shall apply.

The test condition is defined as the measured arithmetical mean of static pressure tak
b min of the data collection period.

e E.1 — Variations allowed during steady-state cooling and heating capacity tesft
apply when using the indoor air enthalpy method

leaving wet-

r. If a direct
lenum shall
e discharge
anding. The
the average
itic pressure
hall be zero.

Annex C.

provisions of

nthalpy test

bn within the

s that only

Variation of i
readings fro

Variation of arithmetical
mean values from specified

d

ndividual
specified

Reading test conditions test condjtions
<100 Pa >100 Pa <100 Pa | >100 Pa
External static pressure (ESP) +0,5 Pa 5% +0,10 Pa +10 %
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A
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a) For non-ducted egquipment
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J/2 ]/2
<K<]/2
PL.1 0 =J/ PL.2
3
/

V,<1,25°'m/s<]/2

Aaarard
5 ‘\

i Il_\\ 4

I \

I |

\\ /l

~__~ 1
T~ Eg
b) For ducted equipment using the fixed duct resistance method

Key
1  dtatic pressure tappings
2 ¢quipment under test
3 damper for Fixed duct resistance method
4 gxternal static pressure
a  To air sampler and airflow measuring apparatus.
b Jl= 2D, where De = \/4AB/T[ and A4 and B are dimensions of the equipment’s outlet.
¢ T, is the average air velocity at PL.2.
Figure E.1 — Discharge chamber requirements when using the indoor air enthalpy test method
E.2.4 WHhen conducting transient heating capacity tests using the indoor air enthalpy testjmethod, the
additional test tolerances given in Table E.2 shall apply.

When testing multi-split air conditioners and heat pumps, temperature of air entering all indoor units
or an outdoor unit shall be within 0,5 K of the average.
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Table E.2 — Variations allowed during the transient heating
tests that only apply when using the indoor air enthalpy test method

Variations of arithmetical
mean values from specified
test conditions

readings from specified t

Reading conditions

Variation of individual

est

Interval Ha Interval Db Interval Ha

Interval Db

External res

istance to airflow +5 Pa +5 Pa

a

NOTE For transient heating tests, see 7.1.11.

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

b Applies djiring a defrost cycle and during the first 10 min after the termination of a defrost cycle when the heatpump is
operating in the heating mode.
E.3 Calculations for cooling capacities
The total capacity based on the indoor-side test data, ¢cj, shall be calculated using/Eormula (E.1):
o, = i (hal B haZ) 4y (hal B haZ) (E.1)
tci - , .
v Ve (1+w,)
The sensible cooling capacity based on the indoor-side test data)“¢sc, shall be calculated Wsing
Formula (E.P):
o = Qi (Cpaltal _CpaZtaZ) B 4yi (Cpaltal _CpaZtaZ) (E.2)
sci , .
v v (1+w,)
The latent c¢oling capacity based on the indoor-side test data, ¢, shall be calculated using Formula |(E.3)
or Formula (E.4):
6, = Kia; (Wu _WiZ) _Kyay (Wn _WiZ) (£.3)
d = = . .
v, v (14W,)
¢d = q)tci - ¢SCi (E4)
E.4 Calcylations fordieating capacities
Total heatir:L capacitybased on indoor-side data, ¢¢hj, shall be calculated using Formula (E.5):
_ Qi (CpaZtaZ _Cpaltal) B 9y (CpaZtaZ _Cpaltal) B
Ptni = 114 _ (1) (E-5)
= VoW
NOTE1  Cpa1 canbe equal to Cpa.

Formulae (E.1), (E.2), (E.3) and (E.5) do not take into consideration heat leakage in the test duct and
the discharge chamber. It is recommended to include correction for heat loss from receiving chamber
and/or connecting ducts.

E.5 Airflow enthalpy measurements

The following test apparatus arrangements are recommended.

68
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E.5.1 Tunnel air enthalpy method

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

T 10 i

9 1
11
8 L—
? 5
I T I I
| =~o | | |
AR |
NS o
N e !
~—— : - :
| \ :
| |
| |
| |
7 6
2 —
3
Key
1 qutdoorsside test room 7  door/window
2 qutdoor unit of equipment under test 8 insulation
3 indaor-side coil section of equipment under test 9 indoor-side test room
4  air temperature and humidity measuring instruments 10 room conditioning apparatus
5 mixer 11 apparatus for differential pressure measurement
6  airflow 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
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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 K of the desired
test inlet dry-bulb temperature. Wet- and dry-bulb temperatures and external resistance are to be
measured by suitable means.

A
7
81— 4
/
1
6 a <
3
— 2 4
5 ) 2
A
Key
1 outdoord{side test room 5 reconditioning apparatus
2 outdoor unit of equipment under test 6 airflow measuring apparatus
3 indoor upit of equipment under test 7 indoor-side test room
4  temperafure and humidity measuring instruments 8 apparatus for differential pressure measurerpent
a  Airflow.
Figure E.3— Loop air enthalpy test method arrangement
E.5.3 Calorimeter-air enthalpy method
For equipmpnt jinywhich the compressor is ventilated independently of the indoor air stream, the
calorimeter|ait enthalpy method arrangement shall be employed to take into account compressor heat
radiation (s¢éeFigure E 4) In this arrangement, an enclosure is placed over the equipment, or applitable

part of the equipment, under test. This enclosure may be constructed of any suitable material, but shall
be non-hydroscopic, 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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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 Gene€

Part-load c3
accordance

to outdoor yinits shall be 0,5 (£5 %), by switching off indoor units using the controls provided,

arrangemern

NOTE Ot
determined,

E2 Temyj

Temperatur

conducted aft 7 °C dry-bulb and 6 °C wet-bulb outdoor-side conditions and 20 °C dry-bulb and 15 °Q

bulb indoor

F3 Airfl

Airflow con

F4 Test

Test conditi

F.5 Seled

The modular multi-splitisystem shall be selected so that one or a combination of indoor units c3

utilized to g

F.6 Test

ral

pacities and energy efficiency ratios or coefficients of performance are detérmin
with the provisions specified in 6.1.1 and 7.1.1, except that the capacity ratio.ofindoor

t of indoor units allows; if not, an alternative ratio shall be selected.

her part-load capacities and energy efficiency ratios or coefficientsS~0f performance ca
frequired, at capacity ratios different from 0,5.

perature conditions

e conditions shall be as specified in Table 2 for thewcooling test. The heating test shg

side conditions.

bw conditions

litions shall be as specified in Clause's:

conditions

bns shall be as specifiedin6.1.3 and 7.1.4 to 7.1.12.

tion of units

ive the partsload capacity required in 6.1.1.3 and 7.1.1.4.

meéthods and uncertainty of measurement

bd in
Lnits
f the

n be

1l be
wet-

in be

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

F.7 Testresults

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

72

in Clause 12.
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G.3.1
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G.3.2
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G.4

Temperature conditions-shall be as specified in 6.1.2 and 7.1.2.

G.5
All a
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Annex G
(informative)

Individual indoor unit capacity tests

General

Lest methods described provide means to determine the capacity of an individual
sts 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 y

's operating, will require at least a three-room calorimeter test facility. If only one unit
-room calorimeter will suffice. Each calorimeter shall satisfy requirements described

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 measuririg devices connected to the indoor units.
thall be situated at least in an environmental test room.

The test facility shall satisfy the tequirements described in Annex E, except that th
hr unit to be tested shall have itslown plenum and airflow measuring device.

Temperature conditions

Airflow conditions

r quantities shall be as specified in Clause 5.

G.6

indoor unit,

r operating on its own with the other indoor units switched off, or with all indoer.units operating.

nit, with all
s operating,
in Annex D.

with one or
The outdoor

e individual

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.

G.8

Test results

Test results shall be recorded and expressed as specified in Clause 10.
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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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Annex H
(normative)

Heat recovery test method

General

The 1
requ

H.2

H.2.]
shall
in on
the t

H.2.7

H.2.]
the ¢

heating capacity of the indoor units (see D.5.2)-afid the heat from the outdoor unit. The h

outd
heat

H.3

H.3.]

heating mode in another yoem. The outdoor unit shall be installed in the third room.

H.3.7

H.4

H.4.]

red in Clause 8.

Three-room calorimeter method

| If measurements are made by the calorimeter method, then the testing of a heat recq

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

8 For the results to be valid, the sum of the ceodling capacity of the indoor units (se
ower input to the compressor and any fans shall differ by not more than 4 % from th

bor unit may be negative if the unit is absorbing heat (see D.5.3), or positive if the uni
(see D.4.6).

Three-room air enthalpy method
| The indoor units in the eooling mode shall be assembled in one room and the indooj
. The test facilityshall satisfy the requirements described in Annex E.

Two-room air enthalpy method

| ~All'indoor units, operating either in cooling or heating mode, are assembled in one i

The autdoor unit shall be installed in the other room

est methods described provide means to determine the total capacity of a heat recevery system as

very system

need a three-room calorimeter test facility. The indoor units in the e6oling mode shall be assembled
e room and the indoor units in the heating mode in the other, The outdoor unit shall b¢ installed in

e D.4.2) and
b sum of the
pat from the
[ is rejecting

units in the

ndoor room.

H.4.2 All units operating in the heating mode shall be connected to a common plenum, all units
operating in the cooling mode shall be connected to another common plenum, both in accordance with
the requirements established in Annex E.

H.5

Test

H.6

Test results

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

Published ratings

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

Refrigerant enthalpy test method

I.1 General

1.1 In t
Enthalpy chj
of the refrig

I.1.2 This
and where 11

I.1.3  This
meter is subj
sideisless t

.14 Cool
thermal effe|

.2 Refri

I.2.1 The
in the liquid
pressure dr
produce.

1.2.2 Tem,
immediately
Sub-cooling
adequate. It
liquid line td

nis method, capacity is determined from the refrigerant enthalpy change andcflow
inges are determined from measurements of entering and leaving pressures and témpera
erant, and the flow rate is determined by a suitable flow meter in the liquid line.

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

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

han 3,0 K.

ing and heating capacities obtained by the refrigerant enthalpy method should includ
cts of the fan.

gerant flow method

refrigerant flow rate should be measured with an integrating-type flow meter conn
line upstream of the refrigeramt control device. This meter should be sized such th
bp does not exceed the vapour pressure change that a 2,0 K temperature change W

[perature and pressure. measuring instruments and a sight glass should be inst
downstream of thie-meter to determine if the refrigerant liquid is adequately sub-cd

of 2,0 K and the absence of any vapour bubbles in the liquid leaving the meter are consic

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

rate.
tures

itical

flow

-cooled less than 2,0 K nor for tests in which the superheatefthe vapour leaving the indloor-

e the

bcted
ht its
rould

alled
oled.
ered

n the

I.2.3 At the end,of the test, a sample of the circulating refrigerant and oil mixture may be taken from
the equipmgntand its percentage of oil, X, calculated using Formula (1.1):
wW. -Ww.
=W W, (1)
37"

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

I.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 K. 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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1.4 Calculation of cooling capacity

The total cooling capacity, ¢¢cj, based on volatile refrigerant flow data is calculated using Formula (1.2):

¢tci = Xr qro (hrZ - hrl)_ Pl (I-Z)

I.5 Calculation of heating capacity

The total heating capacity, ¢thi, based on volatile refrigerant flow data is calculated using Formula (1.3):

Athi = Xr 9ro (hrl _hr2)+Pi (1.3)
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