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0. FOREWORD

0.1 This Pakistan Standard was adopted by the authority of the Board of Directors for Pakistan
Standards and Quality Control Authority after approval by the Technical Committee for
“Electrical Appliances and Accessories (TC-3)’had been approved and endorsed by the Electro
technical National Standards Committee on 6" August 2014 Q\l\

O((\

0.2  This Pakistan Standard is prepared with the help of ISO Stan d‘ngﬁwd it as “Multiple split-
system air-conditioners and air-to-air heat pumps. Testing rg)r g for performance”. Hence it
was deemed suitable to adopt it. 6

air-to-air heat pumps. Testing and rating f rmance” and its use hereby acknowledged with

0.3 This Pakistan Standard is on the basis of Wz “Multiple split-system air-conditioners and
thanks.

<

0.4 The technical committee en% and recommended the proposal of Ministry of Climate Change
and urged manufacturers to wtite “CFC or HCFC free” mark to the name plate marking.

0.5 Energy Labelli c@ria referred in PS: 5294 “Minimum Energy Performance Standard (MEPS)
For Windo;%Type & Split Air Conditioners With Cooling Capacity under: 14000 W (12000 —
48000 r.

0.6  This standard is subject to periodical review in order to keep pace with the development in industry.
Any suggestions for improvement shall be recorded and placed before the revising committee in
due course.

0.7  This standard is intended chiefly to cover the technical provisions relating to this standard and it does
not include all the necessary provisions of a Contract.
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Multiple split-system air-conditioners and air-to-air heat
pumps — Testing and rating for performance

1 Scope
This International Standard establishes performance testing and rating criteria for faciory-made ms@uél,

commercial and industrial, electrically driven, mechanical-compression, air-cooled air-conditi md Wir-io-
air heat pumps, described as basic multi-split systems, modular multi-split systems and t recovery
multi-split systerms. These mult-split systems include air-to-air systems with non-d r ducted imdoor

units with integral fans and indoor units supplied without fans.

compressors with no more than two steps of control of the cuidoor unit: limited to split-systems with a
single refrigeration circuit which utilize one or more variable-spg 50rs of alternative compressor
combinations for varying the capacity of the system by three or @ “¥teps. These split-systems are designad
to operate with a combination of one or more outdoorufpits’ 8gd two or more indoor units designed for
individual cperation, and such modular systems that ble of transferring recovered heat from one or
more indoor units to other units in the same syst

*
This International Standard is limited to single- and multiple-circuit Epﬂif—ﬁ@mﬁiﬂh utilize one or more

The requirements of testing and rating tained in this International Standard are based on the use of
matched assemblies.

This International Standard Eg&in&tﬂe to the testing and rating of:

a) water-cooled g ter source equipment;
Bgu

b} mobile {su&q

c) G&GMI assemblies not constituting a complete refrigeration system;

ict) units having a condenser exhaust duct;

}° equipment using the absorption refrigeration cycle.
This International Standard does not cover the determinmation of either 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 Intermnational Standard, the terms ‘equipment” and “systems™ mean “mulki-split
air-conditioners™ and/or “miulti-split heat pumps™.

2 MNormative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

IS0 817, Refrigerants — Designation and safety classification)

1) To be published. (Revision of IS0 817:2005.)



PS: 5327/2014

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

31
standard air

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

3.2

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

33
latent cooling capacity V\
room dehumidifying capacity

amount of latent heat that the equipment can remove from the conditioned space in a defined inbwé@

NOTE Latent cooling capacity and room dehumidifying capacity are expressed in units of watts, G

::n-load capacity Qoa :

capacity of the system when the capacity ratio is less than 1

. o

ratio of the total stated cooling capacity of all operating & nits to the stated cooling capacity of the
outdoor unit at the rating conditions
e

heating capacity \‘
amount of heat that the equipment b conditioned space (but not including supplementary heat) in
a defined interval of time

NOTE Heating mpa:ﬂyG‘raued in units of watis.

37

sensible c capacity

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

NOTE Sensible cooling capacity is expressed in units of watts.

38

total cooling capacity

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

NOTE Total cooling capacity is expressed in units of watts.

3.9

energy efficiency ratio

EER

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

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

2 © IS0 2011 - All ights reserved
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3.10

coefficient of performance

COoP

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

NOTE Where the COP is stated without an indication of units, it is understood that it is denved from wattsiwatts.

an

heat recovery efficiency

HRE

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

NOTE Where HRE is stated without an indication of units, it is undersiood that it is derived from watiswatts. Q*

312
air-conditionar
an encased assembly or assemblies designed primarily to provide free or ducted d nditioned air to

an enclosed space room or zone (conditioned space)

*
NOTE It can be either single-package or split-system and comprises a pri @Elmfﬁgamﬁmhnmlingaid
dehumidification. It can also include means for heating other than a haat pum| a8 means for carculating, cleaning.
humidifying, wentilafing or exhausfing ar. Such equipment can be j § than one assembly, the separated
assamblies (splt-systems) of which are intended to be used tomlhar.u%

313 *

heat pump

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

NOTE It can be constructed io heat from the conditioned space and discharge it to a heat sink if cooling and
dehumidification are desired g equipmant. It can also include means for circulating, cleaning, humidifying.
ventilating or exhausting air. ipment can be provided in more than one assembly, the separated assemblies
{Ep|l‘t—Ey'EtEm'I5}ﬂthlchv intended to be used iogether.

3.14

iaystem air-conditioner or heat pump incorporating a single refrigerant circuit with one or more
»ors, multiple evaporators (indoor units) designed for individual operation, and one outdoor unit

The system has no more than two steps of control and is capable of operating either as an air-condifioner or
a5 @ heat pump. Alternatively. a system hawing a variable speed compressor and a fixed combination of indoor units
specified by the manufacturer can also be considered a basic multi-splt system.

315

multiple-circuit multi-split system

a split-system air-conditioner or heat pump incorporating multiple refrigerant circuits, two or more compressors,
multiple evaporators (indoor units) and an integrated heat exchanger in a single outdoor unit

NOTE The system has no more than two steps of control and is capable of operating either as an ar-condifioner or
as a heat pump.

3.16

modular multi-split system

a8 split-system air-conditioner or heat pump incorporating a single refrigerant circuit, at least one variable
speed compressor or an alternative compressor combination for varying the capacity of the system by three or
more steps, multiple indoor wnits, each of which can be individually controlled, and one or more cutdoor units

NOTE The systern is capable of operating either as an air-conditioner or a5 a heat pump

©150 2011 — Al rights resered 3



PS:5327/2014

37

madular heat recovery multi-split system

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

NOTE This systern is capable of operating as a heat pump where recovered heat from the indoor units operafing in
the cooling mode can be transfermed to one or more other indoor units operating in the heafing mode. Heat recovery can
be achieved by a gasfliquid separator or a third line in the refrigeration circuit.

318

effective power input

FPe *
average electrical power input to the equipment obiained from Q

— the power input for operation of the compressor(s), 0(0

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

(o
— the power input to all control and safety devices of the equipment, and QO

— the power input for operation of all fans, whether provided with the \ nt or not
NOTE Effective power input is expressed in units of watts. .

3.19

total power input e

£y
average electrical power input to the aqui@ a5 measured during the test

NOTE Total power input is Bxpreasa&mils of watts

3.20 0\

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

NOTE nless otherwise reguiated by the automatic controls of the equipment. all indoor units and compressors are
functioning during full-load operations.

4 Symbols
Symbol Description Unit
A coefficient, heat leakage Jis "C
Ay nozzle area me
i pressure ratio —

Cy nozzle discharge coefficient —

[ concentration of oil —

Cpa specific heat of moist air Jikg "C
Cpa1 | specific heat of moist air entering indoor side Jikg "C
fpaz [|specific heat of moist air leaving indoor side Jikg "C

F | o 20 2041 - All ights reserved
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Symbol Description Umit
Cow specific heat of water Jikg "C
Dy equivalent diameter mim
oy nozzle throat diameter mim
o, diameter of circular ducts, inlet mim
1 diameter of circular ducts, ouwtlet mim
Iy outside diameter of refrigerant tube mim
haq specific enthalpy of air entering indoor side Jikg of dry air
haz specific enthalpy of air leaving indoor side kg of dRV\
has specific enthalpy of air entering outdoor side J.'A'Ing\:uf MIF
b specific enthalpy of air leaving outdoor side q \\% of dry air
gy specific enthalpy of refrigerant liquid entering the expansion device C)\ d Jikg
Mz specific enthalpy of refrigerant liquid leaving condenser ﬂ‘ Jikg
by specific enthalpy of refrigerant vapour entering compressor r\\) ) 4 Jikg
g2 specific enthalpy of refrigerant vapour leaving mndar‘lﬂgv\ Jikg
Mz specific enthalpy of fluid leaving calorimeter evapgral Jikg
by specific anthalpy of refrigerant entering ingﬂw‘ Jikg
bz specific enthalpy of refrigerant leavingN side Jikg
- specific enthalpy of wate rar 59}1 supplied fo indoor-side compartment Jikg
Nz specific enthalpy of co }qe-d‘r;:riil;ure leaving indoor-side compartment Jikg
hwa specific enthalpy ansate remowved by air-treating coil in the outdoor-side Jikg
compartmegt of the Yeconditioning aquipment
[ - 5|:-?c,iﬁc(5-whalp1_.r of the water supplied to the outdoor-side compartment Jikg
Mg 5p&fic :nthalp-j.r of, respectively, the condensed water (in the case of test Jikg
\ condition, _high:l and the frost (in the case of test conditions low or exira-low) in
(\ thie test unit
ﬁ latent heat of vapaorization of water (2 5004 Jig at 0 °C) Jikg
Ly length of duct m
Lm length to external static pressure measuring point m
In natural logarithm —
my mass of cylinder and bleeder assambly, empty a
my mass of cylinder and bleeder assembly with sample a
L mass of cylinder and bleeder assembly with oil from sample a
Many  |estimated indoor fan static efficiency —
Nmoty | estimated indoor motor efficiency —
Pa barometric pressure kPa
e compartment equalization pressure kPa
Pa external static pressure (ESP) kPa
Phac internal static pressure drop of the indoor coil cabinet assembly measured from Pa

cooling capacity test

O I50 2041 1 — Al righis ressnesd
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Symbol Description Unit
Pm measured external static pressure kPa
Pn pressure at the nozzle throat kPa abs
" velocity pressure at nozzle throat or static pressure difference across nozzle Pa
Re Reynolds number —
il kinematic viscosity of air mis
e heat removed from indoor-side compartment W
e heat removed by cooling coil in the outdoor-side compartment L
dp heat leakage info indoor-side compartment through pariiion separating indoor W

side from outdoor side
iy heat leakage into indoor-side compartment through walls, floor and ceiling M\
L. heat leakage out of outdoor-side compariment through walls, floor and ceiling C \9’ *
e line heat loss in interconnecting tubing A | o4 W
Fa heat input to calorimeter evaporator o (" 0“ W
. latent cooling capacity (dehumidifying) a“‘} L)
.. latent cooling capacity (indoor-side data) y 0 < W
.- sensible cooling capacity N “‘ A W
[ sensible cooling capacity (indoor-side data) \‘&N&‘ L
. heating capacity (indoor-side compartmggnt) W
o heating capacity (outdoor-side EE\paa nt) W
ey total cooling capacity cindw‘i@d‘amh W
fico | total cooling {:apac‘i}',- n:autdlﬁf-s,ide data) W
- total heatil}g cﬁhj {indoor-side data) W
o [total heatir&capzc,iw {outdoor-side data) L
Fian '&gted fan power fo circulate indoor air W
f‘,(\lgver input (indoor-side data) L)
X f‘,:‘ other power input to the indoor-side compartment (e.g. illumination, electrical and W
thermal power input to the compensating dewvice, heat balance of the
humidification device)
+ Poc | sumiof all total power input to the outdoor-side compartment, mot including power L)
to the equipment under test
Pe effective power input to the equipment W
Px power input to compressor Ll
Py total power input to equipment W
T air mass flow rate kg's
dro measured cutdoor air volume flow m¥s
dr refrigerant flow rate ka's
fra refrigerant and oil mixture flow rate ko's
gs standard flow rate ms
qr air-volume flow rate ms

& B0 3011 - All ights reserved
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Symbol Description Unit
gy, |indoor air-volume flow rate mils
Gw condenser water flow rate kgls
Jwe rate at which water vapour is condensed by the equipment a’s
gmw [water mass flow supplied to the outside compartment for maintaining the test kg's
conditions
Iy temperature, ambient b
a1 temperature of air entering indoor side, dry bulb "C
laz temperature of air leaving indoor side, dry bulb ‘C \[
laz temperature of air entering outdoor side, dry bulb “(0‘
[ temperature of air leaving indoor side, dry bulb ({\"c A
I temperature of surface of calorimeter condenser C \) M
[ temperature of water entering calorimeter A N 'C
la2 temperature of water leaving calorimeter o g 0' C
n velocity of air at nozzle Q\A m's
Fa specific volume of dry air portion of mixture at no;zleo < mkg
1", |specific volume of air at nozzle I n_13/ kg of
air-water
AN vapour mixture
Wy specific humidity of air enteringfpdoor sivde kg/kg of dry air
Wz specific humidity of air \\9 indoor side ka'kg of dry air
W, specific humidity al mlet ka'kg of dry air
W, water vapogr (rate) :ondensed by the equipment o's
Xy m r %frigerant to refrigerant-oil mixture —
Y expawsion factor -

5 Airflow setting

5.1 General

This International Standard 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 Pa shall be tested as non-ducted units.

5.2 Airflow setting for ducted indoor units

5.21 General

The airflow rate shall be specified by the manufacturer. This flow rate shall be for full-load cooling and be
expressed in cubic metres per second (m?3/s) of standard air conditions, as defined in 3.1, and correspond to a
non-operating compressor.

QIS0 2011 - Al rights reserved
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5.2.2 Airflow setting procedure for ducted indoor units

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

The rated airflow rate given by the manufacturer shall be set and the resulting external static pressure, p,.

(ESP) measured. The measured ESP shall be larger than the ESP for rating, defined in Table 1. If the unit has
an adjustable speed, it shall be adjusted to the lowest speed that provides at least the ESP for rating.

5.3 ESP for rating

5.3.1 If the rated ESP specified by the manufacturer is greater than or equal to the minimum value given in V\
Table 1, the specified rated ESP is used as the ESP for rating.

5.3.2 If the rated ESP specified by the manufacturer is less than the minimum value given in T;
larger than or equal to the 80 % of the maximum ESP, the specified rated ESP is used as the
The maximum ESP may either be specified by the manufacturer or identified from fan curves

manufacturer. ¥

5.3.3 If the rated ESP specified by the manufacturer is less than the mini ge given in Table 1 and
less than B0 % of the maximum ESP, the value of Table 1 or 80 % of the SP. whichever is smaller,
is used as the ESP for rating.

5.3.4 |f the rated ESP is not specified by the man t ue of Table 1 or 80 % of the maximum
ESP, whichever is smaller, is used as the ESP for rating.

5.3.5 The process of selecting the ESP for rati® shown in Figure 1.

If the determined ESP for rating is less Pa, the unit can be considered a non-ducted indoor unit.

S
O
\¥
(\0

8 © IS0 2011 - All ights reserved
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manufaciurer bs equal to or
greater than the value
In Takble 1

M

ESP spechled by the

YES
L
The ESP for rating |s
equal to the rated
ESP specliled
by the manufacturer
N

manufaciurer s equal to or
greater than B0 % of the
maxlmum ESP

M

Tha value
In Table 11s
graater than o @

o™
<
g&*
ESF for rating |s
ual to the rated

ESP spechled

by the manufachurer

1o 80 % oNlhe
rmaxlm P

The ESF for rating |s
aqual to the value In
Table 1

Thea ESP for rating |s
equal to B0 %
of tha maxlmum ESP

Figure 1 — Flowchart for selecting ESP for rating

SIS0 2011 — Al righis resened
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Table 1 — Pressure requirement for comfort air-conditioners

Standard capacity ratings Iiniml;n ':“xl::\:llmic
kW Pa
0<p<8 25
80«12 37
12<0<20 50
202030 62
30<0<45 75
45<0<82 100
82< <117 125 V\
M7 <p<147 150 Q
0> 147 175 @
®  For equipment tested without an air fier Installed, the minimum ESP. . shall 00
be Increased by 10 Pa.
*

5.4 Airflow setting for non-ducted indoor units measured by alglalcp)y method

Q‘B air discharge of the equipment.

with the provisions specified in AnnexC, as
propriate annexes of this International Standard.

5.41 Tests shall be conducted with 0 Pa static pressure main!
All air quantities shall be expressed as m¥/s of standard air.

5.4.2 Airflow measurements shall be made in ac
appropriate, as well as the provisions established jg other

NOTE Additional guidance for making ai&u ments can be found in ISO 3966 and ISO 5167-1.

5.5 Outdoor airflow 6

setting that is spe. manufacturer. Where the fan is non-adjustable, all tests shall be conducted at
the outdoor-sige air w fiaw rate inherent in the equipment when operated with the following in place: all
of the resi elements associated with inlets, louvers, and any ductwork and attachments considered by
the m r as normal installation practice. Once established, the outdoor-side air circuit of the
equip! 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 K.2.1).

If the outdoor airflowds a . all tests shall be conducted at the outdoor-side air quantity or fan control
aﬂ% by

5.6 Unit supplied without indoor fan

If no fan is supplied with the unit (i.e. coilonly units), the requirements in Annex A and the supplemental
requirements given in Annex P 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 International Standard shall have the cooling capacities and

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

10 © IS0 2011 - All nghts reserved
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requirements of Annex B and the test methods of Annex D and Annex E as specified in Clause 9. The
electrical input values used for rating purposes shall be measured during the cooling capacity test.

6.1.1.2 The tests shall ba 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 o 1 (£5 %).

6.1.1.32 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 wnits, either
operating with all other indoor units functionimg or without any other indoor wunits functioning. If lasts
cooling capacities of individual indoor units are conducted, the capacities shall be determined in

with the requirements of Annex G. nﬁ

6.1.1.5 The manufacturer shall specify, for varable-capacity compressors, the rg that is
needed to give fullload capacity and the equipment shall be maintaimed at that gﬂﬂigglw manufacturer
does not define the setting, the thermostat or controller shall be set fo its mirl'mu.m able temperature
satting.

6.1.1.8 If the equipment cannot be maintained at steady-state %E by its mormal controls, then the
manufacturer shall modify or override such controls so that S itions are achieved.

6.1.2 Temperature conditions

6.1.2.1 The temperature conditions stal ble 2 (columns T1, T2 and T3) shall be considered
standard rating conditions for the determipagion of ing capacity.

6.1.2.2 Equipment manufact ruse in 8 moderate climate similar to that specified in Table 2, column
T1 only, shall have a rating ed by tests conducted at these specified T1 conditions and shall be
designated type T1 oquipma

only, shall determined by tests conducted at these specified T2 conditions and shall be
da-slgnata-dty T2 equipment.

‘@ Equipment manufactured for use in a hot climate similar to that specified in Table 2, column T3
., shall have a rating determined by tests conducted at these specified T3 conditions and shall be
ignated type T3 equipment.

6.1.2.3 % manufactured for use in a cool climate similar fo that specified in Table 2, column T2

6.1.2.5 Equipment manufactured for use in more than one of the types of climate defined in Table 2
(columns T1, T2.and T3) shall have its rating determined by tests for each of the specified Table 1 conditions
for which they have been designated and tested.

©150 2011 — Al rights resered 11
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Table 2 — Cowoling capacity rating conditions

Standard rating conditions
Parameter
T T2 T3

Temperature of air entering indoor-side

dry-bulb 27 C 21°C 29°C

wet-bulb 18°C 15°C 19°C
Temperature of air entering outdoor-side:

dry-bulb 35°C 7 C 46°C
—  wet-bulb? 4°C 19°C 24°C V\
Test frequency® Rated frequency Wy Q
Test voltage Seae Table 3 - “\

T1 = Standard cooling capacity rating conditions for moderate cimates

MOTE G\) *

T2 = Standard cooling capacity rating condiiors for cool climales 6»
T3 = Standard cooling capacity rating condiiors for kot cimabes. (;\G

A
2 The wet-bulb iemperalure condiion shall only be required when iesing air-cooled :v“@ that evaporale the condensale

B Equipment with dual-raled frequencies shall be fested at each frequency

Table 3 — Voltages for capacity ang-gerformance tests (except maximum cooling
and maxin‘m ing performance tests)

Rated {nameplate) mlta%“'o»‘ Test voltage”
W N v
20NN 100
&1 Ug Fi 115
\ 180 io 207 200
0 2084 253 230
0 254 1o 341 265
342 o 420 400
421 fo 506 460
50T io 633 STk

2 For eguipment with dual-aled voRages such as 115230 and 2200440, the lest voltages would be 195 and 230 ¥ In Te first
example, and 220 V and 400V In the sscond example. For squipment with an exiended voltage range, such as 110 ¥V o 120 V or 220V
to 240 W, the test vollage would be 113 or 230V, respeciively. Whene the extended vollage range spans two or mone af e rated
voitage ranges, the mean of the rabed vollages shall be used o defermine the test vollage from the tabie

EXAMPLE For sguigment with an extended wollage range of 200 W 10 220 W, the (== voltage would be 230 W, based on the mean
voltape of 210 V.

B The voRages in mis table are for capacity and performance iests glher than e maximum coolng and mammum healing
periormancs besis

12 © IS0 2041 — All rights reserved
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6.1.3 Test conditions

6.1.3.1 Preconditions

The test room reconditioning apparatus and the equipment under test shall be operated until equilibrium
conditions are attained. Equilibrium conditions as required by 9.3 shall be maintained for not less than 1 h
before capacity test data are recorded.

6.1.3.2 Testing requirements

The test capacity shall include the determination of the sensible, latent and total cooling capacity as
determined on the indoor-side. 1 {

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

6.1.3.3  Duration of test

6.2 Maximum cooling performance test

6' .
6.21 General conditions 60\0

The conditions which shall be used during the maxim i are given in Table 4. The test shall be
conducted with the equipment functioning at full capag defined in 3.2. The test voltages in Table 3 shall

be maintained at the specified percentages u ng conditions. In addition, the test voltage shall be
adjusted so that it is not less than 86 % of the voltage at the moment of restarting the equipment after
the shut-down required in 6.24.2. The ination of cooling capacity and electrical power input is not

required for this performance test. \
6.2.2 Temperature condiﬁ%
Tests shall be ; t according to the conditions in Column T1, T2, or T3 of Table 4 based on intended
use, as detery .1.2, For equipment rated for use under more than one set of operating conditions, the
highest relevar\set of the intended operating conditions shall be applied for test purposes.
@\m«m conditions
Qo maximum cooling test shall be conducted with an indoor-side fan speed setting as determined in 5.2.
6.2.4 Test conditions
6.24.1  Preconditions
The controls of the equipment shall be set for maximum cooling.
6.24.2 Duration of test
The equipment shall be operated continuously for 1 h after the specified air temperatures have been
established (see Tables 4 and 14). All power to the equipment shall then be cut off for 3 min and then restored.

The equipment may be restarted either automatically or through the use of a remote controller or similar
device. The test shall continue for 60 min after the equipment restarts.

©150 2011 — Al rights reserved 13
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6.2.5 Performance requirements

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

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

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

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

6.2.5.2 The protective devices may trip only during the first 5 min of operation after the shut-down pen V\
of 3 min. During the remainder of that 1 h test period, no motor overload protective device shall trip. m
equipment shall be permitted to start and stop under the control of an automatic limit device, if pravid

6.2.5.3 For those models designed so that resumption of operation does not occur G itial trip

within the first 5 min, the equipment may remain out of operation for not longer tharn 30 min™ 1t shall then
operate continuously for 1 h. %,‘

Table 4 — Maximum cooling test con. @0\0

L\ dard rating conditions
Parameter ‘“
AN VT T2 T3

Temperature of air entering indoor-side:
— dry-buib e 32°C 27°C 32°'C
— wet-bulb A\ 23°C 19°C 23°C
Temperature of air entering omdoor-side% ov
— dry-buib 43°C 3BC 52°C
— wet-bulb® n\ 26°C 24°C 31'c
Test frequency® g Rated frequency
Test voitage \ Ja) 90% and 110 % of rated voltage with a single

nameplate voltage rating.

0 b) 90 % of the lower rated voltage and 110 % of
the higher rated voltage for urits with a dual or
exiended nameplate voltage rating.

3 The wet-bulb femperature congdifion shall cnly be required when testing alr-cooled condensers that evaporate the condensate
P Equipment with cuat-rated fequancies shal be lestad at sach frequency

6.3 Minimum cooling test

6.3.1 General conditions

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

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

temperature conditions are specified in the manufacturer's specification sheets, they shall be used in lieu of
those given in Table 5.
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6.3.3 Airflow conditions

The controls, fan speeds, dampers and grilles of the equipment shall be set to produce the maximum
tendency to frost or ice the evaporator, providing such settings are not contrary to the manufacturer's
operating instructions.

6.3.4 Test condition

6.3.4.1 Preconditions

The equipment shall be started and operated until operating conditions have stabilized.
6.3.4.2 Duration of test V\

After the operating conditions have stabilized (Table 5 and Table 14), the equipment shall
period of 4 h. Theequpmentshdlbepeﬂmtﬁedtosbopandslartundutheconholo(an !lmtdevvoe.

if provided.
6.3.5 Performance requirements 6, b

6.3.5.1 The equipment shall operate under the conditions speci % any indication of damage.

6.3.5.2 At the end of the 4 h test, any accumulation of on!he indoor coil shall not cover more
than 50 % of the indoor-side face area of the indoor the airflow rate by more than 25 % of the
initial airflow rate. If the equipment and test ap not allow visual observation of the indoor coil or if
the indoor air volume rate is not measured, the irements of 6.3.5.3 shall be met.

6.3.5.3 During the 4 h tes nt temperature of every indoor coil circuit or the refrigerant
suction pressure shall be meas t mlervah that span 1 min or less. The measurement(s) made
10 min after beginning the 4 be defined as the initial value(s). If the suction pressure is measured,
it shall be used to calculate suction temperature.

a) If the compre: &) does(do) not cycle off on automatic controls during the test and

— if coill\gircuit temperatures are measured, the temperatures shall not remain more than 2 "C below
the correspanding initial value for each circuit for more than 20 consecutive min, or

(\0 if suction pressure is measured, the saturated suction temperature shall not remain more than 2 °C
below the initial value for more than 20 consecutive min.

b) If the compressor(s) cycle(s) on and off on the automatic controls during the test and
—=_if coil circuit temperatures are measured, the individual circuit temperatures measured 10 min after
the beginning of any on cycle during the test shall not be more than 2 "C below the corresponding
'ni'_nl circuit temperature(s), or

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

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

6.4.1 General conditions

The freeze-up drip test shall be run immediately after completion of the minimum cooling and freeze-up air
blockage test and at the conditions specified in Table 5. The test shall be conducted with the equipment

functioning at full-load operation, as defined in 3.20, except as required in 5.4. The determination of capacity
and electrical power is not required for this performance test.
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6.4.2 Temperature conditions

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

6.4.3 Airflow conditions

The air inlet to the indoor coil shall be covered to completely block the passage of air, so as to attempt to
achieve complete blockage of the evaporator by frost or ice.

6.4.4 Test conditions

6.44.1 Preconditions

The equipment shall be started and operated until the operating conditions have stabilized. Q
6.4.42 Duration of test 0(0

After the operating conditions have stabilized, the equipment shall be operated for g perio of 4 h. The
equipment shall be permitted to stop and start under the control of an automatic limi| ¥ provided. At the
end of the 4 h test, the equipment shall be stopped and the air inlet covering til the accumulation
of frost or ice has melted. The equipment shall then be turned on with t% operating at the highest
speed for 5 min.

6.4.5 Performance requirements .
During the test, no ice shall drip from the coil and no wi Il drip or blow off the equipment on the indoor
side.

Table 5 — Minimum cooling 3 = @ﬂp air blockage and freeze-up drip test conditions

< Standard test conditions

PR.QM T1and T3 T2
Temperature of air entekg indoor-side:
— dry-bulb \ 21C 21°C
— @ 15°C 15°C
TemperMure of air entering outdoor-side:
—  dry-buib 21°'C 10°C
—  wet-bulb® =% =
Test frequency® Rated frequency
Test voltage See Table 3

2 The wet-bulb tlemperature condition shall only be required when lesiing air-cooled condensers fiat evaporale the condensate
b

Equiprnent with dual-rated frequencies shal be lested at sach frequency

6.5 Condensate control test and enclosure sweat test

6.5.1 General conditions

The conditions which shall be used during the condensate control and enclosure sweat test are given in
Table 5. All indoor units shall be functioning during this test. This test is not required for ducted units.
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6.5.2 Temperature conditions
The temperature conditions which shall be used during this test are given in Table 6.

6.5.3 Airflow conditions

The controls, fans, dampers and grilles of the eqguipment shall be set io produce the maximum tendency to
sweat, provided such settings are not confrary fo the manufacturer's operating instructions.

6.5.4 Test conditions

6.5.4.1 Preconditions

condensate collection pan filed to the owerflowing point and shall be run until the cond has
become uniform (see Tables 6 and 14). O

After establishing the specified temperatures, equipment without condensate pumps shall be stagied Q the
ngl& fi
6.59.42  Duration of test

(o
The equipment shall be operated for a period of 4 h. QO
6.5.5 Performance requirements Qe
.

6.5.51 When operating at the test conditions sgei i Tabla 6, no condensed waler shall drip, run or
blow from the equipment nor shall the equipme WL

6.5.52 Equipment that rejects Tl‘% o the condenser air shall dispose of all condensate and there
atar

shall ba no dripping or blming-u% m the equipment such that the building or surroundings become
wel.

(\\ Table &8 — Condensate control test conditions

{ ~ Parameter Standard test conditions
Tempdgature of air entering indoor-side:
&iﬂz ac
‘IS wet-bulb 24°C
Temperature of air entering outdoor-side:
—  dry-badb 271°C
— wel-bulb® 24°C
Test fraquency™ Rated frequency
Test woltage® See Table 3
3 The wet-bulb iemperaturs condition shall only be required when lesting air-cooked condensers that evaporale the condensale.
b Equipment with dual-rated frequancies shall be tested at sach frequency.
¢ Equipment with dual-rated voRages shall be tesied at the higher vollage.
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7 Heating tests
7.1 Heating capacity tests

T7.1.1 General conditions

T.1.11 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 8.1 and 9.2. To constitute a
valid test, the test tolerances specified im 9.3 shall be satisfied.

T.1.1.2 All Clause 7 heating capacity tests shall be conducted at the standard rating conditions specified

in Table ¥ with the heat pump operating at full capacity, as defined in 3.2, with all indoor units and
compressors funclioning. 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 %) Q

T.1.1.3 The electrical input walues used for rating purposes shall be measured during bm@g
capacity tests. Resistive elements used for heating indoor air other than those used for i ll be
prevented from operating during the heating capacity tests.

*
T.1.1.4 Tests of modular systems and modular heat recovery systems m &unﬁeﬂ at part-load
heating capacities. If conducted, part-load heating capacities shall he de in accordance with the
requirements of Annex F.
T.1.1.5 Tests may be conducted to determine the heati ‘EH:Q of individual indoor units, either
operating with all other indoor units functioning or witho er indoor units functioning. i tests are
conducted, the capacities shall be determined in accord the requirements of Annex G.

T.1.1.6 If the manufacturer does not s ni@ham'isa, the thermostat or controller shall be set at its
maximum allowable temperature setting.

7.1.2 Temperature conditions

T.1.21 Three di#{'ﬂoﬁha-aide temperature conditions, designated as H1, H2 and H3, are specified
in Table 7.

T.1.2.2 e 7 temperature conditions for the air entering the indoor side of the equipment shall be used
for all h acity tests.

T.1.23 All heat pumps shall be rated based on testing at the H1 temperature conditions. Heating capacity
tests shall also be conducted at the H2 and'or H3 temperature conditions if the manufacturer rates the
equipment fior operation at one or both of these temperature conditions.

T.1.24 If the heat pump is rated for operation at two frequencies or, in some cases, if the equipment has
a dual-rated voltage. then more than one heating capacity test shall be conducted at each applicable outdoor-
side temperature condition. Table & (and Table 2) shall be used to determine if additional heating capacity
tests are required.
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Table 7 — Heating capacity rating conditions

Standard rating conditions
Parameter
e | w2 H3®

Temperature of air entering indoor-side:
—  dry-bulb 20°C
— wet-bulb (maximum) 15°C
Temperature of air entering outdoor-side:
— dry-bulb 7C 2°C -7°C
— wet-bulb 6°C 1°C -8 \L
Test fraquency® Rated frequency  \( ?‘
Test voltage 5 Vtri-ugt;eﬂ"f.. oy 3
? i a defrosting cycle occurs during the H1. H2 or H3 healing capacity tests, testing under these ‘be..w
using elther the calorimeter or the Indoor air enthalpy method (see Annexes C and D) b
P Equipment with duatrated frequencies shall be tested at each frequency :a .
7.1.3 Airflow conditions 6Q
7.1.31 For ducted indoor units, measuremeant ®or-side air volume rate is required in all cases,
regardless of whether the calorimeter test method, doar airenthalpy test method is used to provide the

primary measurement of heating capacity.

7.13.2 Airflow measurements %ﬂade in-accordance with the provisions specified in Annex A for
ducted units and Annex C for otl its, as appropriate, as well as the provisions established in the other
annexes of this International i

NOTE Additional gafdance conceming airflow measurement can be found in ISO 3966 and ISO 5167-1.

NOTE All tes are expressed in units of cubic metres per second of standard air. For the heating capacity
calculations descMbed in Annex E, the indoor-side airflow rate is expressed in units of cubic metres per second of the air-
water ’@ur mixture.

@ " When tests are made at settings other than those prescribed in 7.1.3.4 and 7.1.3.5, these
ternative settings shall be noted together with the heating capacity ratings.

7134 Equipment settings, both on the indoor and outdoor air sides, shall be the same as those

established during the coofing capacity tests. The heating capacity tests shall be conducted at the outdoor-
side airflow rate that is inherent in the outdoor-side air circuit, with the exception of any adjustments allowed if
using the outdoor air-enthalpy test method (see Annex K).

7.1.35 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.

7.1.4 Defrost operation

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

7142 Any defrost cycle, whether automatically or manually initiated, that occurs while preparing for or

conducting a heating capacity test, shall always be automatically terminated by the action of the heat pump's
defrost controls.
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7.143 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

7.1.51 The test procedure consists of three periods: a preconditioning period, an equilibrium period and
a data collection period. The duration of the data collection period differs depending on whether the heat
pump's operation is steady-state or transient. In addition, in the case of transient operation, the data collection
period specified when using the indoor air enthalpy method (see 7.1.11.5) is different from the data collection
period required if using the calorimeter method (see 7.1.11.6).

7.15.2 Annex Q pictorially represents most of the different test sequences which are possible when
conducting a heating capacity test.

\e
7.1.6 Preconditioning period ((\ Q

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

*
7.1.6.2 A defrost cycle may end a preconditioning period. If a defrost cycle & a preconditioning

period, the heat pump shall operate in the heating mode for at least 10 min termination prior to
beginning the equilibrium period. 6

7.1.63 It is recommended that the preconditioning period wQan automatic or manually induced
defrost cycle when testing at the H2 and H3 temperature con N

7.1.7 Equilibrium period
7471 The equilibrium period immedia&q&s the preconditioning period.
7472 A complete equilibrium p%i 1.h in duration:

7173 Except as spﬂ& in 7.1.11.3, the heat pump shall operate while meeting the 9.3 test tolerances.

7.1.8 Data collecti i
7.1.8.1(\0| ‘data collection period immediately follows the equilibrium period.

7182 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.

7183 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
10s.

7184 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.

7185 During defrost cycles, plus the first 10 min following defrost termination, certain data used in
evaluating the integrated heating capacity of the heat pump shall be sampled at equal intervals that span 10 s
or less. When using the indoor air enthalpy method, these more frequently sampled data include the change
in indoor-side dry-bulb temperature. When using the calorimeter method, these more frequently sampled data
include all measurements required to determine the indoor-side capacity.
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7.1.86 For heat pumps that automatically cycle off the indoor fan during a defrost, the contribution of the
net heating delivered and/or the change in indoor-side dry-bulb temperature shall be assigned the value of
zero when the indoor fan is off, if using the indoor air enthalpy method. If using the calorimeter test method,
the integration of capacity shall continue while the indoor fan is off.

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

WAl = AMir-0)"Yie) |, 100 % 1)

Alj(; <o) QV\

7.1.9 Test procedure when a defrost cycle (whether automatically or manually i ends the
preconditioning period (7.1.6) G

7.1.9.1 If the quantity %At exceeds 2,5 % during the first 35 min of the dmwidion period, the heating
capacity test shall be designated as a transient test (see 7.1.11). i at pump initiates a defrost
cycle during the equilibrium period or during the first 35 min of the d period, the heating capacity
test shall be designated as a transient test. g

7.1.9.2 If the conditions specified in 7.1.9.1 do not a & test tolerances given in 9.3 are satisfied
during both the equilibrium period and the first 35 mj ata collection period, then the heat capacity test
shall be designated a steady-state test. Steady-gtay shall be terminated after 35 min of data collection.

7.1.10 Test procedure when a t @. does not end the preconditioning period (7.1.6)

2 defrost cycle during the equilibrium period or during the first 35 min of
capacity test shall be restarted as specified in 7.1.10.3.

7.1.101 If the heat pump jgiti
the data collection period,

71102 i the‘_ﬁe ity %A exceeds 2,5 % any time during the first 35 min of the data collection period,
the heating st shall be restarted as specified in 7.1.10.3. Prior to the restart, a defrost cycle shall
occur. This de cycle may be manually initiated or delayed until the heat pump initiates an automatic

defro&

<§'\QG If either 7.1.10.1 or 7.1.10.2 apply, then the restart shall begin 10 min after the defrost cycle

rminates 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 7.19.

7.1.104 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 safisfied 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.

7.1.11 Test procedure for transient tests

71114 When, in accordance with 7.1.9.1, a heating capacity test is designated as a transient test, the
adjustments specified in 7.1.11.2 to 7.1.11.5 shall apply.

7.1.112 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

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

TA4.11.4 The test tolerance parameters in Table 8 shall be sampled throughout the equilibrium and data
collection periods. All data collected during each interval, H or D, shall be used to evaluate compliance with
the Table 7 test tolerances. Data from two or more H intervals or two or more D intervals shall not be
combined and then used in ewvaluating Table 6§ compliance. Compliance is basad on evaluating data from
each interval separately.

T4.11.5 If using the indoor air enthalpy method, the data collection period shall be extended until 3 h have
elapsed or until the heat pump completes three complete cycles during the period, whichever occurs first. If, at
an elapsed time of 3 h, the heat pump is conducting a defrost cycle, the cycle shall be compleied before
terminating the collection of data. A complete cycle consists of a heating period and & defrost pericd, from
defrost termination to defrost termination. Q

T.4.11.6 If using the calorimeter method, the data collection period shall be extended untd
elapsed or uniil the heat pump completes six complete cycles during the period, whichewer occu
an elapsed time of 6 h, the heat pump is conducting a defrost cycle, the cycle shall be
terminating the collection of data. A complete cycle consists of a healing period and a defr enicd, from
defrost termination to defrost termination. ‘a,‘

NOTE Consecutive cycles are repefiive with similar frost and defrost in selecting data wsed for
calculating the integrated capacity and power.

9.;3.‘1, the outdoor air enthalpy test

TA11.T Because of the confirming test method requine:
*specified in 7.1.11.2, during a heating

apparatus may have to be disconnected from the heat
capacity test. If remowal during a test is required, the ch r intarval shall not be counted as part of the
elapsed time of the equilibrium or data collection periods changeover interval shall be defined as starting
the instant the heating capacity test is designa transient test and ending when the test tolerances from
Table & are first re-established after the uuw thalpy apparatus is disconnected from the heat pump.

Table B — Variations allowed in %mg capacity tests when using the transient (T) test procedure

Q} Variation of arithmetical Variation of individual
Sges

mean values from specified | readings from specified
test conditions test conditions

Interval H* | Interval D° | Interval H? | Interval D°

Ta g air entering indoor-side:
_m +0,6 "C +1,5"C +10°C 2,5 "C

— wet-bulb — — — —
Temperature of air entering outdoor-side:

—  dry-bulb +0,6 *C +15°C +1.0°C +5,0 *C
— wet-bulb 0,3 *C +1,0*C 06 °C —
Voltage — — +2 % 2%
External resistance to airflow — — +5 Pa —

. Applies when ihe heal pumg Is in the heabing mode, except for the first 10 min afler lermination of a dedost cycle.

B applies during a defrost cycle and during the Arst 10 min after the terminabion of a defrost cycle when the heat pump s coerating n
the healing madea.

T.1.12 Heating capacity test results

T.1.124 The electrical energy supplied to the heat pump during the applicable test period specified in
7.1.8 shall be measured along with the cormesponding elapsed time, in hours, of the test period.
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7.1.12.2 Average heating capacity and average electrical power input shall be calculated in accordance
with 10.1.4 and 10.1.5 using data from the total number of complete cycles that are achieved before data
collection is terminated. In the event that the equipment does not undergo a defrost cycle during the data
collection period, the entire 6 h data set shall be used for the calculations.

7.2 Maximum heating performance test

7.21 General conditions

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

7.22 Temperature conditions ;

The temperature conditions given in Table 9 shall be used during these tests, manufacturer
specifies higher temperature conditions in the manufacturer's equipment speciﬁ%c:n ts.
*

7.23 Airflow conditions G

The maximum heating test shall be conducted using the indoor—@%speed setting determined in 5.2
7.2.4 Test conditions )?

7.24.1  Preconditions

The controls of the equipment sh%\n maximum heating.

7.24.2 Duration of test

The equipm&lsﬁ‘e operated for 1h after the specified air temperatures have been attained. The
by

equipment s rmitted to stop and start under the control of an automatic limit device, if provided.
0\, Table 9 — Maximum heating test conditions
O
‘ A) Parameter Standard test conditions
Temperature of air entering indoor-side:
—  dry-buib 27°C
Temperature of air entering outdoor-side:
—  dry-bulb 24°C
— wet-bulb 18°C
Test frequency® Rated frequency
Test voltage a) 90 % and 110 % of rated voltage for equipment with a
single nameplate voltage rating
b) 90 % of the lower rated voltage and 110 % of the
higher rated voltage for equipment with a dual or
extended nameplate voltage rating
2 Equipment with dual-rated frequencies shall be testad at each frequency

7.243 The equipment shall operate under the conditions specified in Table @ and 7.2.4.2, without
indication of damage.
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T.24.4 The motor overload protective devices may trip only during the first 5 min following the 3 min cut-
off of power. During the remainder of that 1 h test period, no motor overload protective device shall trip.

T.24.5 For equipment designed so that resumption of operation does not occur after initial trip within the

first 5 min, the equipment may remain out of operation for not longer than 3 min. It shall then operate
continuously for 1 h.

7.3 Minimum heating perfermance test

T7.3.1 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 wnits and compressors shall be functioning during this test. The
determination of the heating capacity and elecirical power input is not required for this performance tes|

7.3.2 Temperature conditions 00

The temperature conditions shall be as given in Table 10, unless the manufacturer lower conditions
in the manufacturer's equipment specification sheais.

T.3.3 Airflow conditions

The controls of the equipment shall be set for maximuWhvegilaﬁr@ air dampers and exhaust air

dampers, if provided, shall be closed.

Table 10 — I\Iini@ln heating test conditions

Parameter Q_\ Standard test conditions
Temperature of air entering indoor-side: ‘o o
—  dry-bulb e( 20°C
Temperature of air Bntﬁg Wu‘qrs!de“‘
—  dry-bulk -T°C
— wel-bulny -8 °C
Tast m@th Rated frequency
Test vnlﬁge‘ See Table 3
3 i e squipment can be operalied Under the H3 femperature condfion, —7 “C dry-bulb and —8 “C wet-bulh shall be used In lieu of
3 "Ci-8 "C.
b Equipment with dual-raled fmsquencies shall be iesbed at sach frequency.
E  Equipment with duakraled voltage shall be tesied al ihe higher voltage. This requirement for testing at a single voitage shall
supersadE

T7.3.4 Test conditions

T.3.41 Preconditions

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

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

7.3.5 Performance requirements

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

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

T4 Automatic defrost test

\e
Q
741 General conditions 0(0

This test is not required if provision is made o ensure that cool air (less than 18" & not blown into the
conditioned space during defrost. The test shall be conducted with the equij ioning at full capacity,
as defined in 3.2, except as required in 7.4.3. The conditions for tes y and test woltage given in
Table 6 shall be used during the automatic defrost test. The j heating capacity and electrical

power input is not required for this performance test. Q

T.4.2 Temperature conditions .

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

7.43 Airflow conditions @\ e

Unless prohibited by the ma cturer, the indoor-side fan is to be adjusted to the highest speed and the unit
outdoor-side fan to &mat speed, if separately adjustable.

T4.4 Test r&di.iinm

Q\' Preconditions

e equipment shall be operated until the temperatures specified for H2 conditions in Table 7 have been
stahilized.

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

7.45 Performance requirements

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

8.1.1 General conditions

8111 All modular heat recovery systems shall have heat recovery capacities and heat recovery
efficiencies (HRE) determined in accordance with the provisions of this Imternational Standard. All tests shall
be caried out in accordance with the test requirements of Annex B and the test methods described in
Annex D, Annex E and Annex H.

B1.1.2 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. *

81.1.3 The manufacturer shall specify the inverter frequency of the compressor neaded to give N
conditions, as defined in 3.20, and the equipment shall be maintained at that frequency. If the ent
cannot be maintained at steady-state conditions by its normal controls, then the manufact specify

how to modify or over-ride such controls so that steady-state conditions can be achieved.

(o
8.1.2 Temperature conditions QO

The temperature conditions shall be as specified in Table 11. Q
Table 11 — Heat reco’ itions
3-room calorimeter or air ent 2-room air enthalpy
d.b. termperature wWwamm d.b. temperature w.b. temperature

Outdoor-side T°C BT T°C 6°C
Indoor-side:
—  heating 207G 157G (max) 20°C 18°C
— cooling 0 7oC 18°C 20°C 18°C
Test frequency™ Rated frequency
Test See Table 3
o ent with dual-raled frequencies shall be tested al sach frequency.
b The test yoitags of dual-rated squipmsnt shail be testad at e higher voitags of Tabs 2.

9 Test methods and uncertainties of measurement
9.1 Test methods

9.1.1 General

Capacity tests shall be conducted in accordance with the testing requirements specified in Annex B using
either the calorimeter test method (see Annex D) or the indoor air-enthalpy test method (see Anmex E),
subject to the provision that the test results are within the limits of uncertainties of measurements establishad
in8.2.
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9.1.2 Calorimeter test method

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

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

test period.
0.1.2.3 The apparatus used to make the indoor-side airflow and static pressure measurements shall I:ra
located within the indoor-side compariment of the calorimeter for all tests, except where apaufmauma i

are used for setting the airfflow. In this case, the aiflow measuring apparatus may be removed
damper has been set to obtain the required airflow and static pressure.

8.1.3 Indoor air enthalpy method

8.1.31 A confirming test may be conducted to verify the results obtai rg the indoor air-enthalpy
test method. The following test methods may be used for confirming purpc&c

a) outdoor water coil method (see Annex I); 6
b) compressor calibration method (see Annex 1) Q

c) refrigerant enthalpy method (see Annex J);

d) outdoor air-enthalpy test method | nex

&) indoor calorimeter mﬁn‘naﬁ& method (see Anmex L);

fi  outdoor calorimeter confi ive test method (see Annex M);

g} halan imeter confirmative test method (see Annex M).
NDTE md& M is not used as a confirmative test by testing laboratories (see M.1.1).

@‘@ The results of the primary test shall agree with the results of the confirmative test within & % fo be

9.2 Uncertainty of measurement
8.21  The unceriainty of measurement shall not exceed the values specified in Table 12.

8.22 The steady-state cooling and heating capacities determined using the calorimeter method shall be
determined with & maximum uncertainty of 5%. This value is an expanded uncerainty of measurement
expressed at the level of confidence of 85 %.

8.23 Heating capacity determined during transient operation (defrost cycles) using the calorimeter method
shall be determined with 8 maximum uncertainty of 10 %. This wvalue is an expanded uncertminty of
measurement expressed at the level of confidence of 95 %.

8.24 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 uncerainty of measurement
expressed at the level of confidence of 85 %.
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Table 12 — Uncertainties of measurement

Measured quantity Uncartainty of measuremeant?

Air-
—  dry-bulb temperature 0,2°C
—  wet-bulb temperatura® 03°C
—  wolume flow 5%
— slabic pressure difference 5 Pa for presswre <100 Pa

5 % for pressure =100 Pa
Electrical inputs 0.5 %
Time 0.2 %
Mass 10% ‘ﬂ(\_
Speed 10 % \S
MOTE Unoerainty of measuremeni comprses, In general, many compansnts. Some of thess cCompanents may n&’mh&u an the
basis of the statistical distribution of the resulls of a serfes of measuremenls and can be charachen y axperimenial standard
deviations. Estimates of obher components can be based on expenence of other informabicon P iz, .
3 Uncerainty of measurement ks an estimale characterizing the range of valuss within which Muuvur the measuremenl e,
basad on a 53 % confidence inlerval {see IEONEC Guide 53-3). 6
b Can be measured direcly or indireciy. 0

. ¥

9.3 Test tolerances for the capacity tests

9.31 The maximum permissible '.rariatil:rﬁ a@':d'ru'id ual observation from a specific test condition during
a steady-state capacity test is listed in T% 3. If a test condition is not specified, the values in column 3 of
Table 13 represent the greatest 2 difference betwesn maximum amnd minimum nstrument
observations during the fest Whenﬂvﬂssed as_a percentage, the maximum allowable wariation is the
specified percentage of the avmelit,ar awerage of the observations.

8.3.2 The maximur p ssible wariations of the average of the test observations from this International
Standard or sir;iﬁed t conditions are show in Table 13.

0.3.3 efrost conditions, the normal functioning of the test room reconditioning apparatus may be
disturbYdNBecause of this, the maximum allowable deviation of air temperature readings shall be three times

those specified in Table 13.
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Table 13 — Variations allowed during steady-state cooling and heating capacity tests

Variations of arithmetical mean Maximum variation of individual
Reading values from specified test readings from specified test
conditions conditions®

Temperature of air entering indoor-side

dry-bulb 0,3 "C +0,5"C
— wet-bulb +0,2 "C2 +0,3 "C?
Temperature of air entering outdoor-side:

dry-bulb 0,3 "C +0,5"C
— wet-bulb +0,2 "CP 0.3°c*
Viltage +1 % +2 % (%
Air volume flow rate® 5 % +10 W@w(\ \

a Mod applicable Tor heating tesis.

within the first 5 min of the data collection peiod.

¥ omiy applies to cocling capacity bests ¥ eguipment rejects condensaie o the culdoos coil

E  Onily apphes o te indoor air enthaipy method. The best condibion Is defined as the me

oo

medical mean of airflow taken

9.4 Testtolerances for performance tests

The maximum allowable variation of any indivg

Q%

specified test condition is established in Table 14.

T@ Test tolerances for performance tests

o

servation made during a performance test from the

Rnadinp

Maximum variation of individual readings
from specified test conditions®

PoNa

'
Air termperaturgs: 0\
dry-bulb '\ +1,0°C
— &-bulb +05"C
+2 %

ouldoos side shall apply

a The iest iolerances do nal apply when the equipment is siopped, changing compressor spessd or from dedrost infiation bo 10 min
after defrast lermination. Excepl duning these inbervals, dry-bulb temperature folerances of £2.5 "C on he indoor side and +5 "C on the

10 Test results
10.1 Capacity calculations

10.1.1 General

The results of a capacity test shall express quantitatively the effects produced upon air by the equipment
being tested. For given test conditions, the capacity test results shall include the following gquantities as are

applicable to cooling or heating:
a) ftotal cooling capacity, in watts;
b) sensible cooling capacity, in watts;
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c) latent cooling capacity, in watts;

d) heating capacity, in watts;

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

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

NOTE 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 Q
Test results shall be used to determine capacities without adjustment for permissible variati &St
conditions. Air enthalpies, specific volumes and isobaric specific heat capacities shall on the
measured barometric pressure.

(o

10131 An average cooling capacity shall be determined from the ing capacities recorded over
a data collection period of at least 30 min.

10.1.3 Cooling capacity calculations

.

10132 An average electrical power input shall be from the set of electrical power inputs
recorded over the data collection period or from the int electrical power for the same interval in cases
where an electrical energy meter is used.
10.1.3.3  Standard ratings of capaciti gude the effects of circulating-fan heat, but shall not include
supplementary heat. For units provi a fan, the effects to be taken into account shall be calculated
according to Annex P. d%

10.1.4 Heating ca ity@ldonl

10.1.41 Stv-ctth capacity calculations

10.1.4Q01he heating capacity test is conducted in accordance with the provisions of 7.1.9.2 or 7.1.104, a
heating ®apacity 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 indoor air-enthalpy test method.

10.1.4.1.2 An average heating capacity shall be determined from the set of heating capacities recorded over
the data collection periad.

10.1.4.1.3 An average electrical power input shall be determined from the set of electrical power inputs
recorded over the data collection or from the integrated electrical power for the same data collection period.

10.1.42 Transient capacity tests

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

10.1.4.22 For equipment where one or more complete cycles occur during the data collection period, the
following shall apply. The average heating capacity shall be determined using the integrated capacity and the
elapsed time corresponding to the total number of complete cycles that occurred over the data collection
period. The average electrical power input shall be determined using the integrated power input and the
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elapsed time cormesponding to the total number of complete cycles during the same data collection period as
the one used for the heating capacity.

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

10.1.4.23 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 comesponding 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 cormesponding to the same data collection period as the one used
for the heating capacity (see Example 2 in Annex Q).

10.1.4.24 For equipment in which a single defrost occurs during the test period, the following shall aw
The awerage heating capacity shall be determined using the integrated capacity and the elap iwe
comesponding to the total test period (3 h if using the indoor air-enthalpy test method; & usi the
calorimeter test method). The average electrical power input shall be determined using tﬁ@&d power

input and tha elapsed time comesponding to the total test period (see Example 3 in Annt,

10.1.5 Power input of fans ‘a' 3

The fan power measured during the test shall be included in the da&‘lﬂwer consumpticn and in the
calculation of efficiencies. Standard ratings of capacities shall in:l% ffects of circulating-fan heat, but
shall not include supplementary heat. For units provided witho . the effect of the fan to be taken into
account shall be calculated according to Annex P.

*

10.2 Data to be recorded

The data to be recorded for the capaci ts are given in Table 15 for the indoor air enthalpy test method
and Tables 16 and 17 for the roo yneter test method. The tables identify the general information

required but are not intended fo lippng We data to be obiained. Electrical input values used for rating purposes
shall be those measured durigepth pacity tests.

THNQE — Data to be recorded for the indoor air-enthalpy capacity tests

No. ‘ e Data
N EE
‘Clhaenlera
Ke Barometric pressure, in kilopascals
N 4 | Time of tests
5 ] Power input to equipment?, in walls
6. [Energy input fo equipment®, in wati-hours
T |Applied voltage(s). in volts
B | Total current input to equipment. in amperes
8 JFreguency. in heriz
10 | External resisiance o airfiow for each indoor unit, in pascals

11 |Fan spead seifing

12 ] Setting of variable capacity compressor at full koad

13 ) Dry-bulb temperature of air entering equipment. in degrees Calsius

14 |'Wet-bulb termperature of air entering equipment, in degrees Calsius

15 ] Dry-bulb temperature of air leaving measuring device, in degrees Calsius

16 |'Wel-bulb temperature of air entering measuring device, in degrees Celsius

17 ] Ouidoor dry-bulb and wet-bulb temperatures. in degrees Calsius

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

3 Total pawer input and, where required, input io eguipment components.

¥ Energy nput ta squipmesnt is requirsd only during detost ooerations
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Table 16 — Data to be recorded for calorimeter cooling capacity tests

No. Data
1 Date
2 |Observers
3  |Barometric pressure. in kilopascals
4 |Fan speed setting indoor and outdoor
5 |Applied voltage, in volis
6 |Frequency, in hertz
7 |Total current input to equipment. in amperes
8 |Total power input to equipment®, in watts
0 Setting of variable capacity compressor at full load, control dry-bulb and wet-bulb temperature of air (indoor-side Q*
calonmeter compartment)®, in degrees Celsius 4
10 | Control dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter compartment)®, in degrees A
11 |Average air temperature outside the calonmeter if calibrated (see Figure D.1), in degrees Celsiug~
12 | Total power input to indoor-side and outdoor-side compartments, in watts
13 |Quantity of water evaporated in humidifier, in kilograms -~ {A, s
14 Temperature of humidifier water entering indoor-side and outdoor-side (if us ents or in humidifier
tank, in degrees Celsius C.
15 | Cooling water flow rate through outdoor-side compartment heat-rejectin Noieh litres per second
16 ] Temperature of cooling water entering outdoor-side compartmeg¢ Yor heN-rejection coil, in degrees Celsius
17 | Temperature of cooling water leaving outdoor-side comp ffom heatyejection cod, in degrees Celsius
18 | Temperature of condensed water leaving outdoor-si riment, in degrees Celsius
19 | Mass of condensed water from equipment, in ams
20 | Volume of airflow through measuring lokle separafing parfition, in cubic metres per second
21 |Air-static pressure difference acn Ma.ratmg partition of calorimeter compartments, in pascals
22 |Refrigerant charge added by the house, in kilograms
. Total power Input 10 the ec&ﬂ. oxcept 'more ihan one exiernal power connection is provided on the equipment; record nput
to sach cormectan separsly.
P seeDi1s ‘

0 Table 17 — Data to be recorded for calorimeter heating capacity tests

Data

Date

Observers

Barometric pressure, in kilopascals
Fan speed setting indoor and outdoor
Applied voltage, in voils

Frequency, in hertz

Total current input to equipment, in amperes
Total power input to equipment®, in watts

Setting of variable capacity compressor at full load

Control dry-bulb and wet-bulb temperature of air (indoor-side calormeter compartment)®, in degrees Celsius
Control dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter compartment)®, in degrees Celsius
Average air temperature outside the calonmeter if calibrated (see Figure D.1), in degrees Celsius

anocnﬂcnm:-ww-z

-y
—

~N
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Table 17 (continued)

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

14 |Quaniity of water evaporated in humidifier, in kilograms

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

168 | Cooling water flow rate through oubdoor-side compartment heat-rejection cail. in litres per second
17 | Temperature of cooling water entering outdoor-side compartment, for heat-rejection cail, in degrees Calsius

15

18 | Temperature of cooling water leaving outdoor-side compartment, from heat-rejection cod, in degrees Celsius

19 | Mass of condensed water from egquipment, in kilograms \[
20 | Temperabure of condensed water leaving outdoor-side compartment. in degress Calsius 0‘
21 |Volume of airfiow through measwrning nozzle of the separafing parfition. in cubic metres per 5&0006(\ \

22 | Air-stafic pressure difference across the separating partiion of calorimeter compartments, ir@&h‘

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

3 Total powes inpul io the equipmant, excepl B more ihan one exiernal powar connection C®Bﬂ"‘e equipment; record ingu

bo mach cormeclion separately.

b seepis

10.3 Test report

10.3.1 General infermation

As a minimum, the test report sh gin the following general information:
a) armeference to this Inierr‘sa%ml Standard, i.e. 150 15042:2011;

the date; ,\M‘O‘

[EEI ins

(\@e test locationg

the test method(s) usaed (calorimeter or air-enthalpy);
fi  the test supervisor;
g) the test object, cimate type designation (i.e. T1, T2, T3);
h) adescrption of the test set-up, including equipment kocation;
i) the nameplate information (see 11.2).
10.3.2 Rating test results

The values reported shall be the mean of the values taken owver the data collection period, and shall be stated
with an uncertainty of measurement at a confidence level of 85 % and in accordance with ISOMEC Guide 98-3.

10.3.3 Performance tests

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

11.1 Nameplate requirements

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

11.2 Nameplate information

The nameplate shall provide the following minimum information in addition to the information required in
international safety standards:

a) the manufacturer's name or trademark; Q*
b) any distinctive type or model designation and serial number; (0

c) the rated voltage(s);
d)} the rated frequency(ies); a .
&) the cooling climate designations and heating rating conditions (i.e. T1, %‘&9}12 H3, as applicable);

f)  the refrigerant designation in accordance with IS0 817.
.

11.3 Additional infermation
In addition to the mameplate information in 11.2, factory refrigerant mass charge shall be provided on the

outdoor unit. \
&%

12 Publication of ratings

12.1 Standard ra 0

1211 Stan?rd ratings shall be published for cooling capacities (sensible, latent and total), heating capacity,
EER a vas appropriate, for all systems produced in conformance with this International Standard.
Thessa shall be based on data obiasined at the established rating conditions in accordance with the
provisiohs of this International Standard.

12.1.2 The walues of standard capacities shall be exprassed 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 figures.

12.1.4 Each capacity rating shall be followed by the comesponding test voltage (see column 2 of Table 3)
and frequency rating.

12.2 Other ratings

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

Airflow settings for ducted units

A.1 General
Two methods of airflow settings are applicable: \ E
a) fixed duct resistance method; Q

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

b) adjusted exhaust fan setting method. (0
c,O

To measure the static pressure of the discharged air from the ducted ﬁ%\t a measuring duct is

connected to the duct flange of the equipment. This measuring d for both methods. If the
dimensions of the outlet duct section are 4 and B, the equiv. meter, D, is determined using
Equation (A.1):

D, = J(44B)/ = . (A1)
If the outlet duct is circular in section with diamet: ¥ the equivalent diameter [, is equal to D.

The length of the measuring duct, to be no smaller than 2,50,. The static pressure taps should be
located at the distance L, =20, fi e outlet flanga.

=

A21 Thel&lseningdmeunitsshalbebymeansofﬁmﬁxedductresislmceme!hodasslmnin
Flgurng or the adjusted exhaust fan setting method as shown in Figure A.2.

A.2 Test meth

The static pressure measurement taps shall be arranged as shown in Figure A.1 and Figure A.2. The
under test shall be operated without the compressor running.

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

NOTE Additional guidance conceming airflow measurements can be found in 1SO 3966 and ISO 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, 2D,.

NOTE The set-up of the test unit, measuring duct and discharge chamber is illustrated in Figure A_1.
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A.3.2 Test procedure

A321 Test conditions
The temperature and humidity conditions of the test room shall be within the range specified in 5.2. The test
unit shall be operated in the blowing mode without the compressor running. The damper shall be adjusted so

that the rated airflow rate in standard air is obtained. At the same time, the aiflow rate of the airflow

measuring apparatus shall be adjusted so that static pressure in the discharge chamber is (0 + 2) Pa. The
abowe conditions shall be maintained for at least 1 h

A3.22 Blowing test
The dry- and wet-bulb temperatures of the inlet air, aifflow rate, ESP, p,. dry- and wet-bulb temperatures in \ E

front of the nozzle, and barometric pressure shall be measured. The measured aiflow rate, g, shall b
converted into the standard flow rate, g.. Q

A3.23 Evaluation (0
c,©O

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

The damper's position shall remain fixed at the setting obtained in A.@J@' &ll cooling and heating tests,

A.3.24 Cooling and heating tests

which shall be conducted at the respective temperature and hugnidi ditions. During the cooling and
heating tests, the static pressure of the discharge chamber sh intined at (0 + 2) Pa

The ESP, p,. of the measuring duct at the cooling and tesis is for reference only, and does therefore
not need fo be published. The airflow rate measurad wh he eguipment is operating in the cooling or heating
mode is used for calculation of cooling and ﬁl@ﬂpﬂ'}i‘ﬁlﬂﬁ.

6 7 1.
Prane
[0

a}"‘“’
JOMe r ,
ST g8

b AN
| |
™ 4 3=
5. =]
gt o
e -]
1  airflow measurning apparatus T discharge chamber
2 axhaust fan 4 minimum length
3  manometers Ly length of the measuring duct
4 slatic pressure taps of discharge chamber L, distance to stafic pressure taps
5 equipment under fest P, ESP of the equipment under test
G damper

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

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

NOTE The set-up of the test unit. measuring duct and airflow measuring apparatus is illustrated in Figure A.2.
A4.1 Test procedure
The temperature and humidity conditions of the test room shall be within the range specified in 5.2. The test

unit is operated in the blowing mode without the compressor running. The airflow measuring apparatus shall
be adjusted so that the rated airflow rate in standard air is obtained. The above conditions shall be maintained

for atleast 1 h. \ E

A.4.2 Blowing test
The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP, p,, dry- and w-u@ﬁp}mwﬁ in

front of the nozzle, and barometric pressure shall be measured. The measured e, ¢ shall be
calculated according to Equation (C.6). The measured airflow rate, ¢, shall into the standard
flow rate, g,. b

A.43 Calculation of the value of C QO
S

Calculate the value of C from Equation (A.2).
*

c=La (A2)
Im
where p_ is static pressure of the m?u%dud KPa, and p,,, is considered to be equal to the external static

pressure p,,.
A.44 Evaluation 6

The ESP, p,,. ha@ t specified by 5.2.

A.4.5\(’:ooling and heating tests

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

For the cooling test, operate the equipment with the compressor in the cooling mode and allow the
temperature to stabilize. Once the temperature is stabilized adjust the airflow measuring apparatus to achieve
the same value of C by changing its exhaust fan speed in small increments. The resulting value of C shall be
in the range of +1 % of that measured during the blowing test. Once stabilized, the cooling airflow rate and
ESP shall be measured.

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

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

The ESP of the measuring duct during the cooling and heating tests is for reference only, and does therefore
not need to be published.
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- Q2

1 airflow measuwing apparatus Ly length of the measug \d

2 axhaust fan L, distance to staly taps

3  manometers p., ESPofthe nt under test

4 equipment under fest P ¥ @au‘e of the measuring duct
5 nozzles T

Figure A.2 —&ﬁuﬂud exhaust fan setting method setup

A5 Unit withnul&ldgr\hn

If no fan i lied with the unit, i.e. coil only units, the supplemental requirements given im Annex P also
apply. 6
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Annex B
(normative)

Test requirements

B.1 General test room requirements

B.1.1 If an indoor condition test room is required, it shall be a room or space in which the desi 5t
conditions can be maintained within the prescribed tolerances. It is recommended that air velocitiag
wvicinity of the equipment under test do not exceed 2,5 m/s.

B.1.2 If an outdoor condition test room or space is required, it shall be of Eufﬁﬁamgl and shall

circulate air in such a manner that it does not chamge the normal air circulating pattermn g} quipment under

test. It shall be of such dimensions that the distance from any room surface to any nt surface from
which air is discharged is not less than 1,8 m and the distance from any surface to any other
equipment surface is not less than 1,0 m, except for floor or wall relatio uired for mormal equipment
installation. The reom conditioning apparatus should handle air ata g than the outdoor airflow rate,
and should preferably take this air from the direction of the equip i arge and return it at the desired
conditions uniformly and at low velocities. 6

B.1.3 If the calorimeter room method is used with \ I“ia\l'\'ng more than two rooms, then the additional
rooms shall also comply with the requirements D If the air enthalpy method is used with a facility

having more than two rooms, then the additional s shall also comply with the requirements of Annex E.

¢
oS

B.2 Equipment installa

B.2.1 The equi to be tested shall be installed in accordance with the manufacturer's installation
instructions uging mended installation procedures and accessories. |f the equipment can be installed in
multiple posi n all tests shall be conducted in a position specified in the manufacturers installation

instructions. if e equipmeant can be installed in multiple positions, then all tests shall be conducted using the
worst €onfiguration. In all cases, the manufacturer's recommendations with respect to distances from adjacent
nit of extensions through walls, etc. shall be followed.

.2.2 Mo other alterations to the equipment shall be made except for the attachment of the required test
apparatus and instruments in the prescribed manner.

B.2.3 Ducted equipment rated at less than 8 kW and intended to operate at external static pressures of less
than 25 Pa ghall be tested at free delivary of air (according to IS0 5151).

B.2.4 If necessary, the equipmeant shall be evacuated and charged with the type and amount of refrigerant
specified in the manufacturer's instructions.

B.2.5 Al 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 io length shall be tested with the complete length of tubing
fumished. Mot less than 40 % of the total length of the interconnecting tubing shall be exposed to the outdoor
conditions with the rest of the tubing exposed io the indoor conditions. The line diameters, insulation, details of
installation, ewvacuation and charging shall be in accordance with the manufacturer's publishaed
recommendations.
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B.3 Static pressure measurements across indoor coil

B.2.1 Equipment with a fan and a single outlet

B.3.11 A short plenum shall be attached to the outlet of the equipment. This plenum shall have
cross-sectional dimensions equal to the dimensions of the eguipment outlets. A static pressure tap shall be
added at the centre of each side of the discharge plenum, if rectangular, or at four evenly distributed locations
along the circumference of an oval or round plenum. These four static pressure taps shall be manifolded
together. The minimum length of the discharge plenum and the location of the static pressure taps relative to
the equipment outlets shall be as shown in Figure B.1, if testing a split-system, and as shown in Figure B.2, if

testing a single-package unit.

B.3.1.2 A short plenum should be attached to the inlet of the equipment. If used, the inlet plenum shall *
hawve the same cross-sectional dimensions as the equipment inlet. In addition, fowr static pressure taps shi

be added and manifolded together. This plenum should otherwise be constructed as shown for lat
plenum in Figure B.2, if testing a single-package unit, and as shown in Figure B 3, if testing a split

NOTE Figure B_3 is referenced here for guidance even though it specifically apples to ducied units without an
indoar fan.

(o
B.3.2 Equipment with fans and multiple outlets or multiple indoor %’

B.3.21 Equipment with multiple outlet duct connections ar multiple units shall have a short planum
attached to each outlet comnection or indoor unit, respect \E of these short plenums shall be
constructed as described in B.3.1.1, including static p Al outlet plenums shall discharge into &
single common duct section. For the purpose of equalizi tatic pressure in each plenum, an adjustable
resirictor shall be located in the plane where each num enters the common duct section. Multiple
blower units employing a single discharge duct v;mﬁun flange shall be tested with a single cutlet plenum in
accordance with B.3.1. Any other test pl;mn gements shall not be used except to stimulate duct

designs specifically recommended by th t manufacturer.

B.3.2.2 A short plenum should ched to the inlet of each inlet duct connection or indoor unit. Each
of thesa short plenums sh&lﬁmnstuclﬂd as described in B.3.1.2, including static pressure taps.

B.3.3 Equipment witijout a fan and a single outlet

For an ind@éﬁ'l that does not incorporate a fan, a short plenum shall be attached to both the inlet and outlet
of I:ha@ nt. These plenums shall have cross-sectional dimensions equal to the dimensions of the
equipmdnt inlet and oullet, respectivaly. A static pressure tap shall be added at the centre 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 and outlet shall be as
shown in Figure B.3.
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3 equipment under test

4 static pressure taps

2 To airflow measuring apparatus.

NOTE .{ and 5 dimensions of equipment under test.

Figure B.1 — ESP measurement
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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 =4?/4 for (4 « B) or (C = D).

Figure B.2 — ESP measurements
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Key
1 manometer 3 inlet duct 5 outket duct
2 outlet pressure taps 4  cod section 2 To airflow measuring apparatus.

NOTE1 .4 and 5 are outlet dimensions, ¢ and 1 are inlet dimensions.

NOTE 2 For dircular ducts with diameter D, substihde =024 for (€= D) and =02 /4 for {4 = 5), where D, is the inlet
duct diameter and Dy, is the ouliet duct diameter.

MOTE 3 The length of the inket duct, 15./C = D , is & minimum dimension. For more precise results, use 4,/C <0

Figure B.3 — Air-static pressure drop measurement for coil and coil-only unit

44 © IS0 2041 — All rights reserved



PS:5327/2014

Annex C
(informative)

Airflow measurement

C.1 Airflow determination
C.1.1  Airflow should be measured using the apparatus and testing procedures given in this annex. \ g

C.1.2 Airflow quantities are determined as mass flow rates. If airflow quantities are to be
rating purposes in volume flow rates, such ratings should state the conditions (pressure, tur® and
humidity) at which the specific volume is determined. 0

C.2 Airflow and static pressure G@»‘

The area of a nozzle, A, should be determined by measuring its @w an accuracy of £0,2 % in four
locations approximately 45" apart around the nozzla in each s through the nozzle throat, one at
the outlet and the other in the straight section near the radi

*

C.3 Nozzle apparatus

partition in which one or more are located (see Figure C.1). Air from the equipment under test is
conveyed via a duct to the re@ mber, passes through the nozzle(s), and is then exhausted to the test
room or channelled back to ipment’s inlet.

C.3.1 Nozzle apparatus, oonsis%s 2 receiving chamber and a discharge chamber separated by a

does not e 1,07% of the airflow rate being measured.

W\
O

The mzzle.w its connections to the equipment’s inlet should be sealed such that air leakage
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Key e

1 discharge chamber \iving chamber

2 exhaust fan apparatus for differential pressure measurement
3 diffusion baffle ‘ 8 adapior duct (see C.5.1)

4 P.cotmbe(opmnal;\ Q) D, nozzle throat diameter, mm

5

Diffusi should have uniform perforations, with approximately 40 % of free area.

o

o

Figure C.1 — Airflow measuring apparatus

The centre-to-centre distance between nozzles in use should be not less than 3 times the throat diameter of
the larger nozzle, and the distance from the centre of any nozzle to the nearest discharge or receiving
chamber side wall should not be less than 1.5 times its throat diameter.

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

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

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

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

C.3.51 The throat velocity of any nozzle in use should be not less than 15 m/s and not more than 35 m/s.

C.352 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.

C353 Nozzle discharge coefficients, C,, for the construction shown in Figure C.2, which have a
throat-length-to-throat-diameter ratio of 0,6, may be determined using Equation (C.1) \ E

7.006 1346 Q
C,=09986-— CA1
s \‘Rl' ’ Re 0@ )

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

*
The Reynolds number is defined as in Equation (C.2): 0@'
Re='oln Q% ' (c2)
H
*
where

v, isthe mean airflow velocity at the t ¥ the nozzle;
D, is the diameter of the thi the nozzle;
u isﬂ'\ekhemdk:viw&o(air.

c354 y also be constructed in accordance with appropriate national standards, provided
they can be in the apparatus described in Figure C.1 and result in equivalent accuracy.

W\
O
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diameter of nozzle throat, mm

Fi& C€.2 — Airflow measuring nozzle

o)
C.4 Static ‘r'euure measurements

c41 g essure taps should consist of (6,25 + 0,25) mm diameter nipples soldered to the outer plenum
surface® and centred over 1 mm diameter holes through the plenum. The edges of these holes should be free
of burrs and other surface iregularities.

C.42 The plenum and duct section should be sealed to prevent air leakage, particularly at the connections

to the equipment and the air measuring device, and should be insulated to prevent heat leakage between the
equipment outlet and the temperature measuring instruments.

C.5 Discharge airflow measurements

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

C.5.2 To measure the static pressure of the receiving chamber, a manometer should have one side

connected to one or more static pressure connections located flush with the inner wall of the receiving
chamber.

48 © IS0 2011 - All ights reserved



PS: 5327/2014

C.6 Indoor-side airflow measurements

C.68.1 The following readings should be taken:

a) barometric pressure;

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

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

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

. 2p.
Q¢
n
where p_is the velocity pressure at the nozzle throat or the static pressure difference acro le.
The expansion factor, ¥, is obtained using Equation (C.4): G

(o
¥ =0,452 + 0,54Ba QG (C4)
The pressure ratio, «, is obtained using Equation (C.5): Q%
.

e
Pn

=1

(C.5)

Air volume flow rate through a single naz@ determined using Equation (C.6):

gy =Ly = "'!n'qliprrr: 6®\ (C.8)

where ¥V is Gdnulalwsing Equation (G.7T):

i"=A0 C7)

¥
11,

@Q" is tha specifiic humidity at nozzle inlet.

€.6.3 Airflow through multiple nozzles may be calculated in accordance with C.8.2, except that the total flow
raie s then the sum of the ¢, or g, values for each nozzle used.

C.T 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 bean
obtained.

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

8) barometric pressure;
b} nozzle wet- and dry-bulbk temperatures;

c) nozzle velocity pressura.
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C.7.3 Airflow values should be calculated in accordance with C.6.2.

2150,
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I 22,50,
n
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Key ‘

1 pressure manomel 0

2 discharge d'nambetK

3 exhaust fi

o ¥

B\

6 pick-up tube

D_ nozzle throat diameter

n
p. compartment equalization pressure
p, nozzle velocity pressure

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

Calorimeter test method

D.1 General

D.1.1 The calorimeter provides a method for determining capacity simultanecusly on both the indooresige
and the outdoor side. In the cooling mode, the indoor-side capacity determination should b-a
balancing the cooling and dehumidifying effects with measured heat and water inputs. The

capacity provides a confirmative test of the cooling and dehumidifying effect by balancing the

rejection on the condenser side with a measured amount of cooling.

D.1.2 The two calorimeter compartments, indoor side and outdoor al:lEr are mp&ad by an insulated
partitivn hawing an opening into which the non-ducted, simgle-packa -anl is mounted. The
equipment should be installed in @ manner similar to a normal installati |:|rt should be made to seal
the internal construction of the equipment to prevent air leakage enser side to the evaporator
side or vice versa. Mo connections or alterations should be ma g%upmem which might in any way
alter its normal operation.

D.1.3 A pressure-equalizing device as illus 503 should ba provided in the partition wall
between the indoor-side and the outdoor-side nis bo maintain a balanced pressure between these
compartments and o permit measurement of leal , exhaust and ventilation air. This device consists of one
or more nozzles of the type shown in Fi C.2, a discharge chamber equipped with an exhaust fan, and
manometers for measuring compart ] airflow pressures.

Since the airflow from one nt to the ather may be in either direction, two such devices mounted in
opposite directions or @ rew e device should be used. The manometer pressure pick-up tubes should be
50 located as to unaffected by air discharged from the equipment or by the exhaust from the
pressure-equdlizi ice. The fan or blower, which exhausts air from the discharge chamber, should permit
variation of i irflow by any suitable means, such as a wariable speed drive, or 8 damper as shown in
Figu 3. The exhaust from this fan or blower should be such that it does not affect the inlet air o the

aq :

Q& pressure egualizing deviee should be adjusted during calorimeter tests or airflow measurements so that
the stafic pressure difference between the indoor-side and outdoor-side compartments is not greater than
1,23 Pa.

D.1.4 The size of the calorimeter should be sufficient to avoid any restriction to the intake or 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 mis. 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 compartment(s) should be 1 m, except
for the back of console-type equipment, which should be im normal relation to the wall Ceiling-mounted
equipment should be installed at 8 minimum distance of 1.8 m from the floor. Table D.1 gives the suggested
dimensions for the calorimeter. To accommodate peculiar sizes of equipment, it may be necessary to alter the
suggested dimensions to comply with the space requirements.
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Table D.1 — Sizes of calorimeter

. Suggested minimum inside dimensions
Rated cooling capacity of each room of calorimeter
of equipment® 3
L Width Height Length
3000 24 21 18
6000 24 21 24
9000 27 24 30
12 000® 30 24 37
2 ArFfgures are round numbers. *
P Larger capacity equipment wil require larger calorimeters. (QQ
Q)

D.1.5 Each compartment should be provided with reconditioning equipment to maintain specgl airflow and
prescribed conditions. Reconditioning apparatus for the indoor-side compartment ogsist of heaters to
supply sensible heat and a humidifier to supply moisture. Reconditioning ap) the outdoor-side
compartment should provide cooling, dehumidification and humidification. % supply should be
controlled and measured.

D.1.6 When calorimeters are used for heat pumps, they &hﬂa{mg. humidifying and cooling
capabilities for both rooms (see Figures D.1 and D.2). Other %uch as rotating the equipment, may be
used as long as the rating conditions are maintained.

D.1.7 Reconditioning apparatus for both com nts should be provided with fans of sufficient capacity to

ensure airflows of not less than twice the' of air discharged by the equipment under test in the
calorimeter. The calorimeter should be \ with means of measuring or determining specified wet- and

dry-bulb temperatures in both cdonrrg partments.

D.1.8 It is recognized thgt & both the indoor-side and outdoor-side compartments, temperature gradients
and airflow patterns | the interaction of the reconditioning apparatus and test equipment. Therefore,
the resultant oondbg' i § ary peculiar to, and dependent upon, a given combination of compartment size,
arrangement gnd size of reconditioning apparatus, and the air discharge characteristics of the equipment

under hesl.o

The f measurement of specified test temperatures, both wet- and dry-bulb, should be such that the
following conditions are fulfilled.

a) The measured temperatures should be representative of the temperature surrounding the equipment, and
should simulate the conditions encountered in an actual application for both indoor and outdoor sides, as
indicated above.

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

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

D.1.9 During a heating capacity test, the temperature of the air leaving the indoor-side of the heat pump
shall be monitored to determine if its heating performance is being affected by a build-up of ice on the
outdoor-side heat exchanger. A single temperature measuring device, placed at the centre of the indoor-air
outlet, will be sufficient to indicate any change in the indoor-air discharge temperature caused by a build-up of
ice on the outdoor-side heat exchanger.
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D.1.10 Interior surfaces of the calormeter compartments should be of non-porous material with all joints
saaled 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
pericd. if it is desirable to maintain operation of the reconditioning apparatus during the defrost period,
provision may be made to bypass the conditioned air around the equipment as long as assurance is provided
that the conditioned air does not aid in the defrosting. A watt-hour meter shall be used to obtain the integrated
electrical input to the equipment under test.
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2 cooling eoil 7 air sampling tube
3  heating coil 8  equipment under best
4 humidifier 9  indoor-side compartment
5 fan 10 pressure equalization device

Figure D.1 — Typical calibrated room-type calorimeter

SIS0 2011 — All righis resennsd



PS: 5327/2014

77777 AR A7 ; 7. .
g Z
7 p— n Wi I —
7 T%‘LM
y O WY / | P Ry
B = sl
7 mi'e
7 Wataty 4 10 11 ~-_"j \d 2 4 s
/ | | 7
7 d | 5 7 5
/ O
g ~
Z oo |6 9 6 oo‘ IC
WAL l o) % O &7,& X
] 8 % 8 SV
7 i 7 Q d
T T RS T
77 7z R, AAIISISISY,

Key &

controlled-temperature air space 6

1

2 outdoor-side compartment & air sampling tube

3 cooling coil ‘ 9 -aquipment under test
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Figure D.2 — Typical balanced ambient room-type calorimeter

W\
O

D.2 Calibrated room-type calorimeter

D.2.1 Heat leakage may be determined in either the indoor-side or outdoor-side compartment by the
following method. All openings should be closed. Either compartment may be heated by electric heaters to a
temperature of at least 11 °C above the surrounding ambient temperature. The ambient temperature should
be maintained constant within +1 °C outside all six enveloping surfaces of the compartment, including the
separating partition. If the construction of the partition is identical to that of the other walls, the heat leakage
through the partition may be determined on a proportional area basis.

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

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

D.2.4 In addition to the two-room simultaneous method of determining capacities, the performance of the
indoor room-side compartment shall be verified at least every six months using an industry standard cooling
capacity calibrating device. A calibrating device may also be another equipment whose performance has been
measured by the simultaneous indoor and outdoor measurement method at an accredited national test
laboratory as part of an industry-wide cooling capacity verification programme.

D.3 Balanced ambient room-type calorimeter

D.3.1 The balanced ambient room-type calorimeter is shown in Figure D.2 and is based on the pri
maintaining the dry-bulb temperatures surrounding the particular compartment equal to Ib

temperatures maintained within that compartment. If the ambient wet-bulb temperature. ig aintained
equal to that within the compartment, the vapour-proofing provisions of D.1.10 are not requiet
D.3.2 The floor, ceiling and walls of the calorimeter compartments shall bggpaced a sufficient distance

away from the floor, ceiling and walls of the controlled areas in which the copag
provide a uniform air temperature in the intervening space. It is reco 1\
0.3 m. Means shall be provided to circulate the air within the surrou

D.3.3 Heat leakage through the separating partition s
and may be calibrated in accordance with D.2.2 or ma

D.3.4 Itis recommended that the floor, ceiling

to limit heat leakage (including radiation) jQno
temperature difference, or 300 W

the procedure given in D.3.2. 6@

s of the calorimeter compariments be insulated so as
than 10 % of the test equipment’s capacity, for an 11 °C
temperature difference, whichever is greater, as tested using

D.4 Calculaﬂob cooling capacities

D41 The %rgy flow guantities used to calkculate the total cooling capacity based on indoor-side and

outdo&-snde are shown below in Figure D.3.
(\O
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NOTE Values for the varial ide in the figure are calculated using the equations in D.4.2 1o D.4.10.

Fi&v D.3 — Calorimeter energy flows during cooling capacity tests

D4.2 &le cooling capacity on the indoor side, as tested in either the calibrated- or balanced-ambient
room- calorimeter {(see Figures D.1 and D.2), is calculated using Equation (D.1):

$ros =Eho + (s —hou2 )W, 6, + ¢ (D-1)
NOTE If no water is introduced during the test. &, is taken at the temperature of the water in the humidifier tank of
the conditioning apparatus.

D.4.3 When it is not practical to measure the temperature of the air leaving the indoor-side compartment to
the outdoor-side compartment, the temperature of the condensate may be assumed fo be at the measured or
estimated wet-bulb temperature of the air leaving the test equipment.

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

D.45 Heat leakage, 4, into the indoor-side compartment through the separating partition between the

indoor-side and outdoor-side compartments may be determined from the calibrating test or, in the case of the
balanced-ambient room-type compartment, may be based on calculations.
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D.46 The total cooling capacity on the outdoor side, ¢, as tested in either the calibrated- or
balanced-ambient room-type calorimeter (see Figures D.1 and D.2), is calculated using Equation (D.2):

éiw‘éc -If, ‘ﬁ‘*("w:"“v!)” "%"b (D.2)

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

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

NOTE This quantity will be numerically equal to that used in Equation (D.1) if, and only i, the area of the
partition exposed to the outdoor-side is equal to the area exposed to the indoor-side compartment. Q
.3)

D.4.8 The latent cooling capacity (room dehumidifying capacity), ¢,, is calculated using

$a =KW, @) D.3)

D.4.9 The sensible cooling capacity, ¢, is calculated using Eguation ES 66'

Poct = P — g 6 (D4)
D.4.10 Sensible heat ratio (SHR) is calculated using th

Poct {1
D.5 Calculation of heatln@nclty
D.5.1 The energy ' used to calculate the total heating capacity based on indoor- and
outdoor-side mea: aredwnbdown_F-guraD4

\’\
O
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ﬂp{::l i)

Key
1
2 equipment under fest
3

outdoor-side compartment \ e

indoor-side compartment g
NOTE ‘falues for the variablgs ide in this figure are calculated using Equations (D.5) and (D.6)

Fi&u D.4 — Calorimeter energy flows during heating capacity tests

D.5.2 Qn'naﬁun of the indoor-side heating capacity by measurement in the indoor-side compartment of
the calo¥dimeter is calculated using Equation (D.5):

Py = g = EF "ﬁlp- — iy (D.5)

NOTE P, is the other power input to the indocr-side compartment (e.g. illumination, electrical and thermal power
input to the compensating device, heat balance of the humadification device), in watts.

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

Pha =Z.Pn-: +F +{h¥|4 ~ Twn }qm.w it — Wi (D-6)
where

X is the total power input to the outdoor-side compartment with the exception of the power input o
the equipment, in watts;

is the water mass flow supplied to the outside compartment to maintain the test conditions, in
kilograms per second;

q.!r.w
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I pm is the specific enthalpy of, respectively, the condensed water (in the case of test condition, high)
and frost (in the case of test condition, HZ or H3) in the equipment, in joules per kilogram;

W is the heat flow through the remaining enveloping surfaces into the outdoor-side compartment,
im watts.
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Annex E
(normative)

Indoor air enthalpy test method

E.1 General

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

Q
E.2 Application O(Q\

E.21 Air leaving the equipment under test shall lead directly to the discharge ghamber. If a direct
connection cannot be made between the equipment and the discharge chamber, *plenum shall be
attached to the equipment. In this case, the short plenum shall have the same the discharge opening
of the equipment or shall be constructed so as not to prevent the leavi m expanding. The cross-
section area of the airflow channel through the discharge chamber sl r%:h that the average air velocity
is less than 1,25 m/s against the airflow rate of the equipment t. The static pressure difference
between the discharge chamber and intake opening of the equy s under test shall be zero. An example of
the discharge chamber test setup is shown in Figure E.1.

Airflow measurements shall be made in accordarglim provisions specified in Annex C.

NOTE Additional guidance can be found A \0
annex.

E.22 When conducting ing or steady-state heating capacity tests using the indoor air enthalpy test
method, the additional te nces given in Table E.1 shall apply.

and 1SO 5167-1, as appropriate, and in the provisions of this

le E.1"— Variations allowed during steady-state cooling and heating capacity tests

that only apply when using the indoor air enthalpy method
< e Variations of arithmetical mean | Maximum variation of individual
Reading values from specified test readings from specified test
conditions conditions
Temperature of air leaving indoor-side:
—  dry-bulb — +20°C?
External resistance to indoor airflow +5 Pa +5 Pa
2 The tolerance 1 s the g pe e the 2 and minkmum observations during the test
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2 2

PL1 PL.2

V=125 mis"

Key e

1 slatic pressure tapings \

2  equipment under fest 6,

a Toair sampler and airflow ring apparatus.

b =20, where [ w and .1 and § are the dimensions of the equipment's air outlet.

(=]

¥y is the a&ag valocity at PL.2.

5@& E.1 — Discharge chamber requirements when using the indoor air enthalpy test method

%3 When conducting transient heating capacity tests using the indoor air enthalpy test method, the
additional test tolerances given in Tabla E.2 shall apply.

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

vaksas [f specified test Variation of individual readings

Reading comndiinns from specified test conditions
Interval H2 Intereal O® Interval H2 Interval DF
External resistance to airflow +5 Pa — +5 Pa —

NOTE  For transient heating tests, see 7.1.11.

3 Applies whan fe heat pump s in the heating made, excepl far the Arst 10 min after lsrmination of a defrost cycle.

b appiies during a defrost cycie and during the Arst 10 min afer the terminabion of a defrost cycle when e heat pump Is operating In
trez ReEating mode

©150 2011 — Al rights resered 61



PS:5327/2014

E.3 Calculations for cooling capacities

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

=ql'.l[ha.'l_h=2}= '?I';“’m‘haz:' {E.1:I

hc " )

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

) ["n.-u1":1 ~Cpazlaz ) L (Cpatfan ‘fpu":z}

V, Fr(1+m,) [E'z@l\
-3

'ilﬂ:l =

The latent cooling capacity based on the indoor-side test data, ¢,, shall be calculated using Eqﬁg%

or (E.4): C
_ K@ W W) Ky (P —Wa)

b 2 AN 0\()@' (E3)
= fhci —dici Q6 (E4)

E.4 Calculations for heating capacities

Taotal heating capacity based on indoor-side dﬁ @Eﬂ'ﬁ" be calculated using Equation (E.5)

_‘I'I'.I[rna.?:az_r"pm'lm]_qt Ta2 “'pui’-i} E5
N Vi - TE A | (E5)

thl

NOTE Equations [&}.g}. {E-3) and (E_5) do nof take into consideration heat leakage in the test duct and the
discharge chamber.

E.5 ﬁw enthalpy measurements

The following test apparatus arangements are recommended.

E.5.1 Tunnel air enthalpy method

The equipment to be tesied 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.
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Key
-side test room 7  dooriwindow
deoorunldeqiipmemmdersst 8 mnsulation
3 indoor-side coil section of equipment under test 9 indoor-side test room
4 air temperature and humidity measuring instruments 10 room conditioning apparatus
5 mixer 11 apparatus for differential pressure measurement
6 airflow measunng apparatus

Figure E.2 — Tunnel air enthalpy test method arrangement

E.5.2 Loop air enthalpy method

This arrangement differs from the tunnel arrangement in that the air measuring device discharge is connected
to suitable reconditioning equipment which is, in turn, connected to the equipment inlet (see Figure E.3). The
resulting test “loop™ shall be sealed so that air leakage at places that would influence capacity measurements
does not exceed 1,0 % of the test airflow rate. The dry-bulb temperature of the air surrounding the equipment
shall be maintained within +3,0 °C of the desired test inlet dry-bulb temperature. Wet- and dry-bulb
temperatures and external resistance are to be measured by suitable means.
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outdoor-side test room 8 reconditioning apparatus

outdoor unit of equipment under test @ 6 airflow measuring apparatus

indoor unit of equipment under test 7 indoor-side test room

temperature and humidity measuring ments B  apparstus for differential pressure measurement

Figure E.3 — Loop air enthalpy test method arrangement

oW -

E.6 &mmeter air enthalpy method

For equipmentin which the compressor is ventilated independently of the indoor air stream, the calorimeter air
enthalpy method arangement shall be employed to take into account compressor heat radiation (see
Figure E4). In this arrangement, an enclosure is placed over the equipment, or applicable part of the
equipment, under test. This enclosure may be constructed of any suitable material, but shall be
non-hydroscopic, 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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4 air temperature idity measuring instruments 9 airflow measuring apparatus
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Annex F
(informative)

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

F.1 General

with the provisions specified in 6.1.1 and 7.1.1, except that the capacity ratio of indoor units to outdoor,
shall be 0,5 (+ 5 %), by switching off indoor units using the controls provided, if the arrangemen
units allows; if not, an alternative ratio shall be selected.

Part-load capacities and energy efficiency ratios or coefficients of performance are determined in aocordchV\

NOTE Other part-load capacities and energy efficiency ratios or coefficients of performan letmined. if
required, at capacity ratios different from 0,5. %,

F.2 Temperature conditions 6

Temperature conditions shall be as specified in Table 2 f 80 test. The heating test shall be
conducted at 7 "C dry-builb and 6 "C wet-bulb outdoor-si ns and 20 °C dry-bulb and 15 "C wet-bulb
indoor-side conditions.

F.3 Airflow conditions \

Airflow conditions shall be as speuﬁe& Cilause 5.

F.4 Test condm&so‘

Test conditj shall be as specified in 6.1.3 and 7.1.3.

o

F.5 Selection of units

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

F.6 Test methods and uncertainty of measurement

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

F.7 Test results

Test results shall be recorded and expressed as specified in Clause 10.
F.8 Published ratings

The publication of part-load ratings and energy efficiency ratios or coefficients of performance shall be as
specified in Clause 12.
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Annex G
(informative)

Individual indoor unit capacity tests

G.1 General

The test methods described provide means to determine the capacity of an individual indoor unit,
operating on its own with the other indoor units switched off, or with all indoor units operating.

All tests shall be made in accordance with the requirements of Annex B. (0 ;

G.2 The calorimeter method

.

If measurements are made by the calorimeter method, then the testi Gﬂ individual unit, with all others
operating., will require at least a three-room calorimeter test facility, & unit is operating, a hwo-room
calorimeter will suffice. Each calorimeter shall satisfy requireme ribed in Annex D.

.

G.2 The air enthalpy method

G.3.1 If measurements are made by %r enthalpy meathod, then the testing shall be done with one or
more indoor rooms and one or mo i suring devices connected to the indoor units. The outdoor unit
shall be situated at least in an mw ental test room.

G.3.2 The test facility shall hr the requirements described in Annex E, except that the individual imdoor
unit to be tested 5P6 awe its own plenum and airflow measuring device.

G4 mperah.nre conditions

@grsﬂum conditions shall be as specified in 6.1.2 and 7.1.2.

G.§ Airflow conditions

All air qguantities shall be as specified in Clause 5.

G.6 Test conditions

Test conditions shall be as specified in 8.1.3 and from 7.1 4 to 7.1.11.

G.T Test methods and uncertainty of measurement

Test methods and uncertainty of measurement shall be as specifiad in Clausa 8.
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G.8 Test results

Test results shall be recorded and expressed as specified in Clause 10.
G.9 Published ratings

The publication of individual capacities of indoor units shall be as specified in Clause 12. The published
results shall specify if all indoor units are operating or only one indoor unit is operating during the test.
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Annex H
(normative)

Heat recovery test method

H.1 General

The test methods described provide means to determine the total capacity of a heat recovery syst 5
required in Clause 8. E'%

H.2 Three-room calorimeter method 0(0

H.2.1 If measurements are made by the calorimeter method, then the testips of a heat recovery system
shall need a three-room calorimeter test facility. The imndoor units in the i & shall be assembled in
one room and the indoor units in the heating mode in the other. The o it shall be installed in the third

room. 6

H.2.2 Each of the calorimeter rooms shall satisfy the requy EH‘Q described in Annex D.

*
H.2.3 For the results to be valid, the sum of capacity of the indoor units (see D.5.1) and the
power input io the compressor and any fans s r by not more than 4 % from the sum of the heating

capacity of the indoor units (see D.5.1) a hedt from the eutdoor unit. The heat from the outdoor unit may
be negative if the unit is absorbing heat | .5.2), or positive if the unit is rejecting heat (see D.5.2).

(o

H.3 Three-room air en py method

H.2.1 The i in the cooling mode shall be assembled in one rcom and the indoor units in the
heating moda&anﬂ her room. The outdoor unit shall be installed in the third room.

H.6 [ he test facility shall satisfy the requirements described in Annex E.

H.4 Two-room air enthalpy method

H.4.1 Al indoor units, operating either in cooling or heating mode, are assembled in one indoor room. The
outdoor unit shall be installed in the other room.

H.4.2 Al 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 resulis

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

H.& Publizshed ratings

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

Compressor calibration test method

1.1 General description

L14 In the compressor calibration test method, total cooling or heating capacity is defermined as follows.

a) From measurements of properties of the refrigerant entering and leaving the indoor-side of the equi EHQ
and the associated refrigerant flow rate as determined by subsequent calibration of the co T
identical operating conditions. Direct capacity measurements should be used when the su the

rafrigerant leaving the evaporator is less than 3,0 °C.

b) By measuring capacity directly with a calonmeter when the compressor is Ue at the identical
conditions encountered during the equipment test.

1.1.2  When the compressor calibration method is employed, the . 5 it 1.2 and 1.3 apply to both
the equipment test and the compressor calibration test.

1.1.3 Cuooling and heating capacities obtained by the ‘H:lralion meathod should include thermal
effects of the fan.
I.2 Measurement of refrigerant Es

.21 The equipment should be %ralad at the desired test conditions, and measurements of the
temperature and pressure of refrigerant entering and leaving the compressor should be recorded at equal
intervals that span 5 pin . Thesa readings should be obtained during the data collection period of the
cooling or heating capkci L.

.22 On ENEmEnt not sensitive to refrigerant charge, pressure gauges may be tapped into the refrigerant
lines.

1.2.3 n equipment sensitive to refrigerant charge, refrigerant pressures should be determined after this
test because the conmection of pressure gauges might result in a loss of charge. To accomplish this,
temperatures are measured during the test by means of thermocouples soldered to return bends at the
midpoints of each indoor and outdoor coil circuit or at points not affected by vapour superheat or liquid
sub-cooling. Following the test, gauges are connected to the lines and the equipment is evacuated and
charged with the type and quantity of refrigerant specified on the nameplate. The equipment is then operated
again at test conditions and, if necessary, refrigerant charge is added or removed until the coil thermocouple
measurements are within £0,3 "C of their original values, the temperatures of the refrigerant vapour entering
and leaving the compressor are within £2,0 °C of their original values, and the temperature of the liquid
entering the expansion device is reproduced within £0,6 "C. The opeating pressures should then be observed.

.24  Refrigerant temperatures should be measured by means of thermocouples soldered fo the lines at
appropriate locations.

.25 Mo thermocouples should be removed, replaced, or otherwise disturbed during any portion of a
complete capacity test.

.26 Temperatures and pressures of the refrigerant vapour entering and leaving the compressor should be
measured in the refrigerant lines approximately 250 mm from the compressor shell. If the reversing valve is
included in the calibration, these data should be taken on the lines to the coils and approximately 250 mm
from the vahlwe.
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1.3 Compressor calibration

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

1.3.2 Calibration tests should be performed with the compressor and reversing valve (where used) at the
same ambient temperature and air pattern as in the tested equipment.

1.3.3  The refrigerant flow, ¢, is calculated using Equation (1.1):

Gy = phes [ gy — by) ‘(l-{ﬂ

for the:

a) secondary refrigerant calorimeter method; 0(0
b) flooded system primary refrigerant calorimeter method: G

c) dry system primary refrigerant calorimeter method:; 06'

d) concentric tube calorimeter method. Q

1.3.4 The gaseous refrigerant flow meter method gi & flow directly.

13,5 Total cooling capacity is calculated in 15.1 and 1.5.2. Total heating capacity is
calculated as prescribed in |.6.

1.4 Direct heating capa urements.

141 For oompre calibration tests, when the evaporator superheat on the heating cycle is less than
3,0 °C, the rate should be determined using the heat rejection from the calorimeter condenser.
A water- mﬂr insulated against heat leakage, is required. The condenser may be used with any
oftheca metdr arrangements in 1.3.3.

Q is method may be used only when the calculated heat leakage from the condenser to the ambient
than 2 % of the refrigerating effect of the compressor.

143  The compressor calibration test should be run as specified in |.3. Additional data required are:
a) refrigerant pressure and temperature entering the condenser;

b) refrigerant préssure and temperature leaving the condenser;

c) water temperatures entering and leaving the condenser;

d) ambient temperature surrounding the condenser;

e) quantity of condenser cooling water;

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

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

9 =|:?,,,fp.(fm "\vz)" Al ('c -1 )]/{hol' —hﬂ) (2)
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145 The total heating capacity, ¢,,. is calculated as given in |.6.

1.5 Calculations for cooling capacities

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

i =G ey =) - P, (1.3)

1.5.2 For tests in which the evaporator superheat is less than 3,0 °C, total cooling capacity is calculated
using Equation (1.4):

iy = e + A (fa—1c)- R (&QV\
O

1.6 Calculations for heating capacities

The total heating capacity, ., based on compressor calibration data is cabdalecr%ﬁ‘e refrigerant flow
rate using Equation (1.5):

Pt = (hvi - hrz )- A Qe (1.5)
.

S
&
O

W\
O
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Annex J
(informative)

Refrigerant enthalpy test method

J4.1 General

411 In this method, capacity is determined from the refrigerant enthalpy change and flow rate. En y
changes are detarmined from measurements of entering and leaving pressures and temperatu
refrigerant, and the flow rate is determined by a suitable flow meter in the liquid line.

J.1.2  This method may be used for tests of equipment in which the refrigerant mnrgﬁ&ljcal and
where normal installation procedures invohee the field connection of refrigerant lines.

sub-cooled less than 2,0 "C nor for tests in which the superheat of the wing the indoor side is less

tham 3,0 "C. E
. :

with an infegrating-type flow meter connectad in the
. This meter should be sized such that its pressure drop
0 *C temperature change would produce.

1.3  This methed should neither be used for tests in which the refrigerant g feaving the flow meter is
5%%

J.2 Refrigerant flow method

J.21 The refrigerant flow rate should be

liquid line upstream of the ral'ngaranl ol
does not exceed the vapour pmssur H1£|t a2

J.22 Temperature and aam.unng imstruments and a sight glass should be installed immediately
downstream of the meter to ine if the refrigerant liquid is adequately sub-cooled. Sub-cooling of 2,0 *C
and the absence of @gny vapour bubbles in the liquid leaving the meter are considered adequate. It is
recommendead, th gter be installed at the bottom of a vertical downward loop in the liguid line to take
advantage of 5 head of the liguid thus provided.

At the end of the test, a sample of the circulating refrigerant and oil mixture may be taken from the
{{ and its percentage of oil, . calculated using Equation (J.1):

(-1}
m! J'I'F1

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

J.3 Refrigerant temperature and pressure measurements

The temperature of the refrigerant entering and leaving the indoor side of the equipment should be measured
with imstruments having an accuracy of £0.1 °C. The pressure of the refrigerant entering and leaving the
indoor side of the equipment should be measured with instruments having an accuracy of £2,0 % of the
indicated value.
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J.4 Calculation of cooling capacity

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

dtas = Xr g (b —bra) - P, (4.2)

J.5 Calculation of heating capacity

The total heating capacity, &,,. based on volatile refrigerant flow data is calculated using Equation {J.3)

b = Xy G [hri - 'rlr:*}_ i ':J'E:'Q*
O

6’ .
96(\0
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Annex K
(informative)

QOutdoor air enthalpy test method

K.1 General

K.1.1 In the air enthalpy method, capacities are determimed from measurements of entering and lesying
wat- and dry-bulb temperatures and the associated airflow rate. Qw
21

K.1.2 Outdoor air enthalpy tests are subject to the apparatus aramgement limitations w@in
ad

Additional provisions apply if the compressor is independently ventilated (see K.2.2). Lﬂ juEI:mE.rn.t
permitied by K.4.3 may be made if the equipment employs remote outdoor eoils. G

K.2 Test room requirements

K.2.1 When the air enthalpy method is employed for outdoog 3
the attachment of the airflow measuring device changes thegeridgftance of the equipment being tested and, if
&0, comrections should be made for this changa (zee 5\‘ N ¥.1)2 To accomplish this, the equipment should
have thermocouples soldered to return bends at apagRately the midpoints of each indoor and outdoor coil
circuit. Equipment not sensitive to refrigerant oSQAME®may, altematively, be provided with pressure gauges
connected to access valves or tapped injg the sdction and discharge lines. The equipment should then be
operated at the desired conditions, guith indoor-side test apparatus connected but not the outdoor-side
apparatus. Data should be \.: min intervals for a pericd of not less than 30 min after equilibrium
has been attained. The ou st apparatus should then be connected to the equipment and the
pressure or temperatures i by the aforementioned gauges or thermocouples noted. If, after
equilibrium s again aﬁinﬂd. thesa do not average within +0,3 "C or its pressure equivalent of the averages
observed during iminary test, the outdoor airflow rate should be adjusted until the specified agreement
is attained. 1 Id be continued for a period of 30 min after equilibrium has been attained at the
proper conditioss, with the outdoor test apparatus connected, and the indoor-side test results during this
inte should agree within +2 0 % with the results obtained during the preliminary fest period. This applies
r@ e cooling and the haating cycle, but needs fo be done at any one condition for each.

Qz_z For equipment in which the compressor is ventilated independently of the outdoor air stream, the
calorimeter air enthalpy method arrangement should be employed to take into account compressor heat
radiation (see Figure K.1).

K.2.3 When the outdoor airflow is adjusted as described in K.2.1, the adjusted airflow rate is employed in

the capacity calculation. In such cases, however, the outdoor fan power input observed during the preliminary
tests should be used for rating purposes.
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4 air temperature and Aymidity measuring instruments 10 door'window

5 miver 11 indoor-side test room

[i]

unﬁ@xwipmam under test

Figure K.1 — Outdoor air enthalpy test method arrangement

K.3 Testing conditions

When the outdoor air enthalpy method is used, the requirements in 6.1.3.1 apply to both the preliminary test
(see K_2.1) and the regular equipment test.

K.4 Calculations
K.41 The total indoor cocling capacity based on outdoor-side data, ¢, is calculated using Equation (K.1):

p _l?l'.utfpalf-a-fpaafﬂ]
B (1w, )= R,

(K1)
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K.4.2 The total heat capacity based on outdoor-side data, &,,.. is calculated using Equation (K.2):

_Grolhas —has)

$iro = V(14 )+ Py L

K.4.3 If line loss corrections are to be made, they should be included in the capacity calculations. Allowance
should be made using Equation (K.3):

R
s -{ RV, JL(.\:) (K.3)

where Q*
h," 05D, +1) (0

.-\ 05D, ] il
_—— e In
' 2zA 2rd

| " S
B 50\0

At is the temperature difference between the inside of the tube.
*

R

S
&
O

W\
O
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Annex L
(informative)

Indoor calorimeter confirmative test method

L.1 General

L1.1 This annex provides a test method for confirming the test results when the cooling and heating
capacities are determined by the indoor air enthalpy test method. V\

L1.2 In this test method, confirmation should be carmied out in the test room specified in L.2 u@e ;
measuring method specified in L.3. 0

L.2 Test room requirements 6»’

A recommended test room is shown in Figure L.1. This test room shou!%i%ﬂmcﬁed such that the air
enthalpy test apparatus is installed in the indoor-side compartment of eter described in Annex D.
The calorimeter should be of either the calibrated-room type or the ambient room type. The air
enthalpy test apparatus should be equipped with means of ring airflow rate and enthalpies at
the inlet and outlet of the equipment under test but also measuring the total power input to the air-
enthalpy test apparatus. It is recommended that air lean air-enthalpy test apparatus lead to the vicinity
of the intake opening of the reconditioning ap of calorimeter.

\
L.3 Measurement 6@’

L.3.1 Measurements shSQe made 1 h after attaining equilibrium conditions.

L.32 Simuita easurements made by the calorimeter and the air enthalpy test apparatus should be
made in ce with the methods specified. The cooling capacity determined by measurements using the
calorime Id be calculated in accordance with Equation (D.1), and the heating capacity should be
calcul ance with Equation (D.5). Likewise, the cooling capacity determined by measurements

with th enthalpy test apparatus is calculated in accordance with Equation (E.3), and the heating capacity
in accordance with Equation (E.S5).
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O
0 Figure L.1 — Indoor calorimeter test method arrangement
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Annex M
(informative)

Outdoor calorimeter confirmative test method

M.1 General

M.1.1 This annex provides a test method for confirming the test results when the cooling and heating
capacities are determined by the indoor air enthalpy test method.

M.1.2 In this test method, confimation should be made in the test room specified in M.2 w@ ;
measuring method specified in M.3.

M.2 Test room requirements

The air enthalpy test apparatus in the indoor-side compartment should be &d in accordance with this
International Standard. The outdoor-side apparatus is the calonme! #h should be constructed and
equipped with the measuring means described in Annex D. A test room is shown in Figure M.1.

.

M.3 Measurement

M.3.1 Measurements should be made 1 h%{&nng equilibrium conditions.

M.3.2 Simultaneous measureme| be made using the air enthalpy apparatus on the indoor side and
the calorimeter on the outd, in accordapce with the methods specified. The cooling capacity

determined by measure uang the calorimeter should be calculated in accordance with Equation (D.2),
and the heating cq:a% be calculated in accordance with Equation (D.6).

W\
O
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(\0 Figure M.1 — Outdoor calorimeter test method arrangement
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Annex N
(informative)

Balanced-type calorimeter confirmative test method

N.1 General

N.1.1 This annex provides a test method for manufacturers to confirm the test results when the cooling and
heating capacities are determined by the indoor air enthalpy test method.

This test method should not be used as a confirmative method by testing laboratories because l ;
provide for simultaneous confirmative test results.

N.1.2 This method should be carried out by installing the equipment, which has m red by the
balanced-type calorimeter, in the indoor air enthalpy test apparatus for measu sunder the same
conditions as in the balanced-type calorimeter.

N.1.3 The performance of the indoor air enthalpy apparatus should at least every 12 months
using an industry standard cooling/heating calibrating device. A vice may also be another piece
of equipment for which the performance has been measured ted national test laboratory as part

of an industry-wide cooling/heating capacity verification

N.2 Measurement

N.2.1  When this test method is e is desirable to confirm that there is no difference between the
capacities measured by the calorim and the indoor air enthalpy test apparatus. To accomplish this, the
equipment should have uples soldered to the return bends at approximately the midpaints of each of
indoor and outdoor Equipment not sansitive to refrigerant charge may, alternatively, be provided
with the pressure g mctedtoacoesavﬂvesoﬂappedmtomesucbonmddmchargehms

N.22 Fi the equipment to be tested should be installed in the balanced-type calorimeter described in
out the measurement of the capacity. Then, the equipment should be moved to the indoor air
apparatus and measured by the specified method. It is desirable to measure both cooling and
i though only one may be measured. However, if the cooling capacity is measured by the
calorimeter, tha same measureament should also be made in the indoor air-enthalpy test apparatus.

N.2.3 If no alteration is made to the installation of the equipment under test, a series of tests which are
conducted subsequently should be deemed valid.
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Annex O
(informative)

Cooling condensate measurements

0.1 General

The latent cooling capacity should be determined from measurements of the condensate flow rate. The rgin
connection should be trapped to stabilize the condensate flow.

0.2 Calculations (0 Q

0.21 The latent cooling capacity, ¢y, is calculated using Equation (©.1): 6»‘

d =1000K g, 0\
0.2.2 The sensible cooling capacity, ¢, is then calculated us@%ﬂﬁm (0.2):

.

fory = dhey — Hey (0.2)

\G
&%

(0.1)

O
\¥
o©
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Annex P
(normative)

Supplemental requirements when rating fan-less (coil only) type units

P.1 General

P.1.1  Except as noted in this annex, ducted equipment that does not include an indoor fan shall be tested
and rated as specified in the normative sections of this International Standard. QV\

NOTE Ducted equipment that does not nclude an indoor fan are also referred to as “coil-only™ units.

P.1.2 Equipment that does not include an indoor fan when tested is typically combined with ﬁn furmnace
when installed in a building. The furnace's fan provides airflow across the indoor coil of the ai ditioner or

heat pump. 6"
RN

o Of equipment. These plenums shall

P.2 Indoor coil installation: static pressure measureme.

P.21 A short plenum shall be attached to both the inlet ani
have cross-sectional dimensions equal to the dimensions uipment inlet and outlet, respectively. A
static pressure tap shall be added at the centre of ea f each plenum, if rectangular, or at four evenly
distributed locations along the circumference of gval or™ound plenums. For each plenum, the four static
pressure taps shall be manifolded together.JThe ffjimum length of the plenums and the location of the static
pressure taps relative to the equipment i \6 outlet shall be as shown in Figure P.1.

P.22 The static pressure taps des&d in P.2.1 shall be fabricated as described in C.4.1. A manometer (or
equivalent instrument for uring differential pressure) that is accurate to within 2,5 Pa shall be used to
measure the static tween the indoor coil air inlet and outlet. One side of this manometer shall be
connected to the m, pressure taps installed in the outlet plenum. The other side of the manometer
shall be connected to manifolded pressure taps located in the inlet plenum.

(\0
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0594 = B

1544 = B

15V = [

Key

1 manometers

2 outlet pressure taps
3 inlet duct

2 To aiflow measuring apparatus.
MNOTE 1

4 coil saction
5 outlet duct

4 and & are outlet dimensions, C and i are inlet dimensions.

2 z
NDTE 2 For circular ducts, substitute % for € » o and ’”Tﬂ for 4 = 5.
MOTE 3 The length of the inlet duct, 1.5,||'1’.' « D, is @ minimurm dimension. For more precise results, use 4,/C = 0 .

Figure P.1 — Air static pressure drop measurement for a coil-only unit
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P.3 Indoor-side air quantity

P.3.1 For equipment supplied without an indoor fan, the cooling capacity test shall be conducted at the air
volume rate specified by the manufacturer, expressed in terms of standard air, or at a maximum pressure drop
of 75 Pa across the indoor coil assembly, recommended enclosures and attachment means, whichever results
in the lower air volume rate. This same air volume rate shall be used for all performance tests and for all
heating capacity tests. If cooling capacity tests are conducted for more than one climatic condition (T1, T2, T3
in Tabla 2), then the highest of the cooling capacity air volume rates shall be used for all performance and
heating capacity tests.

P.3.2 Airflow through the indoor coil shall be created by a separate fan. This fan shall be located
downstream of the indoor coil, with the outlet static pressure taps shown in Figure P.1 and, if applicable, the
instrumentation used to measure the dry-bulb temperature and water vapour content of the outlet air. If air
volume rate is measured as described in Annex C, then the exhaust fan of the airflow measuring appirduQ

can be used to generate the airflow through the indoor coil. (0

P.4 Capacity adjustments

The measured cooling capacity shall be adjusted by deducting the estimated w&q{limd to circulate
indoor air, determined as described in P.3, and the measured heating capacity adjusted by adding the

estimated power required to circulate indoor air. 6
Ir.n.&:l using Equation (P.1):

.

The estimated fan power for equipment withiout indoor fam, P, i

qr | Fe +'P|:+5’D:|

Pagn = (P-1)
|:'Tran.l % Fmat) ) 6
where, g . is estimated indoor fan stati jency and is ealculated using Equation (P.2):
#ran, = 0188 1=In{ F +50)-0,47 {(P.2)
and rpo, is the Eaﬂn&d indoor motor efficiency and is calculated using Equation (P.3):
[ Po+ P +50
&Qﬂ-ﬂ'ﬂﬂn | ] +0,123 (P.3)
' l. frany )
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Annex Q
(informative)

Pictorial examples of the heating capacity test procedures given in 7.1

Q.1 General

conducting a heating capacity test as specified in 7.1. All examples show cases where a defrost cy
the preconditioning period. Examples 2 to 6 in Q.2 represent cases where the indoor air entha mi
used and, as a result, the data collection period for the transient test lasts 3 h or three comgege
opposed to 6 h or six complete cycles if using the calorimeter test method). 0

*

The six schematic diagrams given in the examples in 0.2 show several of the cases which could occur %h:
is
(as

Q.2 Procedure flowchart for heating capacity test

The following flowchart gives the procedures to adopt and the claus i&msﬁn text to use when conducting
the heating capacity test. %

.

S
&
O

W\
O

©150 2011 — Al rights resered 87



PS:5327/2014

Slarl tas] raom
Start equlpment undar 1ast

Oipsarale urdlll sl

tolerancas of Tablle 10 and
Table 11 are safsfed

Stan precondiioring
rad

-

A
10 mln opsration St % I
after defrost P FX)

St equilbrium

tolerances of

defras! cperatdon
OCCurs?

Table 13 not satkfed or
defrost cparation

e Yan
Start data cofection @\ !
az&d&a{ﬁfﬂn;l:ﬁﬁ 6 decreasas by more Trﬁ;ﬁ:ﬁl
ceckg o 7.1, man 2.5 % o dafrost acsanding 1o Tdul 1

oparallon
e etlEry

Figure Q.1 — Procedure flowchart
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Example 1 Steady-state heating capacity test.
1 2 Bl 5
\ [
\ / \ /
e
S | 6
¥ e / | %
' ',,’ 8 ::Z.‘
1]
3 T"\":"‘
- | )
Smin Smin, Smin_ Smin, Smin  Smin 5 min | 0

compliance with test tolerances first achieved *

preconditioning period (10 min minimum)

defrost at end of preconditioning period

equilibrium period (60 min)

data collection period (35 min) \

inside air temperature d

leudl.mnglheist%mnoﬂhedataeolledmpenod

eé’mabmlmndm‘nﬂm period equals 35 min.

AMingoce ar

Steady-sta

W\
O
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Example 2 Transient heating capacity test with no defrost cycles.

1 p——p==
DTN Tl gl =
I f 6 —
3 \/ (0 Q
33 min
Smin, Smin, 3min, 3min, S mn 3 min , 3 min CJO
—l *
P2~ i a @'
ey Z\Y
b
@R
30 mn o\
“‘
Key N
1 compliance with test tolerances first achieved
2 preconditioning period (10 min minimum) e
3 defrost at end of preconditioning period
4  equilibrium period (60 min) @
5 data collection period (3 h)
6
a

inside air temperature diﬂart;um =
xm.m,i:@ 2,5 % during the first 35 min of the data collection period.
Transient le\sl:' termil test when data collection period equals 3 h.

(\O

o
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Example 3 Transient heating capacity test with one defrost cycle during the data collection period.

| |———~l ﬂ _i' 33 min B

3 6
v 33 min 0(0

Smin Smin; Smin; 3min; Smn , Smin | 5 min G

compliance with test tolerances first achieved
preconditioning period (10 min minimum)
defrost at end of preconditioning period
equilibrium period (60 min)

data collection period (3 h)

automatic defrost cycle occ

inside air tem

X@mezsxmhwwmdmmmm
Transsent &

nate test when data collection period equals 3 h

o o NOUAUN-‘E

W\
O
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Example 4 Transient heating capacity test with one complete cycle during the data collection period.

1 2 4 5

Key G

compliance with test tolerances first achieved

preconditioning period (10 min minimum) 0@'
defrost at end of preconditioning period 0\
equilibrium period (60 min)

data collection period (3 h) Q
one complete defrost cycle .
Transient test: terminate test when data collection period é

Example 5 Tunlnmhuﬁmupumy@(lheo complete cycles during the data collection period.

S

\/ 4O ‘ ‘:m:‘f“‘j ’

OO w N -

Key

compliance with test tolerances first achieved
preconditioning period (10 min minimum)
defrost at end of preconditioning period
equilibrium period (60 min)

data collection period (3 h)

two complete defrost cycles

2 Transient test: terminate test when data collection perod equals 3 h.

g W N -
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Example & Transient heating capacity test with three complete cycles during the data collection period.

1 2 4 5 6

compliance with test tolerances first achieved

preconditioning period (10 min minimum]) O@
delioat st and of precondiiioning paviod 0\
equilibrium period (60 min) 6

data collection period Q

threa hours .

three complete defrost cycles

Transient test: tarminate test at the end of three coMplete cycles within the data collection period.
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