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0.1 This Pakistan Standand was adopted by the suthonity of the Board of Directors for Pakistan Standands
and Quality Conirol Authonty after approval by the Technical Commitiee for “Non-Ducted Adr
Condioners and Heat Pumps Testmg and Rating for Performance™ had been approved and endorsed
by the Electrotechmcal Mational Standards Commutice on

0.2 This Pakistun Stondord was sdopied on the bams of 150 5151(R) smee 1IEC Standard have
been established in 2010, hence it 15 deemed necessary 1o adopt the International standard o keep
obreast with the latest technology and as par with 150 standard.

0.3 This Puakistan Standord ts an adoption of 1S0: 5131R) “Non-Ducted Air Condiioners snd Hent
Pumps Testing and Ratmg for Performance™ and its use herehy acknowledged with thanks.

1.4 The techmcal commitice endorsed and recommended the proposal of Mimisiry of Climaie Chanee and
urged manufacturers o wnite “CFC or HOFC free” mark to the nome plate marking.

0.5 Enecrgy Labelling critenia referred in PS: 3294 “Minimum Energy Parformance Standand { MEPS)
For Window Type & Spli Air Condiboners With Cooling Capacity under: 13000 W { ]| 200K - SR000
BT hr).

L6 This stundurd is subject to peniodical review i onder 1o keep pace with the development m indusiny,
Any sugzestions for omprovement shall be recorded and placed befiore the revising committee m due
COUTES.

0.7 This standard is intended chielly 1o cover the technical provisiona relating to this standard and 1 docs
not mclude all the necessary provisions of a Contract.
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Non-ducted air conditioners and heat pumps — Testing
and rating for performance

1 Scope

This document specifies performance testing, the standard conditions and the test methnds for
determining the capacity and efficiency ratings of air-cooled air conditioners and air-to-air heat pumps.

This document Is applicable to the following equipment:
— non-ducted air-cooled air conditioners and non-ducted air-to-air heat punps; or

— ducted air conditioners andfor ducted heat pumps rated at less than 8 kW and intended to operate
at an external static pressure of less than 25 Pa.

This document 15 Wimlted Lo:

— residential, commercial and industrial single-package and split-system air conditioners and
heat pumps;

— factory-made, electrically driven and use mechanienl eompression;
= utllizing single, multiple and variable capacity components;

—  multiple split-system utllizing one or more refrigeration systems, one outdoor unit and one or more
indeor units, controlled by a single thermostat/controller

The requirements of testing and rating contained In this decument are based on the use of matched
assemhblies.

This document is not applicable to the rating and testing of the following:
a)  water-spurce heat pumps or water copled air conditioners;

B} multi-split-system air canditioners and afr-to-air heat pumps (follow 150 15042 for the testing of
such equipment);

c] mobile [windowles) units havwlng a condenser exhaust duct;
d]  individual assemblies not constituting a complete refrigeration system;
¢]  equipment using the absorption refrigeration cycle;

M dueted equipment except for those specified in this cause [follow 150 13253 for the testing of such
equipment)

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

NOTE Throughout this document, the terms "equipment” and "systems” mean "air conditioners™ and for
“hoat pumps”

2  Normative references

The following documents are referred to in the text in such o way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited spplies. For
undated references, the lutest edition of the referenced document [including any amend ments) applies,
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150 817, Refrigerants — Desigration amd safety classification

ISO/IEC Guide 98-3, Uncertointy of measurement — Part 30 Guide to the expression of uncertainty in
measurement [GLHM:1995)

3 Terms and definitions

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

150 and |EC malntaln terminological databases for use in standardization at the following addresses:

— |EC Electropedia: available at http/fwww.electropediaorg)
— 150 Online browsing platform: available at httpwww.isoorg/ohp

EN |

non-ducted alr conditioner

encased assembly or assemblies, designed primarily to provide free delivery of conditioned alr to an
enclosed space, room or xone

Note T 1o entry: It can be either single-package or split-system and comprises a prunary source of refrigeration
far cooling and dehumidilication. 12 can alsa inelude means lor heating otber than & Weal pump, aswell as means
for circulating, cheaning, humildifying, ventilating or exhausting air. Such squipment can be provided in more
than one assembly, the separated assemblies (split-systems) of which are inteoded o be asisd togetber,

Nete 2 to entry: An enclosed space, roam ar 2ons |8 Known as s capditioned space,

3.2

non-ducted heat pump

encased assembly or assemblies designed primarily to provide free delivery of conditioned alr to an
enclosed space, room or zone and includes a prime source of refrigeration for heating

Note 1 to entry: It can be constructed to remove heat fram the comditioned spece and discharge it to a heat sink
if cooling and debumidification are desired from the same cguipmest. It can also include means for circulating,
cleaning, humbdifying. ventilating or exhausting s Such equipment can be provided in more than one assembly;
the separated assemblies [split-systems) of which are intended (o be uwsed together

Note 2 bo entry: An enclosed space, roam of zone = knosn 48 o conditloned space.

3.3

standard air

dry mir ar 20 *C and at a smndard barometric pressure of 101,325 kPa, having a2 mass density of
1,204 Jeg/m?

34
indoor discharge alrflow
rate of fow of air from the authet of the equipment into the conditioned space

Note 1 toentry: See Figure L

15
indoor intake airflow
rate of flow of air Into the equipment from the conditioned space

Note 1 boentry: See Flgore 1

3.6
ventilation airflow
rate of flow of air introduced to the conditioned space through the equipment

Note 1t entry: See Flgure 1.

3131



1.7
putdoor discharge alrflow
discharge rate of Mow of abr from the eguipment

Note 1 to entry: See Flgure 1.

3B
intake outdoor airflow
rate of flow af air into the equipment from the outdoor-side

Meite 1 to ety See Elgiare 1

19
exhaust alrflow
rate of flow of air from the indoor-side through the equipment to the outdoor-side

Note 1 boentre: See Elgire 1.

3.0

leakage airflow

rate of flow of air interchanged between the indoor-slde and outdoor-side through the eguipment as a
result of its construction features and sealing technigues

Kote 1 bo entry: See Flgure 1.

Wote 2 to entry: This is not applicable for split system prodwct s,

an

bypassed indoor airflow
rate of flow of conditioned air directly from the Indoor-side outlet to the Indoor-side inlet of the
equipment

Wote | to entey: See Flgure 1

3az
by passed outdoar alrflow
rate of [low of air directly from the outdoor-side outlet to the outdoor-side inlet of the equipment

Miote 1 bo sntry: See Elgure 1.

313
equalizer opening mirflow
rate of flow of alr throvgh the squallzer opening in the partition wall of a calorimeter

Mote 1 to antrw: Ses Plgure 1.

i.14

total cooling capacity

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

Kote 1 o entry: Total cooling capacity 1s expressed [n wnits of watts,

315

heating capacity

amount of heat that the equipment can add to the conditioned space (but not including supplementary
heat] in o delined interval of time

Mote 1 to entry: Heating capacity Ls expressed (n units of watts,



i.16

latent cooling capacity

room dehumidifying capacity

amount of latent heat that the eguipment can remove from the conditioned space in a defined
interval of time

Note 1 to entry: Latent coaling capacity and room debumidifying capacity are expressed in units ol watts

317

sensible conling capacity

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

Note 1 toe entry: Sensible cooling capacity is expressed in units of watts,

314

sensible heat ratio

5HR

ratio of the sensible cooling capacity to the total cooling capacity

1.19
rated voltage
voltage shown on the nameplate of the equipment

3.20
rated frequency
freguency shown on the nameplate of the equipment

3.21

energy effliclency ratio

EER

ratlo of the total cooling capicity to the effective power (nput to the device at any given set of ating
conditions

Note 1 to entry; Where the EER L9 stated withoot an indleation of wnits, It s understood that it is devived Trom
watts/watt,

3.22

coefficient of performance

cop

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

Note 1 to entry: Where the COP |5 stabed without an isdication af units, |t |s understood that it is devived from
watts St

3.23
total power imput

Py
avernge electrical power nput to the equipment as measured during the test

Hots 1 b6 entry: Total power input is expressed in units of watts

3.24

effective power input

PE

average electrical power input to the equipment obtained from
— the power input from the compressor{s],

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

3131
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— the power input to all control and safety devices of the equipment, and

— the power input for operation of all fans

Note 1 to entry: Effective power input |5 expressed in unlts of watts.

3.25
full-lnad operation

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

Mite | to eatry: Unless otherwise regualated by the sotomatic contrels of the equipment, all In&@% and
compressors operate during (ull-load operations,

—

<

==

e

12

1 Q&Q

X \9\\

3 AN

?‘.

9

P

-

aé\gw (L

|

%

Qc:}
o~

oor discharge
exhaust
4 leskage
5 bypassed outdoor
& outdoor intake

NOTE

<7

)

.

Q){b' S ﬁ
O

L
B
¥
1
11
12

eqjiealizer opening
indoor intake
sentiladon
bypassed indoor
indour discharge
Indoor-side

Airflow diagram illustrating the definitions givenin 34 to 1,13

Figure 1 — Alrflow diagram
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4 Symbols
Symbaol Description LT
A1 |coelficient, heat leakage 1/{s-K)
Ay area, nozzle m2
i nozzle discharge coefMicient d
pat | Specific hearof moist alr entering indoor-sided I/[keghK)
cpaz  |[pecilic heat of mokst air leaving indoor-sidet 1/t K )
cpad | specific heat of moist air entering oitdoor-sided I/{ ket K
__cpat_|specific heat Gl moist air Iﬁflngﬂﬁdmr -sidob I{Ll-[ﬂ_.'ﬂ
Cpw spu-rJﬂ.d: heat of water E{B‘l-ﬂ]
1 nozzle throot dimmeter m
iy outside diameter of relvigerant tube imi
hga  |[apecilic enthalpy of alr entering |ndoor-gide 1 Tt
haz  [specilic enthalpy of air leaving indeor-side I b
hy3  |specific enthalpy of air entering outdoor-side Lﬂ;;b
hge | specilic enthalpy of air leaving outdoor-side [Mkgh
fin specific enthalpy of refrigerant liquid entering expansion device 1 kg
by |specilic enthalpy of refrigerant lUguld leaving condenser I/ kg
hgi  |specilic enthalpy of refrigerant vapour entering compressor |/ kg
hgz  [specille enthalpy of refrigerant vapour leaving compressor |/ lege
byy | specific unthnlp'_r of refrigorant entering [ndoor-sida | leg
_hkur;_. specilic enthalpy of mfl;l";:mm 1|:iwlr'.|gl;;a:_1l4:1ll: ;Idu IFkE:
hwi [specilicentialpy of woter or steam supplied o Indoor side test chamber 1/ leg
fwa  |specilc enthalpy of condensed moisture leaving indoor side test chamber I eg
hwy  |specilic enthalpy of condensed moisturs leaving outdoor-side rest chamber [fkg
hwt  |specific enthalpy of the water supplied o the outdoor side tost chamber I/ leg
hws  Pspecific enthalpy of the condensed water [in the casa of H1 test condition) and the |fleg
| frost, respectively [in the case of B2 or H3 test mﬂfrlnnsj in the test unit
o i:_ I 1.u1i!n1 heat of vaporization of water (2 -t:l:!:l]l_mililg [{kgatlh “EZ.'] [leg
L lengrh of refrigerant |ime if!
Pa harometric presgure lfa
e test chamber efmalization pressiive P
fra  |ahsolute pressune @t nozzle throat il
P [velocity pressure st nozzls trest or static pressure dilfference across nozzle Pa
I ower input, indoor-gide data w
Py power inpul to compressor W
Py iofal power Inpul o eguipment w
e [ 80r mass Now rate g s
r refrigerant Flow rate s
Gin | refrigerant and oil mixture flow rate kg s
gy ke volome fow tate mifs
i jale vedumse flow rate, Indoor-gids mdfa
B Db o leds value.
b e means the mass of dey air; the mass, kg, of depeminator in this it 15 baned ondey alr (or BA). For units practically
wsed in the alr conditioning feld, “kg (A1 15 very often wend for donominator. Example: g DAL m A g (DA ] kgl (004
MOTH All parameters are |n relation b the unlt belng tested ianbes apeciled atherwize
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Svmbl Description Ll
gy (alr volume flow rate, outdoor-side m3 s
Gw  |condenssr water flow rote kpfa
e | Fate at which water vapour is condensed by the equipment kigfs
Jupm | Woiter miass Mow supplied o the ourside vesy chamber for maintaining the resy kgss

conditons

e |Reynolds number o

T thicknesy of tubing insulation B m

ty femporature, EII';IE.'IL'—EII-DEI'HFFEEDT 1:1;I_r:|rlm|!r.er b M
Eal temperature of air entering indoor-side, dry bull "C
f31  |temperature of air leaving indoor-side, dry bulb *C
tz7  [temperature of alr entering outdnor-side, dry bulb "
tz¢  temperature of alr leaving outdoor-side, dry bualb "

[ ® temiperature of surface of condenser of the i:gmprnssur:alurl meter "C
Ly LE;'I‘:;.IP_H.HIIJ re u!'sur[a;::_-z_u-ﬁﬁpumtm' of the compressor calorimeter "C
[ ] temperature of water entering condenser of the compressor calormeter "
bwy | temperature of water leaving condenser of the compressor calorimeter *
v [veloclty of alr, at nozzle m/s
Vg |specific volume of dry air portion of misture st nozzlie md gl
vy |specific volume of air-water " vapaur mixture at nmzle m¥ kg

B L) rass of cylinder and h]El::IET assembly, E';]:Il_[;tjl'_ o g
Wi |mass of cylinder and hleeder assembly, with sasple ]
Wy [msass of eylinder and bleeder assembly, with oll from simple B
Wi [specilic bumidity el alr entering Indoor-=ldeb et
Wi |specific bumidity of air leaving indoorsideh leg et
Wy |specific humidity at nozzhe inleth g/ gh
Wy  |water vapour [rute) condensesd kpf=
Yo [concentration of oil to refrigerant-aofl misture z
X [mass ravio, relrigerant o refrigerant-al mixture B

¥ ex painsion fertor i
@y | Interconnetiing tubing hest trangfer coefficient WimZK)
A thermal condurtivity WiimK)
W lednsmagle viscnsity of ali m-fs
¥l |other prver loput to the indoor-side test chamber [e.g. Hlumination, electrical W
and thermal power input to the compensating device, heat balance of the
bl iNcation dewice]
Flac  [sum of gll tobal power input to the outdoor-gide test chamber, not Incloding w
power to the equlpment under test
die | hoot removed by cooling coll in the outdoor-side test chamber W
dey | heat removed by cooling coil in the indoor side test chamber w
g latent cooling capocity [ﬂnhmnhi!fying} W
ifig heat input to evaparator of compressor calorimeter W
i | heating capacivy, indoor-side test chamber W

i Dimenoionless valye

b bt means the mass of dry air; the mass, kg, of denominator in this unit is based on dey alre {or DA} For anits practically

uged (o the alr conditioning febd, “lg (O8] @5 very often isod for denominator, Example: | g DAL m Py (DA), ke Moy (DA)

MOTE All parametess are inorelatio o the witlt g tested unless specified orherwise,




Symbaol Description LT
i | heating capacity, outdoor-side test chamber w
i hiat lealkage into Indoor side teat chamber through walls, Moar and celllng w

s | heat lealkoge out of outdoor side test chamber thirough walls, oor and ceiling w

L

fin [ hear leakage inte indoor-side test chamber through partivien separating
[nelooe-side feom outdoar-side

e [line heat boss in intercon necting tubing W
fyel | Sensible cooling capacity, indoor side
.qj:‘l ru‘t-'rlgemlmu l'.:ll:l-‘.l]:il.‘_lll' ulr.I: refrigerant Compressor
e | total cooling capacity, iIndoor-side
Wi | Total cooling capacity, outdoor-side
duiy  [total heating capacity, |ndoor-shde
fune | total heating capacity, outdoeor-side
L] Dhiviea o ey 1.'.'.:|.|.I.;.

b fmseans i maoss of dry ale; the mass, kg, of denomieotor io Uhls woit (s based on dey ale for DAY For unlts practically
used in the alr conditisming feld, “hg [ 0A]° s very often used for donominator, Exampbe: | g D&], w3l (4], kgl (4]

MOTE Al paratneters are (i orelation bt thie umnit heing tected pnlecs specilled atherwise.

Z|E|IE(E| = =

5 Cooling tests
5.1 Cooling capacity test
L1 General conditions

5.1.1.1 Al equipment within the scope of this docwment shall have the cooling capacities and energy
efficlency ratios determined in accordance with the provisions of this document and rated at the cooling
test conditions specifled [n Table 1. All tests shall be carried out {n accordance with the requiremoents
of Annex A and the test methods spectfied in Clanss 7. All wsts shall be conducted with the equipment
lunctioning at full-load operation, as defloed n 325, The electrical input values used for rating purposes
shall be measured during the cooling capacity tost,

5.1.1.2 If the manufacturer of equipment having a varlable-speed compressor does not provide
information on the full-load frequency and how to achieve it during a cooling capocity test, the equipment
shall be operated with its thermostat o controller set to It minimum allowable temperature setting,

5.1.2 Temperature conditions

51.2.1 The temperature conditions stated (n Table 1 (columns T1, T2 and T3] shall be considered
standard mating conditions for the determination of conling capacity. For equipment intended for space
cooling, testing shall be conducted at one or more of the standard rating conditions specified in Table 1.

5422 Eguipment manufactured only for use in @ moderate climate similar to that specified in Tahle 1,
column T1, shall have ratings determined by tests conducted at T1 conditions and shall be designated as
type T1 equipment,

5123 Eguipment manufactured only for use in a cool climate similar to that specified in Table 1,
column T2, shall have ratings determined by tests conducted at T2 conditions and shall be designated as
type T2 equipmant.
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5124 Equipment manufactured only for use in a hot climace similar to chat specified in Table 1
column T3, shall have ratings determined by tests conducted at T3 conditions and shall be designated as
type T3 equipment.

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

5.1.3  Airflow conditions
5.13.1 Indoor-side alr quantity — Alr enthalpy test method

5.1.3.1.1 Tests shall be conducted ot standard rating conditions [see Table 1) with 0 Pa static pressure
maintained at the alr discharge of the equipment and with the refrigeration means in operation. All air
quantities shall be expressed as cubic metre per second (md /5] of standard air a8 defined in 3.3

When the fan speed Is adjustable, the difference of the mass alrflow rmte fram the standard air due to
low barometric pressure should be adjusted by the fan speed.

51312 Airflow measurements should be made in accordance with the prowisions specified In
Annex B, as appropriate, as well as the provisions established in other approgriste annexes of this
document,

NOTE Additlanal guidance for making aieflow messurementycan be fomd in 150 3966 and 1S05167-1.

Tahle 1 — Cooling eapacity rating conditions

Standard rating conditions

Parameler T 12 =
Temperature of alr entering indoor-side;
— dry-bulb I7 "L 210 i B
— wat-bulh 195G 15 *C 19 =L
Temperature of air entering ourdoor-side:
— dry-bilb 354 27°C AT
— wet-bulbe 247G 19*C 24°C
Test frequencyh Hated frequency
Test voltags | See Tahla 2
NOTE

T1 Standmd coollng capseity ratlag conditions for misderate cllimates
T Stapdard cooling capeciy rating conditions for ool clineaes
T3 Stamdard cosling capathy rating conditlons for hot elbmaies

¥ The wet-halb temperature candition shall anly be regutred when testing atr-cookvd condensers which evaporate the
cemilensate,

b EHiulpment with duak-rated freguencies shall be tested at edch freguency,




Tahle 2 — Voltages for capacity and performance tests

Rated [nameplate) voltages Test voltaged
¥ ')

Bl o 109 o

11010 127 115

TR o 207 20

208 to 253 Fi]

254 o 341 Zah

342 1o 420 400

421 to 506 450

507 to 633 575
& For equilpmant with diual-rated voltages, such ns 1150230 and 2200840, the est voliiges wosild be TV and 230 in the
fiest example, oml 230 Y and 460 Y In the seconl example. Por equipment with an extended voltage caongms, susch a2 110 ¥ to
1208 ar Z200Y to 240, the test eoltape wosi i be 115 Y o 20 Y, respectively, Where the extemied saltaps range spass two
or minra of the rated voltage ranges. the mean of the rated voltages dhatl be vsed to detorminn the best wltage from this tahla,
ERAMPLE For egulprient with in extended valtage range of 200 V io 220 ¥, the t=st mliagevold he 28 ¥, basad on the
e valtage of 2100,
b The valtoges v this tuble are for copacity and performance tests other than the gmximum condfng and the maximuam
heating performanes tests,

5132 Outdoor-side air guantity

If the outdoor airflow |s adjustable, all tests shall be conducted at the putdoor-side air quantity or at the
fan contral setting that is specified by the manufacturer. Where the fan is pon-adjustable, all tests shall
be conducted at the outdoor-side air volume flow rate (nherent o the equipment when operated with
the following in place: all of the resistance elemepts associated with inlets, louvers and any ductwork
and attochments considered by the manufacturer as normal installatlon practice. Once established,
the outdoor-side alr circult of the equipment shall remain unchanged throughout all tests preseribed
In this document, except to adjust for any chanpe caused by the attachment of the airflow measuring
device when using the outdoor air enthalpy test method [see F.2.1).

L.il4  Testconditons
141 Preconditions

5.1.4.1.1 Tests shall be conducted under the selected conditions with no changes made in fan speed or
system resistance to correct for variations from the standarnd barometric pressure (see 3.3).

51412 Grllle pesitions, damper positions, fan speeds, etc. shall be set in accordance with the
manufacturer’s instructions. o the absence of manufacturer’s instructions, the grilles, dampers, fan
speeds, ete, shall be set to provide maximum cooling capacity. When tests are carried out at other settings.
these settings shall be noted together with the cooling capacity mtings.

5.1.413 The test room reconditioning apparatus and the equipment under test shall e operated until
equilibrivm conditions, as required by 7.3, are attalned. Equilibrium conditions shall be maintained for
not less than 1 b hefore capacity test data are recorded.

5.1.42 Testing requirements

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



5143 Duration of test

The data shall be recorded at equal Intervals as required by Z3.3. The recording of the data shall
continue for at least a 30-min pertod during which the tolerances specilied (n 7.3 shall be met.

5.2 Maximum cooling performance test

5.2.1 General conditions

The test shall be conducted with the equipment functioning at full-load operation, as defined in 3.25.
The test voltages In Table 3 shall be maintained at the specilied percentages under running conditions.
Im addition, the test voltage shall be adjusted so that it is not less than 86 % of the rated voltage at
the moment of restarting the equipment alter the shutdown required by 5242 The determination of
coaling capacity and electrical power input is not required for this performance tese

522 Temperature conditions

The conditions, which shall be used during the maximum coaling, are given In Table 3.

Table 3 — Maximum cooling performance test conditions

Standard rating conditions
Marametor T 12 T
Tettti parature of v entering frdoor-side;
— dry-bulb g 47 °C 2 0
— wet-bulh - L BRSNS
-:rea;'lpurut:;;ﬁf alr entering outdoor-side: . b R
— Ury-tulh 43°C E L 52
— wel-bulha 26 °C 24 T ) B
Test [roquency? Rated fregiency
Test voltage ) 0% and 110 H of rabed veltage with a single namepliate
ratlng:
Bl 90 % of the lower rated voltage aml 110 % of the higher
rated voltage for units with a dual or extended nameplate
vl tage
& The wet-bulty temperature conddtion shall only ke required when testing nlr-conled condensers that evaporite the
coibid enEats,
It Egquiprient with dual-rated frggquentles shall be tested ab each frequency.

523  Alrflow conditions

The maximum cooling performance test shall be conducted with an indoor-side fan speed setting as
determifed under 30412

524 Test conditions

.41 Preconditlons

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

5242 Duration of test

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

525 Performance requirements

5.2.5.1 Alr conditioners and heat pumps shall meet the following requirements when operating at the
conditions specified In Table 3: Q)

a]  during ong enthre 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 withou
any protective device;

c] after the interruption of power, the eguipment shall resume operation withi ig and run
continuously for 1 h, except as specified in 5,2.5.2 and 5.2.5.3.

3 45',;\.(3}&

power supply (o equipment unit on
poweer supply to equipment off \Q\
afficial test period begins (:)
power supply to equipment turned off K

powver supply to equipment turned ba {b'
maxirmum time belore equipniont
el of test, i equipment
end of test, IT eguipment
0 min, steady-state operddin

B0 min, continuoes n&unun mnmn@du:ﬂd or increased supply 'H'ﬂ|'|‘.il,E-E'.
3 min, power off. Qﬂj

5 min. in wk&]! VE E{r::;\!ﬁ tripe

e 30 min,

L 60m n\.%ﬂnuuuu o f after soulprent restarts,

P
A
$)

= - T A

E A

O.Q\ Figure Z — Maximum performance test operation

5252 A protective device may trip only during the first 5 min of operation after the shutdown period
of 3 min During the remainder of that 1 h test period, no protective device shall trip.

5253 For those models so designed that resumption of operation does not ocour after the initial trip
within the first 5 min, the equipment may remain out of opemtion for not longer than 30 min. It shall
then operate continuously for 1 h.
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5.3 Minimum cooling, freeze-up air blockage and freeze-up drip performance tests

5.3.1  General conditions

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

5.3.2  Temperature conditions

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

533 Airflow conditions

The controls, fan speeds, dampers and grilles of the equipment shall be set to maximize the tendency
o produce frost or lce on the evaporator, provided such settings are not cantrary to the manufacturer's
operating instructions,

534 Testconditions

5341 Preconditions
The equipment shall be started and operated unti] the operating condifluns have stabilized.

5342 Duration of test

After the operating conditions given in Tahlg 4 have stabillzed in accordance with the tolerances in
Table 12, the equipment shall be operated for a period of 4 b The equipment shall be permitted to stop
and start under the control of an automatic lmit device, if provided.

Table 4 — Minimum cooling, freeze-up air blockage and freeze-ap drip performance test

condiflons
PR Standard test conditions

Tiand T3 | T2
Temperature of alr epterdng indoor-side:
— dry-bulb 21 21°C
— wet-hulb 150 15°C
Temperatnre of air entering outdoor-side:
— dry-bulbk Z1*C 10°C
— wak=lulh — —
Testrequencys Ratad freguency
Testvoltage See Talilis 3
& Hgulpment with dust-rated reguenches shall b tested ot eoch fregueimey.

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

5352 At the end of the 4-h test, any accumulation of frast or lce on the Indoor coll shall not cover
more than 50 % of the indoor-side Gice area of the Indoor coll or reduce the airflow rate by more than
25 % of the initial alrflow rate. [If measuring indoor air volume mate using a test apparatus that includes
an exhaust fan (as in Figure B.1), the operating speed of the exhaust fan and for the position of an in-line
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flow damper shall be controlled to maintain zero static pressure during the 4-h test] If the equipment
and 1est apparatus do not allow for visual ohservation of the indeor call and If the Indoor alr volume rate
Is not measured, then the requirements of 5.3.5.3 shall be met.

5353 During the 4h test period, the midpoint tempermture of every indoor coill circuit or the
refrigerant suction pressure shall be measured at egual intervals that span 1 min or [ess. The
measurement[s) carvied out 10 min alter beginning the 4-h test shall be defined as the Inital value({s), I
the suction pressure 18 measured, it shall be used oo caleulate the saturated suction temperatre.

a) Ilthe compressor(s) dofes) not cycle OFF on automatle controls during the test, and

— |f coil circult temperatures are measured, the temperatures shall not remain more than 2 K below
the corresponding initial value for each circuit for more than 20 consecutive min, or

— AFsuction prezsure |5 measured, the saturated suction temperature shall not remain more than 2 K
el the initcial value for more than 20 consecutive min.

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

— |fenil circutt temperatures are measured, the individual clrcuit temperatures measured 10 min after
the beginning of any ON cycle during the test shall not be more than 2 K below the corresponding
initial elreult temperature(s), or

= | suction pressure is measured, the saturated suction temparature measured 10 min after the
beginning of any ON cycle during the test shall not be more than 2 K balow the initial saturated
suction temperature,

5.4 Freeze-up drip performance test

L4.1  General conditions

The freeze-up drip performance test shall be run immediately after completion of the minimum cooling
and [reeze-up alr blockoge performance tests and ot the conditlons specilied in Table 4. The test shall be
conducted with the equipment functioning at full-load operation, as defined in 325, except as reguired
in 5.4.3. The determination of capacity apd electrical power is not required for this performance test.

542 Temperature conditions
The temperature conditions jor the freege-up drip performance test are given in Table 4.

543 Airflow conditions

The air inlet to the indeor coil shall be coversd to completely block the passage of air, 50 as to attempt to
achieve complete blockage ol the svaporator by frost or ice.

5431 Preconditions

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

Ha43.2 Duration of tesi

After the operating conditions have stabilized, the equipment shall be operated for a period of 4 h.
The equipment shall be permitted to stop and start under the control of an automatic limit device, if
provided. At the end of the 4-h test, the equipment shall be stopped and the air inlet covering removed
until the accumulation of frost or loe has melted. The equipment shall then be turned on with the fan(s)
operating ot the highest speed for 5 min.
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BA44  Performance requirements

During the test, no lee shall deip from the coll anid no water shall drip or hlow off the equipment on the
indror-side.

5.5 Condensate control and enclosure sweat performance test

5.5.1  Geperal conditions

The conditions which shall be used during the condensate control and enclosure sweat test are given in
Table 5. The test shall be conducted with the equipment functioning at full-load operation, as defined in
4125, exceptas required In 5.5.3, The determination of coollng capacity and electrical power input is not
required [or this performance test

5.5.2 Temperatre conditions

The temperature condltions which shall be used during this test are given lo Table 5.

Table 5 — Condensale control and enclosure sweal performance test conditlons

Parameter ' Standard wst conditions
Temperature of alr entering indoor-sidi;
— dry-bulb I 27°C
— wl:bulh | 2470
Temperature of air entering outdoor-side; :
— dry-bulb 270
— wat-bulh? 245
Test fregquency® | Rated fregquency
Test voltage see Tahle d
& The wet-balb temperatire condUon thall anly be rogubred wohen testing alr-cooled condensers that evaporals Uhe
condensate,
b Equpment with dual-rated froguepcies shall be tesiod ab each frequency

553 Alrflow conditions

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

.54 Test conditions

AG4.1  Preconditions

After estabillshment of the specifled temperature conditions, the equipment shall be started with its
condensate collection pan filled to the overflowing point and the equipment shall be run unttl the
condensate Mow has become uniform.

5.542 Duration of test
The equipment shall be operated fora period of 4 h.

5.5.5 Performance requirements

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

& Heating tests
6.1 Heating capacity tests
6.1.1  General conditions

6.1.1.1 Forall heating capacity tests, the requirements specified in Annex A shall apply. Testing shall be
conducted using the method(s) and instrumentation that meet the requirements of 7.1 and 7,2

6.1.1.2 Selectable resistive elements used for heating indoor air shall be preventsd from operating
during all heating capacity tests, except those used only during a defrost cycle.

6.1.1.3  The test set-up shall include Instrumentation to allow measuremant ol the lem perature change
across the Indoor coll. IT using the Indoor air enthalpy method, the same dey-bulb temperatore sensors
as used to measure capacity may be used. If using the calorimeter tost method, the temperatune change
shall be dotermined using the sensors specified in Annex C.

6.1.1.4 Standard mating conditions for heating capacity tests are specified 1o Table 6.

6.1.1.5  All Clause & heating capacity tests shall be conducted with the heat pump at full-load operation,
as defined in 3.25.

6.1.1.6 If the manufacturer of a heat pump baving a variable-speed compressor does not provide
information on the full-load frequency and how to achieve it during heating capacity tests, then the heat
pump shall be operated with its thermostat or controller set to its maximum allowable temperature
setting.
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Table 6 — Heating capacity rating conditions

Parametar Standard rating condi-

tinns

Temperature of air entering indoor-side:

— dry-bulb 20 =C

— wiet-hulb (maximum) 15°C

Temperature of alr entering ostdoor-side, B moderate cold condition

— ry-bulb 75

— wet-bulh [

TEI'I..'IIJ!II!LI-'H.I:IJ.FE ol air entering outdoor-side, H2: cold condition .

— dry-bull iy o

— wet-bulb 1°C

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

= dry-bulb =7 °C

— wetbulh _ e

Test frequency " |Ratedtreguency

Toat voltage See Table 2

HOTE Il a defrosting cycle oocurs during the HL, B2 or H bedting cigachty tests, testing unaler thess conditions o

acoomplished using either the calerimeter or tha isdeor air enthalpy mathod {gee Anpeses Cand 0], Refer 1o Cluse T

5 Egulprmsnt with dual-rated lreguencles s t=sted at sach [reguenor,

6.1.2  Temperature conditions

6,121 Three different outdoor-side temperature comditions, designated as Hl-moderate cold
condition, H2-cold condition and H3-very cold condition, are specified in Table 6.

6.1.2.2 The Tahle 6 temperature conditions (or the alr entering the indoor-side of the equipment shall
b used for all heating capacity tests,

6,123 Al heat pumps shall ba rated based on testing at the H1-moderate cold condition temperature
conditions, Heating capacity tests shall also be conducted at the HZ-cold condition and for H3-very cold
condition temperature, if the manuf@ctorer rates the equipment for operation at one or both of these
temperature conditions.

6.1.24 If the heat pump s rated for operation at two frequencies or, in some cases, if the equipment
has a dual-rated woltage, then more than one heating capacity test shall be conducted at each applicable
outdoor-side temperature condition, Table & (and Table 2) shall be wsed to determine if additional
heating capacity tests are required.

65,13  Alrflow conditions

6.1.3.1 Heat pump set-up requirements

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

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

ROTE1  Abrflow messurements are carriod out according to the specifications in Anpex B, a8 appropriste, as
well as the provisions established in other appropriate annexes of this document.

NOTEZ  Additions] guldence for making alrflow measurements can be found in 150 3966 and 150 5167-1.
6.1.4 Defrost operation

6.1.4.1 Overriding of automatle defrost controls shall be prohibited. The comtrols may only be
overtidden when manually initiating a defrost evele during preconditioning,

6.1.4.2 If the heat pump turns the Indoor fan off during the defrost cycle, airfiow through the indoor
coll shall cease,

6.1.5 Test procedure — General

6.1.5.1 The test procedure consists of three perinds: a precanditioning perlod, 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 the case of transient operation, in addition, the data
collection period specified when using the indoor air enthalpy method (see §.1.11.5] is different from the
ilata collection perlod required if using the calorimeter method (see 6.1.11.6).

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

6.1.6 Preconditioning period

6.1.6.1  The test room recondidenlng apparatus and the heat pump under test shall be operated until
the test tolerances specified In 2.9 are attained for at least 10 min

6.1.6.2 A defrost cycle may end a preconditioning period. If a defrost cycle does end a preconditioning
perlod, the heat pump shall operate in the heating mode for at least 10 min after defrost termination
prior to beginning the equilibrium period.

6.1.6.3 Itisrecommended that the preconditioning period end with an automatic or manually-initiated
defrost cyele when testing at the HZ and H3 temperature conditions,

6.1.7 Eguilibrium period
6.1.7.1 A complete equilibrivm perfod is 1 h o duration.

6.1.7.2 Except as specified in 61113, the heat pump shall operate while meeting the 7.3 test
tislerances,

6.1.8 Data collection period

6.1.8.1 The data collection period immediately [ollows the eguilibrivm period.
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6.1.8.2 Data shall be collected as specified for the test method{s) chosen from 7.1 If using the
calorimeter method, heating capacity shall be caleulated as specified (n Annex C I using the indoor air
enthalpy method, heating capacity shall be caleulated as specified In Annex D, For cases where one of the
confirmative test methods from 2031 |s used, heating capacity shall be caleulated as specified in the
dppropriate annex,

6.1.83 An Inteprating elecirical power [wati-hour] meter or measuring system shall be used lor
measurtng the electrical energy supplied to the equipment During defrost cycles and for the frst ]
fallowing a defrost termination, the meter or measuring system shall have a sampling rate u%
evory 10 5

6.1.8.4 Except as specified in 6.10.3 and 6, 1.0.5, data shall be sampled at equal intery I: span 30 s
or less,

6.1.85 During defrost cycles, plus the first 10 min following defrost u.-rrnl . ::-:ﬂ::lin data used In
evaluating the integrated heating capacity of the heat pump shall be samp EE‘; rt frequently, ot equal

Intervals that span 10 s or less, When using the indoor alr enthalpy n e-lrequently
:g ehcalorimeter
etbrmine the

sampled dota Include the change in indeor-side diy-bulb temperat
method, these more-frequently sampled data include all mua-qu
1 %ﬂ. the contribution of
‘athire shall be assigned the
fod, I using the calorimoter

intdoor-side capacity.
i is off,

6,186 For heat pumps that automatically cvele off the in :-{h
i a

the net beatlng delivered and/or the change In Indoo
value of goro when the Indoor fan = off, IF using the |

test method, the integration of capacity shall continue

the ind
6.1.8.7  For both the Indoor air enthalpy and th ﬂr.l@%ﬂﬂllllﬂ&. the difference between the

dry-bulb temperamire of the air leaving a ring the i coll shall be measured. For each S-min
(nterval during the data collection periogd: erage tempefsture difference shall be caloulated, An(r).
The average temperature difference | st 5 of the data collection period, An(r = 0], shall be
saved for the purpose of Ealrulatln ange, A@ssﬁd as a percentage, as given In Formela (1)

J[H], t% Cb‘?} .

6.1.9 Testp @ cycle (whether automatically or manually initiated) ends
the preconditio ng rllul

6.1.9.1 nnnty x\xtﬂnd& 2,5 % during the first 35 min of the data collection perjod, the

heating Eu.'lt:.r designated as a transient test (see {,1.11). Likewise, if the heat pump

initia ing the equilibrium period or during the first 35 min of the data collection
n&»e heating e

city test shall be designated as a transient test.
A2 If the conditions specified in G191 do not occur and the test tolerances given in 2.3 are
tisfied during both the equilibrium period and the first 35 min of the dota collection period, then the
eating capacity test shall be designated as a steady-state test. Steady-state tests shall be terminated
after 35 min ol data collection.

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

6.1.10.1 If the heat pump Initlates a defrost cycle during the equilibrium period or during the first
35 min of the data collection period, the heating capocity test shall be restarted as specified in 6.1.10.3.
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6.1.10.2 Ifthe quantity %Ar exceeds 2,5 % any time during the first 35 min of the dat collection period,
the heating capacity test shall be restarted as specilled in 61103, Prior to the restart, a defrost cyele
shall oeeur, This defrost cycle may be manually initated or delsyed untdl the heat pump inftiates an
automatle deflrost

6.1.10.3 Ifeither 6.1.10.1 or £.1.10.2 applies, then the restart shall begin 10 min after the defrost cycle
terminates with a new, hour-long equilibrium period. This second attempt shall [ollow the requirements
of i, 1.7 and 6,18 and the west procedure of 5.1.9.

6.1.10.4 If the conditions specified in 6,1.10,1 or £, 1.10.2 do not occur and the test tolerances given o
7.3 are satisfied during both the equilibrium period and the first 35 min of the dam collection period, then
the heating capacity test shiall be designated as a steady-stale test. Steady-state tests shall be terminated
aflter 35 min of data collection.

6.1.11 Test procedure for transient tests

6.1.11.1 When, in accordance with 1.1, a heating capacity test is designated as a transient test, the
adjustments specified in 6,1.11.2 to 6,1 116 shall apply.

6.1.11.2 In all cases, the normal outdoor-side airfflow of the heat pmnp shall net be disturbed. IF
applicable, the outdoor enthalpy test apparatus shall be disconnected and the transient heating capacity
test shall be restarted from the beginning with a new 6.1.6 preconditioning period.

6.1.11.3 To constitute a valid translent heating capacity test, the test tolerances specified in Table 7
shall be achieved during both the equilibrium period and the dsta collection period. As noted in Table 7,
the test tolerances are specified for two subintervals. |nterval H consists ol data collected during each
heating interval, with the exception of the first 10 min after defrost termination. Interval D consists of
data collected during each defrost cycle plus the first 10 min of the subsequent heating interval,

6.1.11.4 The test tolermnoe parameters in Lihle 7 shall be defermined throughout the equilibrivm and
data collection periods, All data collected daring each intertal, H or [, shall be used to evaluate compliance
with the Table 7 test tolerances, Data from two or more H iptervals or two or more D intervals shall not
be combined and then used In evalusting Table 7 complinnee. Compliance i3 based on evaluating data
from each interval separately,

6.1.11.5 If using the indoor sir enthalpy method, the data collection period shall be extended until
3 h have elapsed or until the beat 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
completed before terminating the collection of data. A complete cycle consists of a hesting period and a
defrost period; from defrost termination to defrost termination,

6.1.11.6 If using the calorimeter method, the data collection period shall be extended until 6 h have
elopsed or untf the heat pump completes six complete cycles during the period, whichever ocours first. If
at an elapsed time of & h, the heat pump is conducting a defrost cycle, the cycle shall be completed before
terminating the collection of data. A complete cycle consists of a heating period and a defrost period;
fromn defrost termination to defrost termination.
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Table ¥ — Variations allowed in heating capacity tests when using the transient [T]) test

procedure
Variation of arithmetical Variation of indvidual
mean values from specified | readings from specified
Reading test conditions test conditions
Interval H4 | Interval Db | Interval Hs | Interval Db
Temperature of alr entering Indoor-slde:
— dry-bulb 0.6 K 15K +1,0 K td5K
= et bulh - - - -
Temperature of air entering outdoorside
— dry-bralky +0.6 K +1.5K 10K 5.0 K
— wit-bulh +03K =] 0K g K —
Voltage - — £1 o 2%
#  Applies when che bear pump s inthe heating masde, cxcepr for the first 10 mun afoer termibmaion of a defross cycle,
h .I'I.pl|'|| ies during a defrose cycle and during the first 18 men after the termination of o delrowt cycle wium the heat pumLp In
operating in the heating mode

6.1.12 Heating capacity test results

Average heating capacity and average electrical power input shall be ealcaloted in accordance with
H.1.4. For transient tests, the quantities shall be calculated using data frem the total number of complete
tycies that are achieved within the data collection perod. In the event that a complete cycle does not
occur during the data collection period of a transient test, the eptire data collection period shall be
used for the calculations [see B.1.4.2).

6.2 Maximum heating performance test

621  General conditions

The conditions given in Table B shall be used doring the maximum heating performance test. The test
shall be conducted with the equipment funetiening at full-load operation, as defined in 3.25.

The test voltages in Tuble 8 shall be maintained at the specified percentages under running conditions.

The determination of heating capacity and electrical power input is not required for this
performance test

622 Temperamre conditions

The temperature conditions glven in Talile 8 shall be used during these tests, unless the manufacturer
specifies higher temperature conditions in the manufacturer’s equipment specification sheets.



Table # — Maximum heating performance test conditions

Parameter | Standard test conditions

Temperature of alr entering indoor-slde:

— dry-bulb 27

Temperature of alr entering outdoor-gide:

— dlry-bulb 24°C

= wel-bulb 18=C

Tt Frenjuaricy® {Rated frayuecy

Test valtage o) G amd 11 ﬂd‘;&_ni_rataﬁltn.ge E|:|_r nql-.J-i]:lmnnE-i;'-wlrjl- -
a single nameplate rating

b] 0 % of the lower rated voltage and 110 % ol the

higher rated valtage for equipment with a dual or
extended nameplate vollage

" ExuipoieEnt woith daal-rated Mequenties shall be tested oy each fregueency,

623 Alrflow conditions

The maximum heating performance test shall be conducted with an indoar-side fan sposd setting as
determined in 514 14 except as required in 5241, For heating-only heat pumps, the indoor-side fan
speed shall be set as specified in f.3.1, except as required in 2.4,

G244 Test conditions

241  Preconditions

The controls of the equipment shall be set for mastmum heating. Al ventilating alr dampers and exhaust
alr dampers, Il provided, shall be closed.

6.2.4.2  Duration of the test

The equipment shall be operated for 1 1 after the specified alr temperatures have been attained from

Table 8 and Table 12 The equipment shall be permitted to stop and start under the control of an
automatic limit device, If provided.

6.2.5 Performance requirements

The sguipment shall gperate under the conditions specified In Table 8§ and 6242, without indlcation
of damage. The eguipmant shall be permitted to stop and start under the control of an automatic limit
device, if provided. Afrer the interruption of operation, the eguipment shall resume operation within
A0 min, Refer to Pigure 2

6.3 Minlmom heating performance test

63.1 General conditions

The conditions given in Tahle 4 shall be used for this test. The test shall be conducted with the equipment
functioning at fullload operation, as defined in 3.25. The voltage shall be maintained ot the specified
value under running conditions. The determination of heating capacity and electrical power input is not
required for this performance test. This test is only applicable to units incleding a rating to region H3.

6.3.2 Temperature conditions

The temperature conditions of this test shall be as given in Talile 9.
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633 Airflow conditions

The controls of the equipment ghall be set for maximum heating. Al ventilating alr dampers and exhaust
alr dampers, Il provided, shall be closed.

634  Testcondition

6341 Preconditions

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

Tahle 9 — Minimum heating performance test conditions

Parameter Standard test condititins
Temperature ol air entering indoor-side:
— Ury-hulb 20 "C
Temparature of alr entering outdoor-side:
— dry-bulb -7
= wiei-bulb -G
Test requoncy Rated frogtenay
Test voltageb SeaTable 2
L] Fqulpr:wnt with dual-rated fregueicies shall be tested at such fregisency.
b The test voltage of duskrated equipmest shall be the hl.!ur.-r 1'ul|.:|!= Froumi bl 2

6342 Duration of test

After the equipment has reached stable operating conditions [Tables 9 and 12), these conditions shall
I maintabned for 1 h

635  Performance requirements

The heat pump shall operats throughout the test without a cutofT by any safety control.
6.4 Automatic defrost performance test

641 Geperal conditions

This test is not required if provision s made to ensure that cool air (less than 18 *C) is not blown into
the conditioned space doring defrost. The test ghiall be conducted with the equipment functioning at
full-load pperation, as defined (s 3,25, except as reguired in 6.4.3. The conditions for test frequency
and test voltage given in Tahle 6 shall be used during the automatic defrost test. The determination of
heating sapacity and electrical power input is not required for this performance test.

642 Temperature conditions

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

4.3 Adrflow conditions

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



A4 Testconditions

A4l Duration of test

The eguipment shall be operated until the temperatures specilied for HZ conditions in Table 6 have
been stabilized.

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

6.4.5 Performance requirements

During the 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.

7  Test methods and uncertainties of measurements
T.1 Test methods

F.1.1  General

Capaclty tests shall be conducted In aceordance with the testing requirements spacified in Annex A
usiny either the calorimeter test method (see Annex C) or indoor afr enthalpy test method
[see Anpes 1), subject to the provision that the test results are within the Umie of uncertainties of
measuremants established in 72

7.1.2  Colorimeter test method

7.1.2.1  When wiing the calorimeter method for ceoling capacity tests and for steady-state heating
capacity tests, two simultaneous methods of determiniag capacities shall be used, One method
determines the capacity on the indoor-side, the other measures the capacity on the outdoor-side. The
capacity determined using the outdoor-side data shall agree within 5 % ol the value obtained using the
indoor-side data tor the test to be valid,

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

7.1.3  Indoor alr enthalpy test method

7.1.3.1 For cooling capacity tests and steady-state heating capacity tests, a test of confirmation
Is recommended to verify the results obtalned using the Indoor air enthalpy test method. One of the
following test methods can be used for confirmative purposes:

a) relrigerant enthalpy method [see Annex E):

b) outdoor air enthalpy test method (see Annex F);

¢) indoor calorimeter confirmative test method [see Annex G);
d] outdoor calorimeter conflrmative test (see Annex Hi

¢] halanced calorimeter confirmative test method (see Annex [).

NOTE Anpex | s mot used as a confirmative test by testing labhoratories (see L1L1).
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7.1.3.2 The results of the primary test shall agree with the results of the confirmative test to within
5 s 1o be valld.

Steady-state conditions are achieved when the measured capacity ot each 5-min time interval does not
vary by moare than 2.5 % from the average measured capaclty over the previous 35 mbn.

7.14  Capacity tests

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

7.2 Uncertainties ol measurement

7.2.1 The uncertainties of measurement shall not exceed the values spocified in Table 10.

NOTE Uncertainties of measuremoent can be estimared, 150/ TS 16491 is avallable av appropriste goidance,

Tahle 10 — Uncertninties of measurement

Measured guantity Uneertainty of measurements
Water
— lemperature 01"C
— temperature difference L B
— volume flow L W
— gtutlc pressure difference 5 B
i
— dry-bulb temperature 0.2%C
— wet-bulh temperature greater than 0 %Ch 0,2t
— wel-bulb tempersture less than of egual to 0 "CY 03"
— wolume MTow 5 3
—  statle pressure difference 5 Pa for pressure <100 Pa

5 i for pressure =100 Pa

Electrical measurements 0.5
Thme 2
Mass ) 1,0 ¥
Speed e = L0 %
Refrigerank pressure 2,00
NOTE Uncertninty of eamursnens coprises, o goneral, moany compeienes. Same of these components can be estimated
om i basls of the statisthea ] distribution of the results of series of measurements sod can be characterized by experimental
stanglard deviations. Estimates of other componemts can be based on experionce or mther information. 1S00TS 16451 in
availahle as an appropriste guidance
4 Upeertalnty ol measwresient 15 an estlimale character|2ing the range of values witlin which the tree value ol the
maasurement les, bosed on a 95 % confidence Intoerval {see ISO/1EC Gulds 9H-3)
b This may be messured directly or indirecthy,

722 Thesteady-state cooling and heating capacities determined using the mlorimeter method shall be
determined with a maximum uncertainty of 5 %. This value is an expanded uncertainty of measurement
expressed ot the level of confidence of 95 %.

723 Heating capacity determingd during transient operation [(defrost eyeles) using the calorimeter
method shall be determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty
of measurement expressed at the level of confidenice of 95 %



7.24 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 |5 an expanded uncertainty of
measurement expressed at a level of confldence of 95 %6,

7.3 Test tolerances for steady-state cooling and heating tests

731 The maximum permissible variation of any individual ohservation from a specified west condition
during a steady-state cooling and heating capacity test is listed (n column 3 of Table L1 IFa test condition
Is not specified, the values in column 3 of Table 11 represent the greatest permissible difference between
maximum and minimum (nstrument sbhservations during the test. When expressed as o percentiges, the
masimum allowable variation s the specified percentage of the arithmetical average of the observatdons.

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

Varkation of arithmetical Maximum variation of
Reading mean values Irom specilied Individual readings from
test conditions spociliod test conditions
Temperature of air entering indoor-side; |
— dry-mlh 03K 15K
— wet-hulh I (1,2 Ka | 20,3 K2
Temperature of alr entering outdoosr-side: | 1
— dry-bulb I LA K 0.5 K
= wel-hull I £0,2 Kb 20,3 Kb
Voltage ' 21, i £2 W
B Mot applicahie to heating tests.
b Daly applicable o cesding capacity tests 1f eqiipment rejects condensats to the vitdsoer coll,

7.3.2  The maximum permissible variations of the avernge observations from the standard or specified
test conditions are shown in column 2 of Talle 11

7.3.3 For cooling capacity tests, the dry-bulb and wet-bulb temperatures of the air entering the
indoor-side and outdoor-side shall be sampled at equal Intervals spanning 30 s or less throughout the
preconditioning and data collectuon perods. The spectfied sampling of the wet-bully temperature of the
alr entering the outdoor-side shall be waived for eguipment that rejects condensate to o location other
than the outdoor coll.

7.34  For steady-state heating capacity tests, the dry-bulb temperature of the air entering the indoor-
side and the dry-bulh and wet-bulb temperatures of the air entering the outdoor-side shall be sampled at
equal intervals spanning 30 s ar less throughout the preconditioning and data collection perinds,

7.3.5 PFacept as noted in 7,23, all applicable parmmeters from Table 11 shoall be sampled at equal
intervals that span 5 min or less during cooling capacity tests, Except as noted in 7,34, all applicable
parsmeters from Table 11 shall be sampled at equal intervals spanning 30 s or less during heating
CAPACITY [ests

7.3.6 For the preconditioning period, equilibrium shall be defined s an interval of specified duration
where the applicable test tolerances in Table 12 are satisfied, When a defrost cycle occurs during the
preconditioning period of a heating capacity test, the parmmeters sampled between defmst initiation and
10 min after defrost termination shall be excluded when evalusting compliance to the test tolerances in
Tahle 12. As noted |n &.1LA.5, the sampling frequency of the Indoor dry-bulb temperature is subject to
change during defrost cycles, iFusing the indoor sir enthalpy test method.
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7.3.7 For the dat collection perlod used in determining the equipment’s measured space conditioning

capacity, compliance with the applicable Table 11 test tnlerances shall be achieved.

7.4 Test tolerances for performance tests

The maximum allowable variation of any Individunl ohservation made during a performance test from
the specified test condition 1 shown in Table 12,

Table 12 — Test tolerances for performance tests

Readin Maximm variation of individual readings
i from sprcified test conditiems

Alr temperature:
— Ury-tlh +1. 0K
— wet-bulb 20,5 K
Water Lemperature a5 K
Voltage + 294
& The test tolerances do not apply when the eqoipment s stopped, when chnging eompressos speed o Trom delrost
isitiation to 10 min after defvost termination. Purlng these intervals, dey-blk tampecatioce oleranees of £2.5 K on the
i enr-sbds amd =5 K on the outside shall agply,

8 Test results
B.1 Capacity results

8.1.1 General

The results of & capaclty test shall express quantitatively the effects produced on alr by the equipment
tested. For given test conditions, the cwpacity test results shall include the following quantities as
applicable to cooling or heating:

a) total cooling capacity, in watts;

b} sensible cooling capacity, in watts;

€] latent cooling capacity, in watts;

d] heating capacity, In watts;

&) indoor-side airflow rate, m3/s of standard air;

N effective power [apm 0 the equipment or individual power inputs to each of the electrical
equipment components, ln watts.

WOTE1  Foral b) and d), standard ratings for capacities include the effects of the circulating fan heat.

KOTEZ  For determination of latent cooling capocity, see Annex C If using the calorimeter test mothod and
Anpex [ if using the indoor air enthalpy test method.

B2  Adjustments

8.1.2.1  Test results shall be used to detérmine capacities without adjustment for permissible variations
it test conditions. Alr enthalples, specific volumes and isobaric specific heat capacities shall be based on
the measured barometric pressure.



8.1.2.2 For calorimetric testing, variations from standard barometric pressure may have an impact on
the measured capacity, 1§ capacity, adjusted lfor standard barometric pressure, s additonally reported an
explanation of the adjustment method should be included o the test report.

8.1.3 Cooling capacity ealculations

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

8.1.32 Anaverage electrical power input shall be determined from the set of electrical power inputs
recorded over the data collection period or from the integrated electrical power for the same intecval, for
cases where an electrical energy meter is used,

B.1.4 Heating capacity calculations
f.1.4.1 Steady-state capacity tests

B.1.4.1.1 Il the heating capacity test 5 conducted in accordance with the provisions ol 6192 or
6.1.10.4. heating capacity shall be calculated using data from each dota sampling in accordance with
Annex C, if using the calorimeter test method, or in accordance with Anpex [, Il using the indoar air
enthalpy test method,

B.1.4.1.2 An average heating capacity shall be determined from the set of hegting capacities recorded
over the 35 min data collection perind.

B.1.4.1.3 Anaverage electrical power input shall be determined fram the set of electrical power inputs
recorded over the 35 min data collection interval ar from the integmited electrical power recorded over
the 35 min data collection period.

8.1.42 Transient capacity tests

B.1421 I the heating capacity &t Is conducted in accordance with the provisions of 111 an
averags heating capacity shall be detarmined. This average healing capacity shall be calculated as
specilied in Annex C, 1M using the calorimeter tert method and as specifled in Annex [, if using the indoor
alr enthalpy test method.

B.14.2.2 For equipment where one or more complete cycles pccur during the data collection period,
the following shill 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 accurred over the data
collection period. The average ehectrical power input shall be determined using the integrated power
input and the elapsed time correspanding to the total number of complete cycles during the same data
collection perlod as the one used for the heating capacity.

NOTH A complete cycle consists of 8 heating period and a defrost period from defrost termination to defrost
tarmination.

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

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

B3 Test report

B3.1 General information

As o minimum, the test report shall contain the following general information:

a) arelference to this document, Le, 150 5151;

b} date;

€] testinstitule;

d]  test location;

2]  primary test and confirmative test methods;

1 test supervisor

g) ooaling climate type designations and heating radng conditions (La. T1,T2, T3, H1, H2 and H3);
h) description of test set-up, Including equipment location;

il  nameplate information (see 9.2).

Table 13 — Data to be recorded for calorimeter cooling capacity tests

N, Leat
I Dite
2 |Dbservers .
'3 |Barometric pressure, nkPp
4 |Fanspeed settngs, indoor and dutdoor
5 |Applied voltage, In ¥
6 |Frequency in He
7 |Total correnl input Lo equipment, i A
H  [Total power input to equipment?, in W
b |Setting of variahle capacity compreassor at full lnad
10 |Pey-biull asd wet-bulb temperatures of alr (indoor-side calorimetar test chamber)b, in °C
B [ Dpy-bulb and wer-bulb remperamure of air (outdoor-shde calorimecer test chamber)b, in "C
12 |Awerage air temperature outside the calorimeter, il calibrated (see Bgume G4, in °C
L3 |Total power input to indoor-side and outdoor-side test chamber, in kW
14 |Quantity of water evaporated in bumidifier, in kg
15 [Temperature of humidifier water entering Indoor-side and outdoor-gside (i ysed] test chambers or in
humidifler tank, in *C
16 |Cooling water flow rate through outdoor-side test chamber heat-rejection coil, in /5
17 |Temperature of cooling waker entering cutdiar-slde Lest chamber, for heat-refecthon coll, In "C

o Totil power input to the egeipment, except [ more than ane external power connectdion |s provided on the eqiuipment
recird input to each cannection separaledy.

b Frr equipment that evaporates condensate on the outdons coll,
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Table 13 fcontinued)
[T ata
18 [Temperature of cooling water leaving outdoor-side test chamber, for heat-rejection coil, jo "C
19 |Mass of water from equipment which is condensed in the recond itioning equlpments, in kg
20 |Temperature of condensed water leaving outdoor-side test chamber. in "C
21 [Volume of alrMow through measuring nozele of the separating partition, In mi/s
22 |Air-static pressure difference across the separating partition of calorimeter test chambers, in Pa
23 |Refrigerant charge, added by the test house, in kg
24 |Factory ch.anE. in h‘:;_l 2

B Tistal perever input o the equipment, except (Ff more than one external pevwer conmection |5 prosided an the spudgrment
recird input to each connection separately,

b For equipment that evagorates condeneate on the outdoar coll.

Table 14 — Data to be recorded for calorimeter heating capacity tests

Wi, i
1 Date
2 |i¥bhservers
1 |Harometric pressure, In kPa
4 [Fan speed settings, indeor and outdoor
5 |Applied voltage, in ¥
& |Frequency. in Hz
7 |Total current input to equipment, in &
B | Total power input to equipment®, in'W
T |Setting of varlable capacity compressor ar full load
10| Dry-balb and wet-hulb temperatures of ar Mlodoor-side calorimeter test chamber), in °C
11 [Dry-builh and wet-biilb temperatere af afr [oltdoor-side ealorimeter test chamber}, in *C
12 |Average air temperature outside the calorimeter, ifcalibrated (see Eigure L.1). In "€
13 |Total power input to Indoor-side and outdoorside test chamber, in W
14 | Quantity of waler evaporated i wmldifier, in kg
15 [Temperature of hu ke | Mo wegber entering ndoor-side and outdoor-gide [T used] test chambers or in
Hissnladil e tank, in °C
16 |Cooling water [ow rate through Indaor-side test chamber heat-rejection coll, in /s
17 [Temiperatiie of eeollng watereitecing indoer-glde test chamber, for heat-rejection coll, In *C
18 | Temperature of eooling wul:l:'r'h.n'ﬂn.g indoor-side test chamber, for heat-rejection coil, in *C
Tl;_ ) Mass n[ water from squipmint u.rhlr_h is cu-n_l:.I:ns_e.d‘- i;ﬁ:-md.n_u-r-sll-d-ﬂ Eiﬁarn_h;}_l.:;_k?_
20 | Temgperature of condeaged warer leaving oufdoor-side test chamber, in °C
21 |Wabume of alrflow through measuring nozzle of the separating partition, In m3/s
22 |Adp-static pressure difference acooss the sepacating partition of calovimerer tese chambsers, in Pa
23 |Refrigerant charge, added by the test house, in kg
24 |Factory charge, in kg

¢ Total power input tothe equipment, except if more than one external pewer copnection s provided on the equipment;
rescierel input tn Bach connection eegarately,
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Tahle 15 — Data to be recorded during the indoor air enthalpy capacity tests

MNus, Data
1 Duate
2 |(Dbsarvers
1 |Rarometric pressure, in kit
4 |Time of test
5 |Power [ngut bo eguipimenta, s W
6 |Energy input to equ iﬁnmtl". in Wh
7 Applied '-'I'.Illl.'lﬂ-l'."[l], in¥
H  [Carrent, in A
% [Frequency, in He
10 |External reslstance to alrflow, in Pa
11 |Fanspecd settings, indeor and outdoos
12 |Setting of variable capacity compressor at full load
1 5_ Efj:hh:l.l-ll_.t:!mpﬂl'ﬂ?ﬂ_lﬂ_ﬂt alr !;IEHH&EUEI_I:I;ELTJ “C = e
13 |Wet-bulb temperature of alr entering eguipment, in "C
1 | Dry-bully temperalure of air leaving eguipment, in "C
165 [Werbulb cemperature of air leaving equipment, in °C
16 |Dutdoor dry-bulb and wet-bulb tomperatures, in "G
17 |Volume flow rate of air and all relevant measurements for its cabeulation, in mifs
| 18 |Refrigerant charge added by the test house, in kg
19 |Factory charge, In kg

8 Tistal pevever bput . wlre reguieed, o L et | peseeg corep et

b Energy input to eqidpment in reguired only ﬂl:rﬁ'!dr.-r'rmt uperatiomp

832 Capacity tests

The values reported shall be the mean of the values taken over the data collection period and shall
be stated with an uncertaioty of measurement at a confidence level of 95 % and in accordance with
150/ 1EC Guide 98-3

NOTE Uncertainties of measurement can be estimated, IS0/TS 16491 Is avallable as appropriate guidance,
B33 Performmance lests

8.3.3.1  The test report shall indicate whether the test passed or falled based upon recorded data.

Far all performance tests relevant information shall be recorded to show the specific requirements for
cach test has been met. This shall be as a minimum the data requirements of Table 13, 14 or 15 (as
approprinte] recorded at least once every 5 min, and additionally, information listed in 8.2.3.2 to BA.3.7

8332 For maximum cooling performance tests (5.2
— current recorded at least once every 5 min, in A;
—  time at which the power to the unit was interrupted;

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

8333 For minimum cooling, freeze-up alr blockage and freeze = up drip performance tests [5.3):

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

— pletures or sketches of the unitat the end of the test that clearly deplet any areas of molsture outside
of the unit

B.3.3.5 Forcondensate control and enclosure sseat performance test (3.5):

— pletures or sketches of the unit at the end of the test that elearly deplet any areas of molsture outside
of the unit

B.33.6 For maximum hoating performance test (6.2):
— gurrent recorded at least every 5 min, in A;

— time(s) at which the unit sutomatically starts and for stops operating,

B.3.3.7 For automatic defrost performance test [ (.4):

— temperature of the air leaving the indoor-side of the equipment recorded at least once avery
1 mim, in .

NOTE Mo aildicional dacs (5 requlred Tor minimam heating performance tesd (5.7

9 Marking provisions

9.1 Nameplale requirements

Each individual unit of the air conditloner and heat pump system, single package and split-system
assembly, shall have a durable nameplate, firmly siached to it amd in 8 location pocessible for reading

9.2 Nameplate information

The nameplate shall carry the following minlmum information, In addition to the information required
by International Standards on safety:

a]  manulacturer's name or trademark;

b) any distinctive type or model number and serinl number;
¢] rated voltage(s);

d] rated frequencyfies);

¢l cooling climate designations and heating rating conditions (le. T1, TZ, T3, H1, H2 and H3, as
applicabley:

7 refdperant designation In accordance with 150 B17;
NOTE National regulations could specily designations,

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

9.3 Split systems

The information in 9.2 a), b], 1, d}, and f) shall also be provided on each indoor element of a split system
and g) shall be provided on the outdoor wnit.
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10 Publication of ratings
10.1 Standard ratings

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

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

10:1.3 The values of EER and COP shall be rounded to three significant ligures,

10.1.4 Each capacity rating shall be followed by the corresponding test voltage (see column 2 of Table 2)
and frequency rmting,
10.2 Other ratings

Additional ratings may be published based on conditions other than those specified as standard rating
conditions.

NOTE This could Inelude ratings based on conditions spec Ped In nitlsnal cegulations,

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

Test requirements

Al General test room requirements

A.11  Ifan indoor conditlon test room s required, it shall be a room or space in which the desired test
conditions can be maintained within the preseribed wlermnces. It is recommended that air velocities in
the vicinity of the equipment under test not exceed 2,5 m /s,

ALZ  IFan outdoor condlton tést room or space 5 required, (0 shall be of sulficlent volume and shall
clreulate alr n a manner such that it does not change the normal alr circulating pattern of the eguipment
under test. It shall be of such dimensions that the distance from any roam surface to any eguipment
surface from which air is discharged is not less than L8 m and the distance from any other foom surface
to any other equipment surface is not less than 1,0 m, except for loor gr wall relationships required for
normal equipment installation. The room conditioning apparatus should handle ale ot 8 mate not less
than the outdoor airflow rate, and preferably should @l this air from the direetion of the equipment air
dlseharge and return it at the desired conditions uniformly apd at lew velocities,

A3 IF the calorimeter room method is used with a facility having more than two rooms, then the
additional rooms shall alse comply with the requirements of Anneg L I the air enthalpy method is used
with a facility having more than two rooms, the additional rooms shall also comply with the requirements
of Annex 1.

A2 Equipment installation

A.2.1  The equipment to be tested ghall be installed in accordance with the manufacturer's installation
instructions using recommended nstallotion procednres and accessories. If the equipment can be
installed In multiple positions, all tests shall be conducted vsing the least Gvourable configuration
according to the manufscmurer's recommendaton. In all cases, the manufacturer’s recommendations
with respect to distances from adjacent walls, amount of extenslons through walls, ete. shall be Tollowed.

A2.2  Ducted equipment rated at less than B kW and intended to operate at external stotic pressures of
less than 25 Pa shall be vested at free delivery of air

A.23 No other alterntions to the equipment shall be made except for the attachment of the required
test apparatus and instruments (n the prescribed manner

A24 IF necessary, the equipment shall be evacuated and charged with the type and amount of
refrigemnt specified in the manufacturer's instructions.

A2S5 Al standard ratings for equipment in which the condenser and the evaporator are two separate
assemblies shall be determined with 5 m to 7.5 m length of connecting refrigerant tubing on each
line. The lengths shall be actual lengths, not equivalent lengths, and no account shall be taken of the
resistance provided by bends, branches, connecting boxes or other fittings used in the installation for the
test piece. The length of the connecting tubing shall be measured from the enclosure of the indoor unit
to the enclosure of the outdoor unit. Such equipment in which the interconnecting tubing is furnished as
an integral part of the unit and not recommended for cutting to length shall he tested with the complete
length of tbing furnished. Not less than 40 % of the total length of the interconnecting tubing shall
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be exposed to the outdoor conditions with the rest of the tubing exposed o the indoor conditions. The
line diameters, insulation, detalls ol installation, evacuation and charging shall be In accordance with the
rianufacturer's published recommendations



Annex B
(informative)

Airflow measurement

B.1 Airflow determination
B.11 Alrflow should be measured using the apparatus and testing procedures given in this annee

B.1.2 Airflow quantities are determined as mass flow rates. If airflow quantities are m be expressed
lor rating purposes In volume Aow mates, such ratings should state the conditions {pressure, lemperature
and humidiey]) at which the specific volume s detormined.

B.Z2 Airflow and static pressure

The area of o nozzle, Ay, should be determined by measuring its diamoter (o an eceuracy of 20,2 %
In four lecations approximately 45° apart around the nozzle in each of two places through the noxzle
throat, one at the outlet and the other in the straight section gearthe radius.

B.3 Nozzle apparatus

B.3.1 Nozzle apparatus, consisting of a receiving chamber and a discharge chamber separated by a
partition in which one or more nozzles are located [see Figure B.1). Air from the equipment under test is
conveyed via a duet to the recelving chamber, passes through the nozzle(s) and Is then exhausted to the
test room or channelled back to the equipment's inlet.

The nozzle apparatus and ts connections tothe equipment’s inlet should be sealed such that alr leakage
does not exceed 1,0 % of the alrflow rabe belng measored.
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2150,

2250,

21D,

T,

ESP WS
W ey

=150, Fall

Key

1 discharge chamber Q 5 :»%

2 exhgust fan C) & receiving chamber

i dilfusion haiffle 'K ratus for differental pressure measurenwent
4 Pitot tube [optional] sdapter duct [see [1.5,.1]

o Iltusion bafles should have poriprnti th approximately 40 % of free ares

b Alrflow. CD %

E H% Mrﬂ':uw measuring apparatus
The cen @tre dis between nozzles In use should not be less than 3 times the throat
dlumtﬂ heTar nd the distance from the centre of any nozzle to the nearest discharge or

receiving should not be less than 1,5 times it throat diameter.

O

B.3.3 Exhaust fan, capable of providing the desired static pressure at the equlpment’s outlet, installed
in ome wall of the discharge chamber and provided with 2 means of varying (1s capacity.

iMusers, Irut.ﬂ]ud in the recelving chamber (at a distance at least 1.5 times the largest nozele
t dlameter, Oy) upstream of the partition wall and in the discharge chamber (at o distance at least
times the largest nozzle throat diameter, ) downstream of the exit plane of the largest nozzle.

B.3.4 Manometers, for measuring the static pressure drop across the nozzle(s). One end of the
manometer should be connected to a static pressure tap located fush with the inner wall of the recelving
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 n
parallel or manifolded to a single manoneter. Statle pressure connections should be located so as not
to bo affected by airflow,. Alternatively, the velocity head of the air stream leaving the nozxle(s) may be
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measured by a Pltot tube as shown in Figure 8.1, but when more than one nozzle is in use, the Pitot tube
reading should be determined for each nozzle,

B35 Means of determining the air velocity at the noxzle throat
B.35.1 The throat velocity of any nozzle in use should be not less than 15 m/fs or more than 35 m/s

B.3.5.2 Nozzles should be constructed in accordance with Figure B2 and applied in accordance wi
the provislons of B3.5.3 and BA5.4.

B.3.5.3 The nozzle discharge coefficlent, €, for the construction shown in Flgure B2, v-'h
throat length to throat dlameter ratio of 0,6, may be determined uslngEunnm.L[E.l].

C, =0,998 g 2006, 1346 [B.1]

Jre  Re

for Reynolds numbers, Re, of 12 000 and above, .{\\E:D C)\

The Reyvnolds number is delined as Formula (B.2] \
e = Yl \i;\ ‘?‘ (8.2)
" & O
where "K
vy Is the mean alrflow velocity at the throat uFth%Ip; Q}

i1, 15 the dlameter of the throat of the m::::II'\Q.'l

v Isthe kinematic viscosity of alr. (C)

O&
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B.3.5.4 MNozzles may also be constructed in accordance with appropriate national standards, provided
they can be used In the apparatus described in Flgure .1 and result In equivalent accuracy.

1
=/
o | DA,

|

_r___.__i__ £ Q)
i S

2

e

axes of ellipse %' %
throat section Q
elliptical agrproach \Q\
diametier of nozzle throat, in m J\(‘J Q) .

FQ@T! measuring nozzle

9

E‘-UMI-IE
-

B.4 Static p su ‘qts
B41 Thep re [Aps ahu :unslst of [6,25 + 0,25) mm diameter nipples soldered to the outer
plemum surfil CE 1 mm diameter holes through the plenum. The edges of these holes
shioulid urrs: an surfai:e irregularities.

Thie plenu u:t section should be sealed to prevent air leakage. particularly at the

ns to the equdpment and the air measuring device, and should be insulated to prevent heat
tween the equipment outlet and the temperature measuring instruments,

Q.S Discharge airflow measurements

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

B.5.2 To establish zero static pressure with respect to the test room at the discharge of the air
conditioner or heat pump in the receiving chamber, 8 manometer should have one side connected to one
ar more static pressure connections located fush with the inner wall of the receiving chamber,
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B.6 Indoor-side airflow measurements

B.61  The following readings should be taken:
a) harometric pressure;

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

€] static pressure difference at the nozzlefs) or optionally, nozzle velocity pressure; Q)
B.6.2  Alr mass low rate, gm, through a single nozzle is determined using Formula (B.3]. O l:
2
G =¥ C %4, [0 N %.3}
v N
where Ay |5 the area of the nozzle throat, In square metres (m?). :

The expansion factor, ¥, is obtained from Formula [B.4): q \“
¥ = 0,452+ 0 548 n "Q"' \g) 4)

The pressure ratio, o, is obtained from Formula (B.5): ?\9 ?ﬁ
a=1-Pe &'{\ C) [H.5)
P
Adr volume flow rate, gy, through a single noxzle is dﬂtn% List %Jﬂ.[ﬂ.ﬁl
qy =T'Hcﬂ!ﬂ“\|2p‘,|"; C\)Q é

where 1"y 18 calculated using Pormula IE%?J\
v = %Q) c‘)@' (87)

(B.6)

" s W,
and Wy s the specific hum ;@k
Alrvolume flow rate E.H'tgﬁ Le dard alr gy Is calculated by Formula (B.8)

0, = L%Q O 6&» (B:8)

B.6.3 through mulbiple nozzies may be calculated in accordance with B6.2, except that the
J&g

tostal 1 then the sum of the gy, or gy values Tor each noezle used.

ntilation, exhaust and leakage airflow measurements — Calorimeter
test method

B.7.1 Ventilation, exhaust and leakage airflows should be measured using apparatus similar to that
Nustrated in Figure 8.3 with the refrigeration system in operation and after condensate equilibrium has
heen obtained.

40 £ 150 2017 - Al rights reserved
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B.7.2 With the equalizing device adjusted for @ maximum statlc pressure differential between the
Indoor-side and outdoor-side test chambers of 1 Pa, the following readings should be taken:

4] barometric pressure;
b) nozzle wet: and dry-bulb temperatures;

€] nozzle velocity pressure,

FWNHE

Pressura ma

discharge nﬁr

exha \, B plck-up tubse
test chainiber equall m'ruun:

m\nﬁn ocity p

B.7.3 Airflow values should be caleulated in accordance with B2,

Figure B.3 — Pressure-equalizing device



Annex C
(normative)

Calorimeter test method

C.1 General

C1.1  The calorimeter provides & method for determining capacity simultaneously on both the Indoor-
side and the outdoor-side. In the cooling mode, the indoor-side capacity determination should e made
by balancing the cooling and dehumidifying effects with measured heat and water (oputs. The outdoor-
side capacity provides a confirmative test of the coaling and dehumidilying effects by balancing the heat
and water rejection on the condenser side with a measured amount of cooling.

C12  The two cailorimeter test chambers, indoor-side and outdoor-side, are separated by an insulated
partition having an opening into which the non-ducted, single-packaged equipment is moumed. The
equipment should be installed in 3 manner similar t a normal installation. No effort should be made
to seal the internal construction of the equipment to prevent air leakage from the condenser side to the
evaporator side or vice versa. No connections or alterations shoold be made to the equipment which
might in any way alter its pormal operation,

C1.3 A pressure-equalizing device, as illustrated in Figure B.3. shoukd be provided in the partition wall
between the indoor-side and the outdoor-side test chambers to maintain a balanced pressure between
these test chambers and also to permit measurement of leakage, exhaust and ventilation air. This device
consists of one or more nozzles of the type shown In Pgure B2, a discharge chamber equipped with an
exhiaust fan and manometers for measuring test chanber and airflow pressures,

Since the alrflow from one test chamber to the other may be in elther direction, two such devices
mounted ln opposite directions or a reversible device should be used. The manometer pressure plckup
tubes should be located so as to be unaffected by afr discharged from the equipment or by the exhaust
from the pressure-equallzing device The fan or blewer, which exhausts air from the discharge chamber,
should permit variation of its airflow by any suitable means, such as a varinble speed drive ora damper
as shown in Figure B3, The exhaust from thig fan or blower should be such that it does not affect the
inlet air to the equipment.

The pressure equalizing device should be adjusted during calorimeter tests or alrflow measurements
g0 that the static pressare difference between the indoor-side and outdoor-side test chambyers is not
greater than 1,25 Pa,

C1.4 Theaize of the calortmeter should be sufficient to avold any restriction to the intake or discharge
openings of the equipment. Perforated plates or ether sultable grifles shoold be provided at the discharge
opening from the reconditioning equipment to avold face velocities exceeding 0.5 m/s. Sufficient space
should be allowed in front of any inlet or discharge grilles of the equipment to avoid interference with
the airflow. Minimum distance from the equipment to side walls or ceiling of the test chamber(s) should
be 1 m, except for the back of consale-type equipment, which should be in normal relation to the wall.
Ceiling-mounted equipment should be installed at a minimum distance of 1.8 m from the floon Table €1



P5: I50: 5151

gives the supgested dimensions for the calorimeter, To sccommodate peculiar sizes of equipment, It may
b necessary to alter the supgested dimensions to comply with the space requirements

Table C.1 — Sizes of calorimeter

Suggested minimum inslde dimenslons
Hated cooling capacity of each room of the calorimeter
of eguipmont?
W n
Widih Helght Lengih

R £ 1 1.0

f () 2.4 21 24

E A1) 47 14 30

12 (kb 3,0 24 iz

i Al figures are rownd numbers

b Lorger capacity squipmient requires lirger calosimstere.

C1L5 Each test chamber should be provided with reconditioning squipment to mantaln specified
alrflow and prescribed conditions. Reconditioning apparatus for the Indoor-side test ehamber should
consist of heaters to supply sensihle heat and a humidifier to sopply mofsture, Reconditioning apparatus
for the outdoor-side test chamber should provide cooling, dehumidification and humidification. The
energy supply should be controlled and measured.

CL6 When calorimeters are used for heat pumps, they should have heating, humidifving and cooling

capabilitios for both rooms (see Figures C.1 and £2) or other means, fuch as rotating the equipment,
may be used as long as the rating conditions are matnmined.

CL7 Reconditioning apparatus for both test chambers should be provided with fans of sufficlent
capacity to ensure airflows of not less than twice the guantity of air discharged by the equipment under
tost in the calorimeter. The calorimeter should be equtpped with means of measuring or dotermining
specified wet- and dry-bulb trmperateres in both calorimeter test chambers.

CLB [t s recognized that In both the ledoor-side and oubdoor-side test chambers, temperatune
gradients and airflow patterns result from the Interaction of the reconditioning apparatus and test
equipment. Therefore, the resultant conditinns are peculiar to and dependent on a glven combination of
test chamber size, armagement and siza of reconditioning apparatus and the air discharge characteristics
of the equipment under test.

The point of ineasurement of specified test temperatures, both wet- and dry-bulb, should be such that
the following conditions are fulfilled:

a) The memzured tsmperatures should be representative of the temperature surrounding the
eyguipment and should simulate the conditions encountered in an actual application for both indoor
and oitdoor-sides, as (ndicated above

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

€] Adr sampling tubes should be positioned on the intake side of the equipment under test,

d] When testing multi-split air conditioners and heat pumps, the dry-bulb temperature of alr entering
all indoor units or an outdoor unit shall be within 0,5 K of the average.

C1L9 During a heating capacity test, the temperature of the air leaving the indoor-side of the heat
pump shall be monitored to determine if its heating performance is being affected by a build-up of ice
on the outdoor-side heat exchanger. A single temperature measuring device, placed at the centre of the
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indoor air outlet, is sufficient to indicate any change in the indoor air discharge temperatore caused by a
bulld-up of lce on the outdeor-side heat exchanper,

C.1.10 Interior surfaces of the calorimeter test chambers should be of non-porous material with all
joints sealed against air and molsture leakage. The access door should be tightly sealed against alr and
maolsture leakape by use of gaskets or other suitable means

C.1.11 If defrost controls on the heat pump provide for stopping the indoor airflow, provisions shall be
made to stop the test apparatus airflow to the equipment on both the indoor and outdoor-sides l:lul'ilﬁ

O

defrost peried, provisions may be made o bypass the conditioned alr around the equipment as

such a defrost period. If it ls desirable to maintain operation of the reconditioning apparatus ::Wj

assurance is prowvided that the conditoned alr does not ald In the defrosting. A wati-hour met q.h.gl be
used for obtaining the integrated electrical input to the equipment under test

'a.x*:.\.
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L l[l . ,‘:\2‘_?\ - 3\1
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1 :rl:ldn?fuh%rwq l.h-.thh B it
4 mn.ﬂfl 7 alr sampling tube
3 ilu:t"ﬁuuﬂl B equipment under est
4 Hafifier % Indoor-skle test chamber
5 fan 10 pressure egualzation device

Figure C.1 — Typical calibrated room-ty pe calorimeter

<



gonnl | 5
e Q
l__l. 'il
wuwwu] 7 0 0 5"
: B H N
| -
B ——— i "'-\\_ ¥ r
C\F L)
¥ i i T
Y { \1
£ o el
- L
HEF - r ' P - f
1 controlled-temperature alr space Wi N 7 tllw'
2  outdoor-side test chamber _ . B mir 5;;:"|1|:|lll:|g tubs
i cooling coil _ "N st ' 'I;T‘ euipment under tost
4 heating coil _§ |: . o 40 indoor-side test chamber
3 humidifler I:_ 4 o~ {"__,-"H pressure equalization device
i fan L= e )
_~ . -
~ {
n'; _.""-h"'r.- r I;.-.\--.I b
lrl-"l,g;'ih;n .2 = Typleal balanced ambient room-type calorimeter
% \h

s L)

i a S e

C.2 Fﬂuhh_rahd_ﬁﬁ_ﬂpe calorimeter
Cor~ JHeat leakage Mmay be determined In either the indoor-side or outdoor-side test chamber by the
follg'wing method: All openings should be closed. Either test chamber may be heated by electric heaters

-~ a.;t'ntn temperature of at least 11 °C above the surrounding amblent temperature, The ambient temperature

| hiould be maintained constant within £1 K oulside all six enveloping surfaces of the test chamber,

S Including the separating partitien. Il the construction of the partition Is identical to that of the other
walls, the heat lealage through the partition may be determined on a proportional area basis,

C2.2 For calibrating the heat leakage through the separating partition along, the following procedure
may be used: a test is carvied out as described above. Then the temperature of the adjoining area on the
other side of the separating partition 1s malsed to equal the temperature in the heated test chamber, thus



PS5: IS0

eliminating heat leaknge through the partiion, while the 11 *C differential is maintained between the
heated test chamber and the amblent surrounding the other five enveloping surfaces,

The difference in heat Input bebween the first test and the second test permits determination of the
leakape through the partition alone.

C23  For the ouldoor-side test chamber equipped with means of coollng, an alterantive means
of calibration may be to cool the test chamber to a temperature of at least 11 °C below the amblent
tomperature [on six sides) and carry out a similar analysis.

C.24  Inaddition to the two-room simultaneous method ol determining capacities, the performanee of
the indoor room-side test chamber may be verilled at Teast every six months using an Industry standard
cooling capacity callbrating device, A calibrating device may also be another plece of equipment whose
performance has been measured by the simultaneous indoor and outdoor measurement mathed at an
accredited national test laboratory as part of an industry-wide cooling capacity verifieation programme.

The indoor-side calorimeter including the central partition and the outdoor-side caloftmeter shall be
insulated so that heat lealkage (including radiation) does not exceed 5 % of the squipment capacity.
Space where enough air circulation is available shall be secured under the toor of the romn-type
calorimeter.

C.3 Balanced ambient room-type calorimeter

C3.1 The balanced amblent room-type calorimeter is shown n Figure €2 and s based on the
principle of maintaining the dey-bull temperatures surrounding the particular test chamber eqeal to
the dry-bulb temperatures malntalned within that test chamber [f the amblent wet-bulb temperature is
alsn maintained equal to that within the test chamber, the vapour-proafing provisions of G110 are not
required.

C3.2  The foor, celling and walls of the colorimeter test chamibears shall be spaced a sufficlent distance
away from the floor, celling and walls of the controlled areas in which the test chambers are located Iy
order to provide a uniform air temperature in the intervening space. [t is recommended that this distance
be at least 0,3 m. Means shall be provided to circalate the air within the surrounding space to prevent
stratification.

C33 Heat leakage throngh the separating partition shall be introduced imto the heat balance
calculation and may be calibraied o acoordance with 3.4 or may be cilculated.

C3.4 Itis recommended that the Boor, celling and walls of the calorimeter test chambers be insulated
s0 0% to [imit heat leakage [including radiation] to no more than 10 % of the test equipment’s capacity,
with an 11 “C temperature differsnce, or 300 W for the same temperature difference, whichever |5 the
greater, as tested using the procedure given (n 2.2,

3131
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C.4 Calculation of cooling capacity

C4.1  The energy flow quantities used to calculate the total cooling capacity, based on Indoor-side and
outdoor-side measurements, are shown In Elgure C3.

ﬂ I 1 ¢

, B, = a, CD

FUgSes
[haim b W, ’& u.*,_@_

o Y O
1 outdoor-side test chambey
2 equipment under test Q

1 indour-side test chamber Q

NOTE  Values for the variahles id%( In the F@@ alleulitod asing Formulas {£.1) to (L&)

Figure C. 3 ows during conling capacity tests

C4.2 Thewtal dl]nrasidr_', iPppiace 4% tested ineither the callbrated or balanced
ambient, room-ty ripmne and LC.2), is caleulated using Farmula (C.1].
W, ¥, +9 (1)

L q Wl
WOTE £ Wit ced during the test, b bs taken at the temperature of the water in the humbdifier

i Lq%-mndumnn pparatus
a fooling coll of the Indoor-side calorimeter 18 used lor testing of small capacity units, in order
gtabilize the test conditlon, Formula [C2) shall be used and requirements for ancertainties of
easurements specified in 722 shall be satisfied. ¢ in Formuola (C.2) s the amount of heat exchanged
in the cooling coil of the indoor-side calorimeter.

I'Fllc +|:hwt _hw'.']wr""plp 8 %y (c.2)

C43 When it is not practical to measure the temperature of the air leaving the indoor-side test
chamber to the outidoor-side test chamber, the temperature of the condensate may be assumed to be at
the measured or estimated wet-bulb temperature of the alr leaving the fest eguipment
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C44  The water vapour condensed by the equipment under test, W, may be determined by the amount
of water evaporated Into the indoor-side test chamber by the reconditioning equipment to malntain the
required humidity,

CA5 Heat leakage, ¢np, Into the Indoor-side test chamber through the separating partition between
the indoor-side and outdoor-side test chambers may be determined from the callbrating test or, in the
case of the balanced-amblent room-type test chamber, may be based on caleulations.

ambient, room-type calorimeter (see Figures C.1 and C2) Is calculated using Formula [C.3)-

P =0 — TPy - P +{hw3 _"‘wzjlwr +¢I|:| + 8 \Qﬂ

KROTE The hyy enthalpy is taken at the temperature at which the condensate leaves r-side test
chamber of the recomditioning apparatus.

C4.7  The heat leakage rate into the indoor-side test chamber through the npar%ﬂl H:m
the indoor-side and outdoor-side test chambiers, ¢y may be determined fro L%t L n
the case of the balanced-ambient room-type test chamber, may be based ations.

&

NOTE This quantity is numerically equal to that used in Formuls C1if,
partition exposed to the outdoor-side is equal to the area exposed to the i

C48 The latent cooling capacity [room dehumidifying upﬁ&b.; Is @I‘Q.Hng Eoemula (C.4).
o =KW, C‘o (c.4)
C49 The sensihle cooling capacity, gy, 15 GIW

Poci = P — 9 (C.5)

@@w@%

[SHR] is
SHR =9, /0 Q_S-z) (C.6)

<<

Iy if, the F the separating
C.4.10 Sensible heat ratio

48 £ 150 2017 - Al nights reservesd
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C4.6 The total cooling capacity on the outdoor-side, iy a5 tested in either the calibrated or hnlnru:efo
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C.5 Calculation of heating capacity

C5.1 The energy low quantities used to caloulate the total heatlng capadity, based on Indoor-side and
outdoor-side measurements, are shown In Elgure C4.

n P

| |
i, = i, CDQ)

T e ¥
— Y . (\CD \9\

% Y O
1 outdoor-side test chamber
2 equipment under test Q

3 Indoor-side test chambser C.)

NOTE  Values for the varlables ldr%' It this ( @k:klr:uhlrﬂ using Formubae (C3) and (L8]

Figure C.4 — e ows during heating capacity tests

C52 Determinag city by measurement in the indoor-side test chamber of the
calorimeter, qtlm. Is caltulated wla (6.7).

(C.7]

chit r input to the indoor-side test chamber (e.g. llumination, electrical and thermal
w%t tn the ing device, heat balance of the humidification device], in watts

termination of the headng capacity by measurement of the heat absorbing skde, dipe 1S
“ulated for equipment where the evaporator takes the heat from an alrflow using Formala (C8].

O = EP + Byt [y =B )0, = 8 =, (C.8]



Annex D
(normative)

Indoor air enthalpy test method

D.1 General

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

D.2 Application

D21 Air leaving the equipment under the test shall lead directly to the discharge chamber. [fa direct
connection cannot be made between the equipment and the discharge chamber, a short plenum shall
be attached to the equipment In this case, the short plenum shall have the same size as the discharge
openlng of the equipment ar shall be constructed so as not tw prevent the leaving air from expanding. The
cross-section area of the aitflow channel through the discharge chamber shall be such that the average
alr velocity is less than 1,25 m /s against the airflow rate of the equipment under test. The statlc pressure
difference between the discharge chamber and intabe openiog of the equipment under test shall be zer.
An example of the discharge chamber test set-up is shown in Figupe 1.1

D221  Airflow measurements shall be made in accordanes with the provisions specified in Annex (.

ROTE Additional guldance can be found 0 150 3966 and 150 5167-1, &s appropriate and in the provisions of
this anney

D23 When conducting cooling or steady-state heating capsefty tests using the indoor alr enthalpy test
method, the additonal test tolerances ghven In Tablo D shall apply.

Table D.1 — Variations allowed during stendy-state cooling and heating capacity
tests that only apply when nsing the indoor air enthalpy method

Vartation ol arithmetical Variatbon of individual
mietan values from specilied | readings from specilied
Heading test conditions test conditions

1040 Fa =10 Fa =100 Pa =100 Pa

External static pressure [ESF) {15 Pa 45 B +0.10 Pa +10

31531
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2 Iz

PLd .2

2

stalic pressure ppings %. %
euipment usder test \Q Q
damper for fised-duct resistance meth

extornal static pressure @

&

To alr sampler and abrflow mmm@pmm \

=20 where Dy = J448 | anl mensions of the equipment’s gir outled.
¥z Is the morage air ve Li K

Figure D.1 — Disc irements when using the indoor air enthalpy test method

"‘==-l=-|.un.ll-r‘§

D24 A fucting Mnt heating capacity tests using the Indoor air enthalpy test method, the
s‘@n in Table 0.2 shall apply.

additio L toleran
W ating mu1t@r conditioners and heat pumps, the dry-bulb temperature of air entering all
I is or an ou unit shall be uniform within 0,5 K of the average,
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Tahble D.2 — Variations allowed during the transient heating tests that
only apply when using the indoor alr enthalpy test method
| Varintion of arithmetical Variation of individual
| mean values from specified readings from specified
Reading test conditions test conditions
Interval Ha Interval Ob Interval Ha | Intervzl

External reslstance to alrflow 25 Pa — 15 Pa | — Q)
NOTE For transient heating teste see 61,01 o
1 Applles when the best pump is inothe heating mode, except for the first 10 min after termiation of a defrost cycle, ﬂ
b Applies duniog a defrost cyele ond during the fiest 300min afver the ternonatiom of o delrost cycle wien te be
aperating 16 te hesting mode #

D.3 Calculation of cooling capacity 0'
The total cooling capaclty based on the indoor-side test data, gy, shall hnﬁimlat%in Fis

Wy l"‘at hz) _ i L "'a:]
[1 + W

The sensibile :'uvr.rllng capacity ha_-'.eu:l on the Indoor-slide test . sh l:ulatnu uging
Forrmula ([.2).

Hy {rpultnl pul'rli} qui [0 1501~ pﬂrizﬁ
O = (0.2]
v, V(14w ]‘t}.
The latent cooling capacity based on the | ldE IES[Q de Shall be calculated using

[D 1]

¢ .

Formulae (0.3] and [[.4].
K i HIIIi - W K v Hl'l p .
o = 11 | Wy Lz]= 1'1'.|'[ 1 \\Q) (D.3]
Y Y {

04 =00 9y Cg (n4)
D.4 Calculation of heating ca
Total heating ca o in r-sln e data, ¢yni shall be calculated using Formula (D.5).

W [ i L l |:.|.2 a2 " Fpal li} (D.5]

alH_ 1\ z v“{1+l'lr"“]

l:::m b pqual to Cppa,
Eormulae (0.1) (2) (3] and [[L5] do not provide allowancoe for heat Eeakage in the test duct and
tl'l..r.L

arge chamber. It s recommenided to include correction for heat loss from receiving chamber and for
connscting ducts,

D.5 Airflow enthalpy measurements
D.5.1 General

The following test apparatus arrangements specified in 05,2 to [L5.4 are recommended.



0.5.2 Tunnel air enthalpy method

The equipment to be tested is typically located in a test room or rooms. An alr measuring device s
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 [L.2). Sultable means
for measuring the wet- and dry-bulb temperatures of the air entering and leaving the equipment and
the external resistance shall be provided. Q)

S
10 O
|||||T|||| | R
, 7=\ <™

ey @ O
1 %ﬂﬂr*lidﬂ'tﬂﬁ 7 door/window

af uikl ol egulpment unier test 0 insulation
Qu erbir-side coll section of eguipment under test G indoor-side test room
Q abr temperstore and humidity measuring instruments 10 room conditioning apparaius
mixEr 11 apparatus for differential pressure messuremient

6 airflow measuring apparatus

Figure .2 — Tunnel air enthalpy test method arrangement



.5.3 Loop air enthalpy method

This arrangement differs from the tunnel arrangement in that the air measuring device discharge
is connected to suitable reconditioning equipment which s, In turn, connected to the sguipment
intet (see Figure 0.3). 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 alrflow rate. The dry-bulb
temperature of the air surrounding the equipment shall be maintained at within £3.0 K of the desired
test Inlet dry-bulb temperature, Wet- and dry-bulb temperatures and external resistance shall be
measured by suitable means.

Key \'6.
putdoor-side test room ditloning apparatus

1
2 ouitdoor unit of equlpment under % Mlow mieasuring apparaius
3 indoor unit of equipment under, indoor-side test room
4 wmperaoere gnd humidi i K ml.trum s B apparatus for differential pressure measirement
i Alrflow, Q
Q Qrt‘i y}'p air enthalpy test method arrangement
D.5.4 eter air enthalpy method

Fo %ﬂt in which the compressor is ventilated independently of the indoor air stream, the
r@ air enthalpy method arrangement shall be employed to take into account compressor heat
ra n [see Figure [.4), In this arrangement, an enclosure is placed aver the equipment, or applicable
part of the equipment, under test. This enclosure may be constructed of any suitable material, but shall
be non-hydroscopic, shall be alrtight 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 clozer
than 150 mum 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 alr measuring
device is to be connected to the equipment’s discharpge. 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.

3l
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Annex E
(informative)

Refrigerant enthalpy test method

E.1 General description

E1.1 In the refrigerant enthalpy test method, capacity & dotermined from the rnl'rjgr_-ranl}
change and llow-rate. Enthalpy changes are determined from measurements of entering Ing
pressures and temperatures of the refrigerant, and the (low-rate is determined by a w meter
in the liquid line,

E12 This method may be used for tests of equipment in which the refrig rge }\Ucﬂ
and whore normal installation procedures imvolve the field connection of ref)
nl 1 ‘}ﬁg the flow

E.1.3 This method should nelther be used for tests in which ‘rJh.*
meter |5 sub-cooled to less than 2,0 "C nor for tests in which T]'It Cw) r leaving the

Indoor-side is less than 3.0 "C
E1.4 Cooling and heating capacities obtained by the rerrﬁ

shaould include the
thermal effects of the G,

E.2 Refrigerant low method

E.Z.1  The refrigerant flow-rate should surﬂl thgmtmg type Mow meter connected
in the Hguid line upstream of the refri ntrul his meter should be sized such that its
pressure drop does not exceed lhe ¥, r:s Lhal a 2,0 °C temperature change would

produce.

EZ.2 Temperature and rn-_-ast Instruments and a sight glass should be Installed
immediately downstream he if the refrigerant lquid is adequarely subcooled. Sub-
cooling of 2,0 *C and LI1 e nr)% r bubbles in the liguid leaving the meter are considered
adequate. It Is recom mctgr be Installed at the battom of & vertical dewnward loop in the
liquid line to m%ﬂ@" ¢ head of the liguid thus provided.

EL3 At theend bl the t ple of the clreulating refrigerant and ol mixture may be taken from
the equi nd Its concemuration of oll, Xy calculated using Formala (E.1].

@;&.'_.L (E1]
W, - W,

The total indicated [low-rate should be corrected for the amoeunt of oll circulating.

E.3 Refrigerant temperature and pressure measurements

The temperature of refrigerant entering and leaving the Indoor-side of the equipment should be
measured with [nstruments having an accuracy of £0,1 K. The pressure of relrigerant entering and
leaving the indoor-side of the equipment should be measured with instruments having an accuracy
of £2.00 % of the Indicated value.

3131
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E.4 Calculation of cooling capacity
Total cooling capacity, gej. based on volatile refrigerant flow data is calculated using Formula (E.2):

Pret =Xy g ['hri - hri] _Pi (E.2]

E.5 Calculation of heating capacity Q)
Total heating capacity, gy, based on volatile refrigerant flow data is caloulated using Eﬂﬂ:@]:

P = % Un [hri _hrI] +R {\Q (E.3]
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Annex F
(informative)

Outdoor air enthalpy test method

F.1 General

F1.1 In the alr enthalpy test method, capacities are dotermined from measurements of entering and
leaving wot-bulb and dry-bulb temperatures and the associated airflow rate.

F1.2 Outdoor air enthalpy (2sis are subject to the apparatus arrangement limitatlons specillied [n
EZ.1. Additonal provisions apply if the compressor 8 independently ventilated (see EL2). Ling loss
adjustment permitted by F4.3 may be made IF the equipment employs remote outdoor colls.

FZ2 Test room requirements

F2.1 When the air enthalpy method s employed for outdoar-side tests, It should be ascertained
whether the attachment af the alrflow measuring device changes the performanee of the squipment
beiny tested and, If so, corrections should be made for this changs (see Figure E1). To accomplish this, the
equipment should have thermocouples soldered to retum bends at approctmately the midpoints of each
indoor coll and outdoor coll circult Equipment not sensitive to refripemnt charge may, altlermatively, be
provided with pressure gauges connected to access valves or tapped Inta the suction and discharge lines.
The equipment should then be operated at the desired conditions, with the indoor-side test apparatus
connected, but not the outdoor-side apparatus. Data should be recorded at 10-min intervals for a period
ol not less than one-half hour after equilibrium has been attained. The outdoor-side test apparatus should
then be connected to the equipment and the pregsure or temperatures indicated by the aforementioned
gauges or thermocouples noted. If, after eguilibrium Is again attalned, these do not average within +0.3 K
or ils pressure equivalent of the avernges observed during the preliminary test, the outdoor airflow rite
should be adjusted until the specified sgreement Is attalned. The test should be continiied for a perfod of
one-half hour after attainment of equilibrium at the proper conditions with the outdoor test apparatus
connected; the indoor-side test results duriag this interval should agree within 22,0 % with the results
obtained during the prelimfuary test perind This applies for both the cooling and the heating cycle, but
needs to be done at any one condition for each.

F2.2 For equipment io which the eompressar is ventilated independently of the outdoor air stream,
the calorimeter air enthalpy method srrangement should be employed to tale into account compressar
heat radintion [soe Figure TL4).

F2.3 When the outdoor airflow |s adjusted os described in 2.1, the adjusted alr-Aow rate ls employed
in the capacity calculation. In such cases, however, the outdoor fan power input observed during the
prelimipary tests should be used for ating purposes.

When testing multi-split air conditioners and heat pumps, temperature of air entering all indoor units
or an outdoor unit shall be within 0.5 K of the average,
F.3 Testing conditions

When the outdoor alr enthalpy method s used, the requirements in 31412 and 5.01.4.1.3 apply to both
the preliminary test (see E2.1) and the regular equipment test.
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roam conditioning apparatus CN):\

outdoor-side test room .l\
indoor-side coil section of equipment under twest

airflow measuring apparatis
air temperature and homidity 10 door/window
mixer 11 Indoor-side test room

outdoor unit of exulps E:Lr test
7,

-[\Fl;urn F.1 Qutduur alr enthalpy test method arrangement

o &S

'Il:llil indu%ng capacity based on outdoor-side data, gy, 15 calculated using Formula [F1):

O‘Q qm[ﬂpﬂ:.ﬂ cp-3£u3| B

Qg - apparatus for differential pressure measurement

ﬂ'\-'lnrl-ﬁlhilhlh'ls

F1
i1+ W | ’ ()
F4.2  Total heat capacity based on outdoor-side data, @y, Is caleulated using Formula [F2]:
Mo — g )
s = qh‘tll' al  Tad +P (F2)

|l+w3|
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F4.3 If line loss corrections are to be mode, they should be included in the capacity calculations
Allowance should be made using Formula (F3):

1 X
it o
where
In[ 050, +T ] G_':,Q'
0
1= e - Ini1+ E}
2mA 2nd

o »
- (B, +2T)a, Q‘b (F3)
where \
At is the temperature difference between the inside and the wm@&h\( ’

T is the thickness of the tubing nsulation, In m; . 40

is the length of refrigerant tublng, in m; \ ?‘
A is the thermal conductivity of the interconnecti %Bg. in Q)
(i is the heat transfer coefficient of the int cting tu m-K);

Ry Rz i-:hurmjrmuumpnrunmmgu—.@c( : Q



PS5: I50: 35151

Annex G
(informative)

Indoor calorimeter confirmative test method

G.1 General

1.1 Thiz annex provides a method lor conflrming the test results when the coaling and heating
capacitios are dotermined by the indoar air enthalpy test method.

G.1.2  Inthis test method, confirmation should be carried out in the test room specified in (G2, using the
reasurtng methsd speciflied n G2,

G.2Z Testroom requirements

A recommended test room is shown in Figure G.1L This test comn should be eonstructed such that the
air enthalpy test apparatus s installed in the indoor-side test chamber of the calorimeter described in
Annpx C, The calorimeter should be of either the calibrated rom-type or the balanced ambient room-
type. The air enthalpy test apparatus should be equipped with means of not only measuring airflow
rate and enthalpies at the inlet and outlet of the equipment under test but also means for measuring
the total power input to the alr enthalpy test apparatus. It 15 recommended that air leaving the air
enthalpy test apparatus lead to the vicinity of the intnke opening of the reconditioning apparatus of the
calorimeter.

(.3 Measurement
G.3.1  Measurements should be carrled our 3 b afber the attaloment of equilibrlum conditions.

G.3.2  Simultaneois measurements made by the calorimeter and the alr enthalpy test apparatus should
be made in accordanee with the methods speciflled. Coollng capacity determined by measureéments using
the calorimeter should be calculeted In accordance with Formulia [C1] and heating capacity should be
caleulaved [n sccordanee with Eoemiila [C7]. Likewise, coaling capacity determined by measurements
with the alr enthalpy test apparatus is calculated in accordance with Earmula (0.1] and heating capacity

It mecordance with Formula (D.5].
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Annex H
(informative)

Outdoor calorimeter confirmative test method

H.1 General

H.1.1 This annex provides a method lor conflrming the test results when the coallng and heating
capacitios are dotermined by the indoar air enthalpy test method.

H.1.Z2 |6 this test method, conflrmation should be carrled out in the test room specified |n H2, using
the measuring method specified in {3,

H.Z Test room requirements

The air enthalpy test apparatus in the indoor-side test chamber Should be comstructed in accordance
with this document. The outdoor-side apparatus is the calorimeter, which should be constructed and
equipped with the measuring means described in Apne C. A recommended test room is shown in
Figure H.1.

H.3 Measurement
H.3.1  Measurements should be carried out 1 h after attainment of eguilibrivm conditions.

H.3.2 Simultaneous measurement® ghould be made using the air enthalpy apparatus on the indoor-
side and the calorimeter on the outdoor-side ip eccordance with the methods spedfied. Coaoling
capacity determined by messurements using the ealorimeter should be calculated in accordance with
Formula [C3) and heating capaeity should be calculated in accordance with Formula [CE].
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Annex |
(informative)

Balanced-type calorimeter confirmative test method

.1 General

1.1.1  Thiz annex provides 4 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 method of confirmation by testing Inboratories, because it
does not provide for simultaneous confirmative test results.

1.1.2  This method should be carried out by installing the equipment, which bas been measured by the
balanced-type calorimeter, in the indoor air enthalpy test apparatus for measurement under the same
conditions as in the balanced-type calorimeter.

L1.3 The performance of the indoor air enthalpy apparabus should be verified at least every
12 months using an industry standard cooling/heating calfbrating device. A calibrating device may also
be another piece of equipment for which the performance has been measured at an accredited national
test laboratory as part of an industry-wide cooling/heating capacity verification programme.

.2 Measurement

.21  When this test method is employed, it is desimble to confirm that there is no difference between
the capacities measured by the calorimeter and the indoor air enthalpy test appamtus. To accomplish
this, the eguipment should hove thermocouples soldered to the return bends at approximately the
midpoints of each of the indoor cofl and outdoer coil circuits, Equipment pot sensitive to refrigerant
charge may, alternatively, be provided with the pressure pauges connected to access valves or tapped
into the suction and discharge Tnes,

1.2.2  Firstly, the equipment to be tested should be installed in the balanced-type calorimeter described
in Annex C to carry out the measurement of capacity. Then, the equipment should be moved to the
irnadoor air enthalpy test apparatus and be measured by the specified method. It is desirable to measure
hoth cooling and hearing eapacities, though elther may be measured. However, if the cooling capacity is
measured by the calorimetes the same measurement should also be made (n the indoor air enthalpy test
apparatus,

L2.3 o alteration |s made to the installation of the equipment under test, a series of tests conducted
one immediately after the otier should be deemed valid.



Annex |
(informative)

Cooling condensate measurements

.1 General

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

1.2 Calculations
J.2.1  The latent cooling capacity, ¢4, is calculated using Formula (L1):

Pa = Kywe (1.1)

J.2.2  The sensible cooling capacily, gy, 15 then caleulated using Formula (1.2]:
et = aci — P (J-2]

: 3151



Annex K
[informative)

Pictorial examples of the heating capacity test procedures given in
6.1

K.1 General

The six schematic diagrame given in the examples shown [n Figures K.2 o 5.7 show saveral cases which
could secur while conducting a heating capacity test as specified In .1, All examples show cases where
a defrost cycle ends the preconditioning period. Figures K.2 to KJ represent cases where the indoor
air enthalpy method is used and, as a result, the data collection period for the transient test lasts 3 h or
three complete cycles (as opposed to 6 b or six complete cycles if using the calorimeter test method).

K.2 Procedure flow chart for heating capacity test

The following flow chart gives the procedures to be adopied and the clauses In the maln text to be used
when conducting the heating capacity test,
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