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Foreword

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

bodies (ISO

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

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 13253:2017(E)

Ducted air-conditioners and air-to-air heat pumps —
Testing and rating for performance

1 Scope

This document specifies performance testing, the standard conditions and the test methods for
deteymmiTing the capacity amd et ficiency Tatings of aiT-cooted; aiT-cComditioners and air-to-dirfheat pumps.

This|{document is applicable to the following equipment:
— (dlucted air-cooled air conditioners and ducted air to air heat pumps.
This{document is limited to

— fesidential, commercial and industrial single-package, and split-system air conditioners and
lheat pumps,

— flactory-made, electrically driven and use mechanical compreéssion,

— tilizing single, multiple and variable capacity components, and

— 1nultiple split-system utilizing one or more refrigeration systems, one outdoor unit andjone or more
indoor units, controlled by a single thermostat/congtoller.

The requirements of testing and rating containedsin this document are based on the use| of matched
assemblies.

This|document is not applicable to the rating-and testing of the following:
a) vater-source heat pumps or watger;cooled air-conditioners;

b) multi-split-system air-conditioners and air-to-air heat pumps (see ISO 15042 for testing of such
¢quipment);

) :|:0bile (windowless) @ihits having a condenser exhaust duct;
individual assembljes not constituting a complete refrigeration system;

e) ¢quipment using the absorption refrigeration cycle;

f) mon-ducted equipment (see ISO 5151 for testing of such equipment);

g) ducted air conditioners and/or ducted heat pumps, rated at less than 8 kW and intendeld to operate
dt external static pressures of less than Pa, controlled by a single thermostat/contrdller (refer to
ISO 5151).

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/or
“heat pumps”.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
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ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

ISO 817, Refrigerants — Designation and safety classification

ISO 5151, Non-ducted air conditioners and heat pumps — Testing and rating for performance

3 Terms

and definitions

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

[SO and IEC

IEC Eleq
ISO Onl

3.1

ducted air-
encased ass
enclosed spj§

Note 1 to ent

maintain terminological databases for use 1n standardization at the following address

tropedia: available at http://www.electropedia.org/

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

conditioner
embly or assemblies designed primarily to provide ducted deliver{of conditioned air
ice, room or zone (conditioned space)

ry: It can be either single-package or split-system and comprises\a primary source of refrige

Lo an

ation

for cooling afpd dehumidification. It can also include means for heating oth€r than a heat pump, as well as npeans

for circulatin
than one ass{

3.2

ducted hea
encased ass
enclosed spj§

Note 1 to ent
if cooling and
cleaning, hun
the separate

3.3

standard a
dry air at 2
1204 kg/m

3.4
total coolin
amount of {
defined inte

g, cleaning, humidifying, ventilating or exhausting air. Such equipment can be provided in
mbly; the separated assemblies (split-systems) of which @re'intended to be used together.

[ pump
embly or assemblies designed primarily toprovide ducted delivery of conditioned air
ice, room or zone (conditioned space), including a prime source of refrigeration for heg

ry: It can be constructed to remove heatfrom the conditioned space and discharge it to a hea
dehumidification are desired from-the same equipment. It can also include means for circul
hidifying, ventilating or exhausting air. Such equipment can be provided in more than one asse
| assemblies (split-systems) of which are intended to be used together.

r

g capacity,

ensible-and latent heat that the equipment can remove from the conditioned space
rval of time

more

[0 an
ting

[ sink
hting,
mbly;

0,0 °C and at a standard barometric pressure of 101,325 kPa, having a mass density of

in a

Note 1 to entkFetal-coolingeapacityisexpressedinunitsof-watts:
3.5
heating capacity

amount of heat that the equipment can add to the conditioned space (but not including supplementary

heat) in a de

fined interval of time

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

room dehumidifying capacity
amount of latent heat that the equipment can remove from the conditioned space in a defined
interval of time

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

3.7
sens

ible cooling capacity

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

inte
Note

3.8

sens
SHR
ratio

3.9
rate

1l o £ 42
var OT oI

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

ible heat ratio

of the sensible cooling capacity (3.7) to the total cooling capacity (3.4)

1 voltage

voltage shown on the nameplate of the equipment

3.10
rate

1 frequency

frequiency shown on the nameplate of the equipment

3.11
ener
EER
ratio|

gy efficiency ratio

of the total cooling capacity (3.4) to théeffective power input (3.14) to the device at any

ratinjg conditions

Note
watt{

3.12
coef
cop
ratio|

1 to entry: Where the EER is statedwithout an indication of units, it is understood that it is
/watts.

[icient of performance

of the heating ¢éapacity (3.5) to the effective power input (3.14) to the device at any

ratinig conditions

Note
watt{

3.13

1 to entry/: Where the COP is stated without an indication of units, it is understood that it is
/wattss

given set of

derived from

given set of

derived from

tota

Py

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

Note

3.14

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

effective power input

Pg

average electrical power input to the equipment, obtained from the following:

— the power input for operation of the compressor(s);

— the power input to electric heating devices used only for defrosting;
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— the power input to all control and safety devices of the equipment;
— the power input for operation of all fans, whether provided with the equipment or not
Note 1 to entry: Effective power input is expressed in units of watts.

3.15

full-load operation

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

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

compressors(are functioning during full-load operations.
4 Symbogls
Symbol Description Unit
A coefficient, heat leakage 1/(s*K)
An nofzle area m?2
cpal |specific heat of moist air entering indoor-sideb J/(kgb-K))
cpaz |specific heat of moist air leaving indoor-sideb J/(kgb-K))
cpa3 |specific heat of moist air entering outdoor-sideb J/(kgb-Kl)
Cpas |specific heat of moist air leaving outdoor-sideb J/(kgb-Ki)
cpw |spgcific heat of water J/(kgb-K))
C airfflow coefficient Pa/(m3/d)?2
Cq nofzle discharge coefficient —a
De eqpivalent diameter M
Dj digmeter of circular ducts, inlet m
Dn nogzle throat diameter m
Do digmeter of circular ducts, outlet m
D¢ oufside diameter of refrigerant tube m
ha1  |specific enthalpy of air enterihgthe indoor-side J/kgb
ha2  |specific enthalpy of air leaving the indoor-side J/kgb
ha3  |specific enthalpy of aiientering the outdoor-side J/kgb
has  |specific enthalpy af ait leaving the outdoor-side J/kgb
hfr  |specific enthalpy of refrigerant liquid entering expansion device ]/ kg
hgp | specific enthalpy of refrigerant liquid leaving condenser ]/kg
hg1  |spgcific enthalpy of refrigerant vapour entering compressor ]/kg
hg2  |spedific enthalpy of refrigerant vapour leaving compressor ]/kg
hr1  |specific enthalpy of refrigerant entering the indoor-side ]/ kg
hr  |specific enthalpy of refrigerant leaving the indoor-side ]/ kg
hw1 |specific enthalpy of water or steam supplied to the indoor side test chamber ]/kg
hw2 |specific enthalpy of condensed moisture leaving the indoor side test chamber ]/kg
hw3 |specific enthalpy of condensed moisture leaving outdoor-side test chamber ]/kg
hws |specific enthalpy of the water supplied to the outdoor side test chamber ]/ kg
a  Dimensionless value.
b It means the mass of dry air; the mass, kg of denominator in this unit is based on dry air (or DA). For units practically
used in the air conditioning field, “kg (DA)” is very often used for denominator.
Example: J/kg(DA), m3/kg(DA), kg/kg(DA).
NOTE All parameters are in relation to the unit being tested unless specified otherwise.

4 © IS0 2017 - All rights reserved
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Symbol Description Unit
hws  |specific enthalpy of the condensed water (in the case of H1 test condition) and the ]/kg
frost, respectively (in the case of H2 or H3 test conditions) in the test unit
K1 latent heat of vaporization of water (2 460 x 103 J/kg at 15 °C) ]/kg
L length of refrigerant line m
Lq length of duct m
Ly |length to external static pressure measuring point m
Pa barometric pressure kPa
Dc test chamber equalization pressure Pa
Pk external static pressure (ESP) Pa
pikc  |internal static pressure drop of the indoor coil cabinet assembly measured from the Pa
cooling capacity test
pm  |external static pressure (pe during the blowing test) Pa
ph absolute pressure at nozzle throat Pa
D velocity pressure at nozzle throat or static pressure difference acrosgthe nozzle Pa
Pehn | estimated fan power to circulate indoor air w
Hi power input, indoor-side data w
Pk power input to the compressor W
P total power input to the equipment w
Qi air mass flow rate kg/s
ar refrigerant flow rate kg/s
qilo  |refrigerant and oil mixture flow rate kg/s
q air volume flow rate m3/s
qyi |air volume flow rate, outdoor-side m3/s
Qo |air volume flow rate, outdoor-side m3/s
qfy |condenser water flow rate kg/s
qyc |rate at which water vapour is condensed by the equipment kg/s
qwo |water mass flow suppljed:to the outside test chamber for maintaining the test kg/s
conditions
R Reynolds numbey —a
SHR |Sensible heat ratio —a
T thickness gftubing insulation m
t temperatiire, ambient of compressor calorimeter °C
ty1 |temfperature of air entering the indoor-side, dry bulb °C
tfp |temperature of air leaving the indoor-side, dry bulb °C
t43 - [temperature of air entering the outdoor-side, dry bulb °C
tagd |temperature of air leaving the outdoor-side, dry bulb °C
te temperature of surface of condenser of the compressor calorimeter °C
te temperature of surface of evaporator of the compressor calorimeter °C
tw1 |temperature of water entering condenser of the compressor calorimeter °C
tw2 |temperature of water leaving condenser of the compressor calorimeter °C
Va velocity of air, at nozzle m/s

a  Dimensionless value.

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

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

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

© IS0 2017 - All rights reserved 5


https://standardsiso.com/api/?name=645047e0c3ce7ef4cf01a04adc05ba52

ISO 13253:2017(E)

Symbol Description Unit
Vn specific volume of dry air portion of mixture at nozzleb m3/kgb
v'h specific volume of dry air portion of mixture at nozzle m3/kg
Wy  |mass of cylinder and bleeder assembly, empty g
W3  |mass of cylinder and bleeder assembly, with sample g
Ws  |mass of cylinder and bleeder assembly, with oil from sample g
Wi1  |specific humidity of air entering the indoor-sideb kg/kgb
Wiz  |specific humidity of air leaving the indoor-sideb kg/kgb
Wn |specifichumidity at nozzle inletb kg/kgb
Wy  |wdter vapour (rate) condensed kg/s
Xo cofcentration of oil to refrigerant-oil mixture =-a
Xr mdss ratio, refrigerant to refrigerant-oil mixture —a

Y expansion factor —a
pressure ratio —a
ay Inferconnecting tubing heat transfer coefficient W/(m2-K)
A thérmal conductivity W/(m-K
kinematic viscosity of air m2/s
Nfan,i |estimated indoor fan static efficiency —a
Nmot,i |esfimated indoor motor efficiency —a
> Pic |other power inputto the indoor side test chamber (e.g. illumination, electrical and ther- w
mdl power input to the compensating device, heat balance ofthe humidification device)
Y Poc [supn of all total power input to the outdoor side test chamber, not including power to W
th¢ equipment under test
bc heat removed by the cooling coil in the outdoorsside test chamber w
¢ci  |hept removed by cooling coil in the indoor-sidé test chamber W
bd latent cooling capacity (dehumidifying] w
de heft input to evaporator of compressor calorimeter w
¢ni |hepting capacity, indoor-side testichamber w
¢no |hefting capacity, outdoor-side test chamber W
dli hept leakage into the indéon side test chamber through walls, floor and ceiling W
Plo hept leakage out of the‘qutdoor side test chamber through walls, floor and ceiling \\
¢1p | heptleakage into.the indoor-side test chamber through the partition separating the w
indoor-side from¢he outdoor-side
¢ |line heat loss in'interconnecting tubing w
¢sci |semsibleseooling capacity, indoor-side w
¢rc  |reffrigerating capacity of a refrigerant compressor w
¢rci  |totalcooling capacity, indoor-side W
¢tco | total cooling capacity, outdoor-side w
¢whi |total heating capacity, indoor-side \\
¢tho |total heating capacity, outdoor-side w

a  Dimensionless value.

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

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

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

5.1

General

The airflow rate shall be specified by the manufacturer. This flow rate shall be for full-load cooling
and be expressed in cubic metres per second (m3/s) of standard air conditions, as defined in 3.3, and
correspond with the compressor or compressors not operating.

Pran is the estimated fan power required to circulate indoor air, in watts.

5.2

The

betw
shall
unity

The 1
(ESP
the u
or gr

5.3

5.3.1
giver

5.3.2
and

ratin
prov

5.3.3

and less than 80 % of the maximum ESP, the value of Table 1 or 80 % of the maximum ESP,

less,

5.34
ESP,

5.3.5

R TSR R
e

hirflow rate setting shall be made when only the fan is operating, at an ambient
een 20 °C to 30 °C and relative humidity between 30 % and 70 %. The airflow settingy
be in accordance with Annex A for units supplied with a fan, and in accordance with
supplied without a fan.

ated airflow rate given by the manufacturer shall be set and the resplting external stg
, Pe, measured. The measured ESP shall be not less than the ESPderrating, defined
nit has an adjustable speed, it shall be adjusted to the lowest speeedthat provides the E
eater.

ESP for rating

If the rated ESP specified by the manufacturerds greater than or equal to the min
in Table 1, the specified rated ESP is used as the<ESP for rating.

If the rated ESP specified by the manufacturer is less than the minimum value give
breater than or equal to 80 % of the mdximum ESP, the specified rated ESP is used ag

ded by the manufacturer.

If the rated ESP specified-by the manufacturer is less than the minimum value give

s used as the ESP for rating.

If the rated ESPis not specified by the manufacturer, the value of Table 1 or 80 % of t}
whichever is ]€ss) is used as the ESP for rating.

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

emperature
of the units
Annex L for

tic pressure
n Table 1. If
5P for rating

imum value

h in Table 1,
the ESP for

g. The maximum ESP may either be specified by the manufacturer or be identified from fan curves

h in Table 1,
whichever is

le maximum
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5.3.6

In the case that the determined ESP for rating is less than 25 Pa, the unit can be considered as a

non-ducted unit and be tested in accordance with ISO 5151.

The rated

ESP specified by the YES
manufacturer is equal to or
greater than the value
in Table 1
NO The ESP for rating is
equal to the rated
ESP specified
by the manufacturer
The rated
ESP specified by the
. YES
manufacturer is equal to or
greater than 80 % of the
maximum ESP
The ESP for rating is
equal to the rated
ESP specified
by the manufacturer
The value
in Table 1 is
YES

greater than or equal
to 80 % of the
maximum ESP

TheESP for rating is
gqual to the value in
Table 1

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

Figure 1 — Flowchart ot selecting the ESP for rating

Table 1 — Pressure requirement for comfort air-conditioners

Standard capacity

Minimum external static

ratings pressurea
kw Pa
0<Q<8 25
8<Q<12 37
12<Q<20 50

De, shall be increased by 10 Pa.

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

© ISO 2017 - All rights reserved
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Table 1 (continued)
Standard capacity Minimum external static
ratings pressurea
kW Pa
20<Q<30 62
30< Q<45 75
45<Q<82 100
82<Q<117 125
117 < Q< 147 150
Q>147 175
a  For equipment tested without an air filter installed, the minimum ESP,
De, shall be increased by 10 Pa.

5.4 | Outdoor airflow

If the outdoor airflow is adjustable, all tests shall be conducted at the outdoor-side air quantity or fan
control setting that is specified by the manufacturer. Where the fan.isonon-adjustable, all tests shall
be cqnducted at the outdoor-side air volume flow rate inherent in thie equipment when operated with
the fpllowing in place: all of the resistance elements associated with'inlets, louvers, and any ductwork
and gttachments considered by the manufacturer as normal installation practice. Once estgblished, the
outdpor-side air circuit of the equipment shall remain unchanged throughout all tests pfrescribed in
document, except to adjust for any change caused by the attachment of the airflow meastiring device
whel:ET:lsing the outdoor air enthalpy test method (see G.2.1).

5.5 | Unit supplied without indoor fan

If no[fan is supplied with the unit (i.e. coil pnly units), supplemental requirements giver] in Annex L
also ppply.

6 Cooling tests
6.1 | Cooling capacity tests

6.1.1 General conditions

6.1.1.1 All equipmént within the scope of this document shall have the cooling capacitie§ and energy
ilency raties/(EERs) determined in accordance with the provisions of this documernt and rated
cooling test conditions specified in Table 2. All tests shall be carried out in accordafhce with the
requireménts of Annex B and the test methods specified in Clause 8. All tests shall be confducted with
equipment functioning at full-load operation, as defined in es used for

6.1.1.2 If the manufacturer of equipment having a variable-speed compressor does not provide
information on the full-load frequency and how to achieve it during a cooling capacity test, the equipment
shall be operated with its thermostat or controller set to its minimum allowable temperature setting.
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6.1.2 Temperature conditions

6.1.2.1 The temperature conditions specified in Table 2 (columns T1, T2 and T3) shall be considered
standard rating conditions for the determination of cooling capacity. For equipment intended for space
cooling, testing shall be conducted at one or more of the standard rating conditions specified in Table 2.

Table 2 — Cooling capacity rating conditions

T1 = Standard
T2 = Standard
T3 = Standard

a  The wet-
condensate.

b Equipmel

Standard rating conditions
Parameter
T1 T2 T3

Temperatur¢ of air entering the indoor-side:

27 °C 21°C 29 °C
— dry-bulb

19 °C 15°C 19 °C
— wet-bulb
Temperatur¢ of air entering the outdoor-side:

35°C 27°C 46 °C
— dry-bulb

24°C 19°C 24°C
— wet-bulbp
Test frequenfcy® Rated\frequency
Test voltage See Table 3
NOTE

cooling capacity rating conditions for moderate climates.
cooling capacity rating conditions for cool climates.
cooling capacity rating conditions for hot climates.

bulb temperature condition shall be required only when testing air-cooled condensers that evaporate the

it with dual-rated frequencies shall be tested ateach frequency.

6.1.2.2 Equipment manufactured for use only\in a moderate climate similar to that specified in Table 2,

Column T1,
type T1 equ

shall have ratings determined by-tests conducted at T1 conditions and shall be desigmated
pment.

6.1.2.3 Equipment manufactured‘\for use only in a cool climate similar to that specified in Talle 2,

Column T2,
type T2 equ

shall have ratings determined by tests conducted at T2 conditions and shall be designated
pment.

6.1.2.4 Equipment madufactured for use only in a hot climate similar to that specified in Taljle 2,

Column T3,
type T3 equ

shall havéyratings determined by tests conducted at T3 conditions and shall be designated
pments

10
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6.1.2.5 Equipment manufactured for use in more than one of the climates defined in Table 2 shall have
marked on the nameplate the designated type (T1, T2 and/or T3). The corresponding ratings shall be
determined by the standard rating conditions specified in Table 2.

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

Rated (nameplate) voltages2 Test voltageb
Vv Vv

90 to 109 100

110 to 127 115

180 to 207 200

208 to 253 230

254 to 341 263

342 to 420 400

421 to 506 460

507 to 633 575
a  Hor equipment with dual-rated voltages such as 115/230 and 220/440, thé.test voltages would be 115 V ajd 230 V in the
first example, and 220 V and 440 V in the second example. For equipmentith an extended voltage range, sych as 110 V to
120 Y or 220 V to 240V, the test voltage would be 115 V or 230 V, respectivély. Where the extended voltage rahge spans two
or mgre of the rated voltage ranges, the mean of the rated voltages shall'be used to determine the test voltage from the table.
EXAMPLE For equipment with an extended voltage range of 200,V to 220 V, the test voltage would be 230 | based on the
mear] voltage of 210 V.
b The voltages in this table are for capacity and performasice tests other than the maximum cooling and fhe maximum
heatipg performance tests.

6.1.3 Test conditions

6.1.3.1 Preconditions

The |test room reconditioning-apparatus and the equipment under test shall be opg¢rated until
equilibrium conditions, as requited by 8.3, are attained. Equilibrium conditions shall be mdintained for
not I¢ss than 1 h before capacity test data are recorded.

6.1.3.2 Duration.oftest

The data shall be recorded at equal intervals as required by 8.3.3. The recording of thie data shall
continue for dt least a 30-min period during which the tolerances specified in 8.3 shall be njet.

6.2 | Maximum cooling performance test

6.2.1 General conditions

The test shall be conducted with the equipment functioning at full-load operation, as defined in 3.15.
The test voltages in Table 4 shall be maintained at the specified percentages under running conditions.
In addition, the test voltage shall be adjusted so that it is not less than 86 % of the rated voltage at
the moment of restarting the equipment after the shutdown required by 6.2.4.2. The determination of
cooling capacity and electrical power input is not required for this performance test.

6.2.2 Temperature conditions

Tests shall be carried out under the conditions given in Columns T1, T2 or T3 of Table 4, based on the
intended use, as determined in 6.1.2. For equipment rated for use under more than one set of operating
conditions, the most stringent set of the intended operating conditions shall be applied for test purposes.
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Table 4 — Maximum cooling performance test conditions

Standard rating conditions

Parameter
T1 T2 T3
Temperature of air entering the indoor-side:
32°C 27°C 32°C
— dry-bulb
23°C 19 °C 23°C
— wet-bulb
Temperature of air entering the outdoor-side:
43°C 35°C 52°C
— dry-bulb
26°C 24.°C 31°C
— wet-bulha
Test frequenicyb Rated frequency
Test voltage a) 90 % and 110 % of rated voltage’'withfa
single nameplate voltage rating,
b) 90 % of the lower rated’voltage and 110 %
of the higher rated voltage*for equipment]
with a dual or extended/nameplate voltage.
a  The wet-bulb temperature condition shall be required only when testing air-cooled¢condensers that evaporate the
condensate.
b Equipment with dual-rated frequencies shall be tested at each frequency.
6.2.3 Air]:ow conditions
The maxim@im cooling performance test shall be conducted-writh an indoor-side fan speed setting as
determined|in 5.2.
6.2.4 Test conditions
6.2.4.1 Preconditions

The control
dampers an

5 of the equipment shall be set for maximum cooling and, if provided, all ventilatin
 exhaust air dampers shall'be closed.

6.2.4.2

]?r];ration of test
The equip

have been e
shall be cut
automatical
60 min aftel

6.2.5 Per

g air

nt shall be operated continuously for 1 h after the specified air temperatures in Taple 4

stablished in accordance with tolerance in Table 13. Thereafter, all power to the equip
off for 3 min{and then restored. The operation of the equipment may be restarted ¢
ly or through the use of a remote controller or similar device. The test shall continy
the equipment restarts.

ment
ither
e for

formance requirements

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

a)

b)
the mot

c)

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

or-overload protective devices;

continuously for 1 h except as specified in 6.2.5.2 and 6.2.5.3. See Figure 2.

12

the motors of the equipment shall operate continuously for the first hour of the test without tripping

after the interruption of power, the equipment shall resume operation within 30 min and run
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1 ower supply to equipment unit is on a 30 min, steady-state operation
2 ower supply to equipment is off b 60 min, continuous operation gunning pt reduced or
increased supply voltage
3 fficial test period begins ¢ 3 min, power off
4 ower supply to equipment is turned off d 5 min, in which a protective device may trip
5 ower supply to equipment is turned back on e 30 min
6 aximum time before equipment resumes fg 60 min of contintous operation aftgr equipment
dontinuous operation restarts

7  ¢nd of test, if equipment restarted upon re-
gnergization of power

8  ¢nd of test, if equipment, if equipment utilized full
30 min for protective device to reset

Figure 2 — Maximum pérformance test operation

6.2.5.2 A protective device may trip only during the first 5 min of operation after the shutdlown period
of 3 min. During the remainder of that.TUh test period, no protective device shall trip. Th¢ equipment
shalllbe permitted to start and stop utider the control of an automatic limit device, if provided.

6.2.5.3 For those models so designed that resumption of operation does not occur after tlje initial trip
with]n the first 5 min, the equipment may remain out of operation for not longer than 30 jmin. It shall
then|operate continuously for 1 h.

6.3 | Minimum coeling performance test

6.3.1 General conditions

The festkanid operating conditions specified in Table 5 shall be used when conducting the minimum
ing-performance test. The test shall be conducted with the equipment functioning| at full-load
i i i i i Trati i apacity and

electrical power input is not required for this performance test.

6.3.2 Temperature conditions

Tests shall be carried out under the temperature conditions established in Table 5.

6.3.3 Airflow conditions

The controls, fan speeds, dampers and grilles of the equipment shall be set to maximize the tendency
for frost or ice to form on the evaporator, provided such settings are not contrary to the manufacturer’s
operating instructions. The test apparatus shall remain in the configuration established in 5.2 and in
Annex A.
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6.3.4 Test conditions

6.3.4.1 Preconditions

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

to Tables 5 and 13.

6.3.4.2 Duration of test

After the operating conditions given in Table 5 have stabilized, in accordance with the test tolerance in

Table 13, the equipment shall be operated for a period of 4 h. The equipment shall be permitted to

and start urjder the control of an automatic limit device, if provided.

Table 5 — Minimum cooling performance test conditions

stop

Standard test conditions
Parameter
T1and T3 T2

Temperatur¢ of air entering the indoor-side:

21°C 21°C
— dry-bulb

15°C 15°C
— wet-bulb
Temperatur¢ of air entering the outdoor-side:

21°C 10°C
— dry-bulb
— wet-bulb
Test frequenicyb Rated frequency
Test voltage See Table 3

condensate.

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

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

6.3.5 Performance requirements

6.3.5.1 THe equipment shall operdte under the conditions specified without any indication of damage.

6.3.5.2 At|the end of the 4-h.test, any accumulation of frost or ice on the indoor coil shall not
more than 50 % of the indoer~side face area of the coil or reduce the airflow rate by more than 25
the initial airflow rate. If thé equipment does not allow visual observation of the indoor coil and
indoor air vplume rate.is hot measured, then the requirements of 6.3.5.3 shall be met.

6.3.5.3 During the 4-h test period, the midpoint temperature of every indoor coil circuit o
refrigerant [stietion pressure shall be measured at equal intervals that span 1 min or less.

rover
% of
f the

- the
The

measurement(s) carried out 10 min after beginning the 4-h testshall be defined as the initial vatue
the suction pressure is measured, it shall be used to calculate the saturated suction temperature.

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

(s). If

— if coil circuit temperature(s) are measured, the temperature(s) shall not remain more than 2 K
below the corresponding initial value for each circuit for more than 20 consecutive minutes, or

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

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

— if coil circuit temperature(s) are measured, the individual circuit temperature(s) measured

10 min after the beginning of any ON cycle during the test shall not be more than 2
corresponding initial circuit temperature(s), or

beginning of any ON cycle during the test shall not be more than 2 K below the initi
suction temperature.

K below the

if suction pressure is measured, the saturated suction temperature measured 10 min after the

al saturated

If the indoor fan is stopped by the automatic controls during the test, the airflow through the indoor

coil

hall be reduced to zero

6.4

6.4.1

The

Tabld
3.15,
requ

6.4.2

The {

6.4.3

The
to sW

6.4.4

6.4.4
Aftel

Condensate control and enclosure sweat performance test

General conditions

ronditions which shall be used during the condensate control and enclosure sweat test]
6. The test shall be conducted with the equipment functioning at full-load operation, §
except as required in 6.4.3. The determination of cooling capacity'arnd electrical powel
red for this performance test.

Temperature conditions

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

Airflow conditions

ontrols, fans, dampers and grilles of the equipment shall be set to produce the maximy
reat, provided such settings are not contrary to the manufacturer’s operating instruct

Test conditions

.1 Preconditions

establishment of the specified temperature conditions, the equipment shall be star

condEnsate collection pan_filled to the overflowing point, and the equipment shall be r

cond

6.4.4
The {

6.4.3

nsate flow has béceme uniform.

.2 Duratioirof test

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

Performance requirements

are given in
1s defined in
input is not

Im tendency
ons.

ted with its
lun until the

6.4.5.1 When operating under the test conditions specified in Table 6, no condensed water shall drip,
run or blow from the equipment.
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6.4.5.2 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.

Table 6 — Condensate control test conditions

Parameter Standard test conditions
Temperature of air entering the indoor-side: 27 oC
— dry-bulb
24 °C
— wet-bulb
Temperatur¢ of air entering the outdoor-side: 27 oC
— dry-bul
24 °C
— wet-bulb2
Test frequenicyb Rated frequency
Test voltage See Table 3
a2 The wet-bulb temperature condition shall be required only when testing air-cooled condensers that evaporate the
condensate.
b Equipment with dual-rated frequencies shall be tested at each frequency.
7 Heating tests
7.1 Heating capacity tests

7.1.1 Genleral conditions

7.1.1.1 For all heating capacity tests, the requireménts specified in Annex B shall apply. Testing shall be

conducted

71.1.2 Se
during all hg

7113 Th

sing the method(s) and instrumentdtion that meet the requirements of 8.1 and 8.2.

ectable resistive elements used for heating indoor air shall be prevented from operpting
ating capacity tests, except those used only during a defrost cycle.

e test setup shall include instrumentation to allow measurement of the temperature change

across the inpdoor coil. If using'the indoor air enthalpy method, the same dry-bulb temperature sefpisors

as used to 1
shall be detg

7.1.1.4 St

jeasure capacityymay be used. If using the calorimeter test method, the temperature change
rmined usirigthe sensors specified in Annex D.

indardsrating conditions for heating capacity tests are specified in Table 7.

7.1.1.5 Al
load operati

Clause 7 heating capacity tests shall be conducted with the heat pump functioning at full-
on, as defined in 3.15.

7.1.1.6 The manufacturer shall specify, for inverter-controlled compressors, the specific frequency that

is needed to

give full-load operation. The heat pump shall be maintained at this frequency for all heating

capacity tests. If the manufacturer of a heat pump having a variable-speed compressor fails to provide

information

16

on the full-load operating frequency and how to achieve it during heating capacity tests,
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then the heat pump shall be operated with its thermostat or controller set to its maximum allowable
temperature setting.

Table 7 — Heating capacity rating conditions

Standard rating conditions
H1la-
A=
Parameter moderate | H2a_cold | H3°-Very
. cold
cold condition L
. condition
condition
Temnperature of air entering the indoor-side:
20°C
— dry-bulb
] 15°C

— wet-bulb (maximum)
Temperature of air entering the outdoor-side:

7°C 2°C -7 °C
— dry-bulb

6°C 1°C -8°C
— wet-bulb
Test ffrequency? Rated frequency
Testvoltage See Table 3
a  [f a defrosting cycle occurs during the H1, H2 or H3 heating capacity-tests, testing under these conditions shall be
accorpplished using either the calorimeter or the indoor air enthalpy method,(see Annexes D and E).
b Hquipment with dual-rated frequencies shall be tested at each frequency.

7.1.1 Temperature conditions

7.1.2.1 Three different outdoor-side température conditions, designated as H1l-moderate cold

condjition, H2-cold condition, and H3-very cold condition, are specified in Table 7.

7.1.2
used

.2 Table 7 temperature conditions-for the air entering the indoor-side of the equipment shall be
for all heating capacity tests.

7.1.2

cond
cond
temp

7.1.2
has 4
outd

heatil

.3 All heat pumps shall bé rated based on testing at the H1-moderate cold condition

Etions. Heating capacity'tests shall also be conducted at the H2-cold condition and/or |
ition temperature if the manufacturer rates the equipment for operation at one or b
erature conditions.

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

femperature
13-very cold
oth of these

b equipment
h applicable
f additional

7.1.3 Airflow conditions

7.1.3.1 General conditions

7.1.3.1.1 Measurement of the indoor-side air volume rate is required in all cases, regardless of whether
the calorimeter test method or the indoor air enthalpy test method is used to provide the primary
measurement of heating capacity.

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

NOTE All airflow rates are expressed in units of m3/s of standard air. In the heating capacity calculations
described in Annex E, the indoor-side airflow rate is expressed in units of m3/s of the air-water vapour mixture.
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7.1.3.1.3 When tests are conducted at settings other than those prescribed in 7.1.3.1.1 and 7.1.3.1.2,
these alternative settings shall be noted together with the heating capacity ratings.

7.1.3.2 Requirements when testing heat pumps that provide both cooling and heating

7.1.3.2.1 Equipment settings, on both the indoor and the outdoor-sides, shall be the same as those
established during the cooling capacity tests. The heating capacity tests shall be conducted at the
outdoor-side airflow rate that is inherent with the outdoor-side air circuit, with the exception of any
adjustments allowed if using the outdoor air enthalpy test method (see Annex G).

7.1.3.2.2 Heating capacity tests shall be conducted with the same setting of the damper or exﬂ\;\ust
fan as for the cooling capacity test. If cooling capacity tests are conducted for more than oneclimatic
condition (T[1, T2, T3), with different flow rates, then the setting giving the highest flow rate shall befused
to conduct the heating capacity tests.

7.1.3.3 Requirements when testing heating-only heat pumps

7.1.3.3.1 (n the outdoor-side of the heat pump, all resistance elements associated with inlets, loyvers,
and any duftwork and attachments considered by the manufacturer as normal installation prdctice
shall be instplled. If the outdoor airflow is adjustable, all tests shall be cofnducted at the outdoor-side fan
control setting that is specified by the manufacturer. Once established; the outdoor-side air circuit ¢f the
equipment $hall remain unchanged throughout all tests prescribed in this document, except to adjust
for any change caused by the attachment of the airflow measuring device when using the outdogr air
enthalpy test method (see Annex G).

7.1.3.3.2 (n the indoor-side of the heat pump, damper positions, fan speeds, etc. shall be det in
accordance |with the manufacturer’s published installation instructions that are provided with the
equipment. [n the absence of such installation instructions, damper positions, fan speeds, etc. shall he set
to provide the maximum heating capacity when testing at the H1 temperature conditions.

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

7.1.4 Defrost operation

7.1.4.1 Oyerriding of autématic defrost controls shall be prohibited. The controls may only be
overridden when manuallj~initiating a defrost cycle during preconditioning.

7.1.4.2 Any defrostcycle, whether automatically or manually initiated, that occurs while preparing for
or conducting a heating capacity test shall always be automatically terminated by the heat pump defrost
controls.

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

7.1.5 Test procedure — General

7.1.5.1 The test procedure consists of three periods: a preconditioning period, an equilibrium period,
and a data collection period. The duration of the data collection period differs depending upon 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 7.1.11.5) is different to
the data collection period required if using the calorimeter method (see 7.1.11.6).
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7.1.5.2 Annex M represents pictorially most of the different test sequences that are possible when
conducting a heating capacity test.

7.1.6 Preconditioning period

7.1.6.1 The test room preconditioning apparatus and the heat pump under test shall be operated until
the test tolerances specified in 8.3 are attained for at least 10 min.

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

7.1.4.3 Itisrecommended that the preconditioning period end with an automatic orjmanually induced
defrgst cycle when testing at the H2 and H3 temperature conditions.

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

7.1.7.3 Except as specified in 7.1.11.3, the heat pump shall operate while meeting the test
tolerjances in 8.3.

7.1.8 Data collection period
7.1.8.1 The data collection period immediately follows the equilibrium period.

7.1.8.2 Data shall be collected as specified in 8.1 for the chosen test method(s). If using the| calorimeter
method, heating capacity shall be calculated as specified in Annex D. If using the indoor pir enthalpy
metHod, the heating capacity shall*be calculated as specified in Annex E. For cases wherg¢ one of the
confirmative test methods from)8.1.3 is used, heating capacity shall be calculated as spefified in the
apprppriate annex.

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

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

7.1.8.5 During defrost cycles, plus the first 10 min following defrost termination, certain data used in
evaluating the integrated heating capacity of the heat pump shall be sampled at equal intervals that span
10 s or less. When using the indoor air enthalpy method, these more frequently sampled data include the
change in indoor-side dry-bulb temperature. When using the calorimeter method, these more frequently
sampled data include all measurements required to determine the indoor-side capacity.

7.1.8.6 For heat pumps that automatically cycle off the indoor fan during a defrost, the contribution of
the net heating delivered and/or the change in indoor-side dry-bulb temperature shall be assigned the
value of zero when the indoor fan is off, if using the indoor air enthalpy method. If using the calorimeter
test method, the integration of capacity shall continue while the indoor fan is off.
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7.1.8.7 For both the indoor air enthalpy and the calorimeter test methods, the difference between the
dry-bulb temperature of the air leaving and entering the indoor coil shall be measured. For each 5-min
interval during the data collection period, an average temperature difference shall be calculated, At;(7).
The average temperature difference for the first 5 min of the data collection period, Atj(t=0), shall be
saved for the purpose of calculating the change, At, expressed as a percentage, as given in Formula (1):

%At=[ JXIOO

7.1.9 Test procedure when a defrost cycle (whether automatically or manually initiated) ends
the precondlitioning period

Ati(z=0) —Atj(ry

)
At;(7=0)

7191 If
heating cap4
a defrost cy(d
heating cap4

the quantity %At exceeds 2,5 % during the first 35 min of the data collectionf period, the
city test shall be designated a transient test (see 7.1.11). Likewise, if the heat pump initiates
le during the equilibrium period or during the first 35 min of the data collection periodl, the
city test shall be designated a transient test.

7.1.9.2 If B are

the conditions specified in 7.1.9.1 do not occur and the test tolerances given in 8.]

satisfied dul
heat capacit
35 min of dg

7.1.10 Tes

7.1.10.1 If
35 min of th

7.1.10.2 If

period, the heating capacity test shall be restartedas specified in 7.1.10.3. Prior to the restart, a dg

cycle shall o
automatic d

7.1.10.3 If
terminates V
of 7.1.7 and

7.1.10.4 If{
8.3 are satis
the heating
after at least

e data collection period, the heating capacity test shall be restarted as specified in 7.1.1

ing both the equilibrium period and the first 35 min of the datajcollection period, the
y test shall be designated a steady-state test. Steady-state €ests shall be terminated
ta collection.

[ procedure when a defrost cycle does not end thépreconditioning period

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

the quantity %At exceeds 2,5 % at any<time during the first 35 min of the data colle

ccur. This defrost cycle may be manually initiated or delayed until the heat pump initiat
pfrost.

pither 7.1.10.1 or 7.1.10-2;apply, then the restart shall begin 10 min after the defrost

7.1.8 and the test ptecedure of 7.1.9.

he conditions specified in 7.1.10.1 or 7.1.10.2 do not occur and the test tolerances giv|
ied during beth the equilibrium period and the first 35 min of the data collection period

35 min-of data collection.

n the
after

first
).3.

ction
frost
es an

cycle

vith a new, hour-longrequilibrium period. This second attempt shall follow the requirenpents

en in
then

capacity test shall be designated a steady-state test. Steady-state tests shall be termiated

nrocoadnre fortranciont factc

7.1.11 Test

CPTUOCCUUTCTIOT TIrafisICIItTTCots

7.1.11.1 When, in accordance with 7.1.9.1, a heating capacity test is designated a transient test, the
adjustments specified in 7.1.11.2 to 7.1.11.6 shall apply.

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

7.1.11.3 To constitute a valid transient heating capacity test, the test tolerances specified in Table 8
shall be achieved during both the equilibrium period and the data collection period. As noted in Table 8,
the test tolerances are specified for two sub-intervals. Interval H consists of data collected during each
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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.

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

7.1.11.5 If using the indoor air enthalpy method, the data collection period shall be continued until
3hh i i toql, whichever

occu

completed before terminating the collection of data. A complete cycle consists of a heating |

defrg

7.1.1
elapy
at an|

termjinating the collection of data. A complete cycle consists of a heating period and a de

from

NOTH

in calculating the integrated capacity and power.

7.1.11.7 Because of the confirming test method requirement of 8.1.3, the outdoor air €
apparatus may have to be disconnected from the heat pump, as specified in 7.1.11.2, duri

capa

the elapsed time of the equilibrium or data collection periods. The changeover interval sha

as st
toler]

s first. If at an elapsed time of 3 h, the heat pump is conducting a defrost cycle, the'c

st period, from defrost termination to defrost termination.

ed or until the heat pump completes six complete cycles during the period, whichever o
elapsed time of 6 h, the heat pump is conducting a defrost cycle, the:cycle shall be comp

defrost termination to defrost termination.

Consecutive cycles are repeated with similar frost and defrest intervals before data is se

City test. If removal during a test is required, the changeover interval shall not be count

irting at the instant the heating capacity®est is designated a transient test and ending w
hnces from Table 8 are first re-established after the outdoor air enthalpy apparatus is d

ycle shall be
beriod and a

1.6 If using the calorimeter method, the data collection period shall bé‘continued until 6 h have

ccurs first. If
leted before
'rost period,

ected for use

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

from|the heat pump.
[able 8 — Variations allowed in heating capacity tests when using the transient (T) test
procedure
Variation of arithmetical Variation of individual
. mean values from specified | readings fronl specified
Reading test conditions test condjitions
Interval H2 | Interval Db | Interval H2 | [nterval Db
Temperature of-air entering the indoor-side:
+0,6 K +1,5K +1,0K +2,5K
— dry-bulb
— wetbulb
Tem LTI dtul < Uf dil ClltCl ills t}lC UuthUl DidC.
+0,6 K +1,5K +1,0K +5,0K
— dry-bulb
+0,3 K +1,0K +0,6 K —
— wet-bulb
Voltage — — 2% 2%
External resistance to airflow +5Pa — +5Pa —

operating in the heating mode.

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

b Applies during a defrost cycle and during the first 10 min after the termination of a defrost cycle when the heat pump is
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7.1.12 Heating capacity test results

7.1.12.1 The electrical energy supplied to the heat pump during the test shall be recorded, along with
the corresponding elapsed time, at the termination of each defrost cycle during the data collection period,
if applicable, and at the termination of the data collection period.

7.1.12.2 Average heating capacity and average electrical power input shall be calculated in accordance
with 9.1.4. For transient tests, the quantities shall be calculated using data from the total number of
complete cycles that are achieved before the data collection period is terminated. In the event that a
complete cycle does not occur during the data collection period of a transient test, the entire data set

L =l 1 h L o414 .73
shall be usegforthecatcutations (SIS w5 o7y

7.2 Maxi)

mum heating performance test

7.2.1 Genleral conditions

The conditi¢gns given in Table 9 shall be used during the maximum heating perfoxmance test. Th¢ test
shall be conflucted with the equipment functioning at full-load operation, as défined in 3.15.
The test voltages in Table 9 shall be maintained at the specified percentagesiinder running conditjons.
The determination of heating capacity and electrical power input is not required for| this
performande test.
7.2.2 Tenpperature conditions
The temperature conditions given in Table 9 shall be used'during these tests unless the manufacfurer
specifies higher temperature conditions in the manufacturer’s equipment specification sheets.
Table 9 — Maximum heating performance test conditions
Parameter Standard test conditions
Temperatur¢ of air entering the indoor-side! 27 0C
— dry-bulb
Temperatur¢ of air entering the outdeor-side: 24°C
— dry-bulb
18 °C
— wet-bulb
Test frequenjcy? Rated frequency
Test voltage a) 90 % and 110 % of rated voltage for equipment
with a single nameplate voltage rating
b) 90 % of the lower rated voltage and 110 % of the
highpr rated vn]f:gp for pqnipmpnf with a dual or éx-
tended nameplate voltage
a  Equipment with dual-rated frequencies shall be tested at each frequency.

7.2.3 Airflow conditions

The maximum heating performance test shall be conducted with an indoor-side fan speed setting as
determined in 5.2 and Annex A, except as required in 7.2.4.1. For heating-only heat pumps, the indoor-
side fan speed shall be set as specified in 7.1.3.3, except as required in 7.2.4.1.
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7.2.4 Test conditions

7.2.4.1 Preconditions

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

7.2.4.2 Duration of test

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

Tabl

9 and Table 13. The equipment shall be permitted to stop and start under the control of an

autoj

7.2.5
The

matic limit device, if provided.

Performance requirements

pquipment shall operate under the conditions specified in Table 9 and 721422, without indication

of ddmage. The equipment shall be permitted to stop and start under the control of an automatic limit

devi
30 m

7.3

7.3.1
The

equij
spec
inpu
regid

7.3.2

The {

7.3.3

The
and 4

7.3.4

4.1 » Preconditions

e, if provided. After the interruption of operation, the equipment shall resume operation within
in. See Figure 2.

Minimum heating performance test

General conditions

conditions given in Table 10 shall be used for this test. The test shall be conducted with the
bment functioning at full-load operation, as defified in 3.15. The voltage shall be mainfjained at the
fied value under running conditions. The determination of heating capacity and elecfrical power
is not required for this performance test, Fhis test is only applicable to units includinig a rating to
n H3.

Temperature conditions

emperature conditions of this test shall be as given in Table 10.

Airflow conditions

minimum heating.test shall be conducted using the indoor-side airflow rate as deteriined in 5.2
Annex A.

Test conditions
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Table 10 — Minimum heating performance test conditions

Parameter Standard test conditions
Temperature of air entering the indoor-side: .
— dry-bulb 20¢
Temperature of air entering the outdoor-side: .
— dry-bulb e
-8°C
— wet-bulb
Test frequency? Rated frequency
Test voltage See Table 3

shall supersedle.

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

b Equipment with dual-rated voltage shall be tested at the higher voltage. This requirement for testing at.a single vd

ltage

7.3.4.2 Dtration of test
After the eq

ipment has reached stable operating conditions in accordance withy Table 10 and Tab

el3,

these condit

7.3.5 Per

The equipm

The equipmlent shall be permitted to stop and start under the control of an automatic limit dev

provided.

The equipmient shall operate under the conditions specified in Table 10 and 7.3.4.2, without indic

of damage.

7.4 Automatic defrost performance test

74.1 Gen

This test is
the conditid
full-load op
and test vol
heating capi

7.4.2 Temperaturte conditions

The temper

ions shall be maintained for 1 h.

formance requirements

ent shall operate throughout the test, without activation of any manually reset de

eral conditions

hot required if provisionmis‘made to ensure that cool air (less than 18 °C) is not blown
ned space during defrost. The test shall be conducted with the equipment functioni
pration, as definedCin~3.15, except as required in 7.4.3. The conditions for test freqy
fage given in Table'/ shall be used during the automatic defrost test. The determinati
icity and electrical power input is not required for this performance test.

hture of air entering the indoor-side shall be set as specified in Table 7. The temperaty

vice.
ce, if

htion

into
hg at
ency
on of

re of

air entering

th®outdoor-side shall be set as specified for the H2 test conditions in Table 7.

7.4.3 Airflow conditions

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

as specified in 7.1.3.1.
7.4.4 Test conditions

7.4.4.1 Duration of test

The equipment shall be operated until the temperatures specified for H2 conditions in Table 7 have

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

7.4.5 Performance requirements

During the defrosting period, the temperature of the air from the indoor-side of the equipment shall not
be lower than 18 °C for longer than 1 min.

8 Test methods and uncertainties of measurement

8.1

8.1.1

Capa
using
Anng
meas

8.1.2

8.1.2
capa
detel
capa
the iJ

8.1.2
does

8.1.2
be 10
duct

Test methods

General

city tests shall be conducted in accordance with the testing requirements specified|
b either the calorimeter test method (see Annex D) or the indoor air’enthalpy test
x_E), subject to the provision that the test results are within(the limits of un
urement established in 8.2.

Calorimeter test method

.1 When using the calorimeter method for cooling capacity tests and for steady-s
City tests, two simultaneous methods of determinirig capacities shall be used. (
mines the capacity on the indoor-side, the other-fneasures the capacity on the outdo
City determined using the outdoor-side data shall'agree to within 5 % of the value ob
1door-side data in order for the test to be valid:

not vary by more than 2 % from the-average measured capacity over the previous 35 m

.3 The apparatus used to make the indoor-side airflow and static pressure measur
cated within the indoor-side:test chamber of the calorimeter for all tests except for wh
resistance method specified in A.3 is used for setting the airflow. In this case, the airfloy

appafratus may be removed, after the damper has been set in order to obtain the required

exter

8.1.3

8.1.3

nal static pressure@s'specified in Annex A.
Indoor aix'enthalpy method

.1 For. cooling capacity tests and steady-state heating capacity tests, a test of ¢

in Annex B
method (see
Certainty of

tate heating
ne method
or-side. The
tained using

.2 Steady-state conditions are achieved when the measured capacity at each 5-min time interval

in.

bments shall
bre the fixed
v measuring
airflow and

onfirmation
. One of the

is recommended to verify the results obtained using the indoor air enthalpy test method
folloyingtest methods can be used for confirmative purposes:

a) refrigerant enthalpy test method (see Annex F);

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

c) indoor calorimeter confirmative test method (see Annex H);

d) outdoor calorimeter confirmative test method (see Annex I);

e) balanced-type calorimeter confirmative test method (see Annex]).

NOTE Annex | is not to be used as a confirmative test by testing laboratories (see ].1.1).
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8.1.3.2 The results of the primary test shall agree with the results of the confirmative test to within
5 % in order to be valid.

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

8.1.4 Capacity tests

On the cooling cycle, it is recommended that the latent cooling capacity be determined using the cooling
condensate method (see Annex M) subject to the provision that the test results are within the limits of
uncertainty of measurement established in 8.2.

8.2 Uncertainty of measurement
8.2.1 Theuncertainties of measurement shall not exceed the values specified in Table 14:
NOTE Uncertainties of measurement can be estimated. ISO/TS 16491 is available as appropriate guidance.
See Referenceg [4].
Table 11 — Uncertainty of measurement
Measured quantity Uncertainty of measurement?
Water:
— temperature 0,1°C
— temperature difference 0,1°C
— volume flow 1%
— static pressure difference 5%
Air:
— dry-bulbtemperature 0,2°C
— wet-bulb temperature greater than 0 °Cb 0,2°C
— wet-bulh temperature less than or equalto 0 °Cb 0,3°C
— volume flow 5%
— static pressure difference 5 Pa for pressure <100 Pa
5 % for pressure >100 Pa
Electrical m¢asurements 0,5 %
Time 0,2%
Mass 1,0 %
Speed 1,0 %
Refrigerant préssure 2,0 %
NOTE Uncertainty of measurement comprises, in general, many components. Some of these components may be estimated
on the basis of the statistical distribution of the results of series of measurements and can be characterized by experimental
standard deviations. Estimates of other components can be based on experience or other information. ISO/TS 16491 is
available as an appropriate guidance.
a  Uncertainty of measurement is an estimate characterizing the range of values within which the true value of the
measurement lies, based on a 95 % confidence interval (see ISO/IEC Guide 98-3).
b Canbe measured directly or indirectly.

8.2.2 The steady-state cooling and heating capacities determined using the calorimeter method shall be
determined with a maximum uncertainty of 5 %. This value is an expanded uncertainty of measurement
expressed at the level of confidence of 95 %.
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8.2.3 Heating capacity determined during transient operation (defrost cycles) using the calorimeter
method shall be determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty
of measurement expressed at the level of confidence of 95 %.

8.2.4 The heating and cooling capacities measured on the air side using the air enthalpy method
shall be determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty of
measurement expressed at the level of confidence of 95 %.

8.3 Test tolerances for steady-state cooling and heating capacity tests

8.3.1 The maximum permissible variation of any individual observation from a specifieditg¢st condition
during steady-state cooling and heating capacity tests is listed in column 3 of Table 12. If'a tgst condition
is not specified, the values in column 3 of Table 12 represent the greatest permissibledifference between
maximum and minimum instrument observations during the test. When expressed-as a peicentage, the
maxiﬁum allowable variation is the specified percentage of the arithmetical averdge of the observations.

Table 12 — Variations allowed during steady-state cooling and heating capacity tests

Variations of arithmetical Maximum variation of
Reading mean values from specified individual readipgs from
test conditions specified test copnditions
Temperature of air entering the in-
doortside: +0.3K +0.5 K
— (ry-bulb £0,2Ka +0,3 Ka
— wet-bulb
Temperature of air entering the out-
doortside: 403K +0.5 K
— {ry-bulb +0,2 Kb 0,3 Kb
— wet-bulb
Voltage *1% 2%
Air olume flow ratec¢ 5% +10 %
a  Notapplicable for heating tests.
b (nly applies to cooling capacity tests if equipment rejects condensate to the outdoor coil.
c nly applies to the indoor air enthalpy method. The test condition is defined as the measured arithm¢tical mean of
airflqw taken within the'fivst 5 min of the data collection period.

8.3.1 The maximum permissible variations of the average of the test observations from thjis document
or splecified test conditions are shown in column 2 of Table 12.

8.3.3 CkEor cooling capacity tests, the dry-bulb and the wet-bulb temperatures of the air pntering the
indoor=stdeand outdoor-side statt besampted atequat imtervals spanming 305 ortessthroughout the
preconditioning and data collection periods. The specified sampling of the wet-bulb temperature of the
air entering the outdoor-side shall be waived for equipment that rejects condensate to a location other
than the outdoor coil.

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

8.3.5 Except as noted in 8.3.3, all applicable parameters from Table 11 shall be sampled at equal
intervals that span 5 min or less during cooling capacity tests. Except as noted in 8.3.4, all applicable
parameters from Table 12 shall be sampled at equal intervals spanning 30 s or less during heating
capacity tests
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8.3.6 For the preconditioning period, equilibrium shall be defined as an interval of specified duration
where the applicable test tolerances in Table 13 are satisfied. When a defrost cycle occurs during the
preconditioning period of a heating capacity test, the parameters sampled between defrost initiation and
10 min after defrost termination shall be excluded when evaluating compliance to the test tolerances in
Table 13. As noted in 7.1.8.5, the sampling frequency of the indoor dry-bulb temperature is subject to
change during defrost cycles, if using the indoor air enthalpy test method.

8.3.7 For the data collection period used in determining the equipment’s measured space conditioning
capacity, compliance with the applicable test tolerances in Table 13 shall be achieved.

8.4 Test tolerances forperformmance tests

The maximuym allowable variation of any individual observation made during a performancg test [from
the specified test condition is established in Table 13.

Table 13 — Test tolerances for performance tests

. Maximum variation of individual readings from
Readings s Crs
specified test conditionsa

Air temperatures:

+1,0K
— dry-bulb

*0,5K
— wet-bulb
Voltage 2%
a  The test folerances do not apply when the equipment is stopped, whén changing compressor speed or from défrost
initiation to 0 min after defrost termination. Exceptionally, during these intervals, dry-bulb temperature toleranges of
+2,5 K on the [ndoor-side and +5 K on the outside shall apply.

9 Testresults

9.1 Capacity results

9.1.1 General

The results|of a capacity test shall express quantitatively the effects produced upon the air by the
equipment fested. For given.t€st conditions, the capacity test results shall include the following
quantities ap applicable to co0ling or heating:

a) total copling capacity, in watts;
b) sensiblg coolingcapacity, in watts;

c) latent cpoling capacity, in watts;

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

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

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

Test results shall be used to determine capacities without adjustment for permissible variations in test
conditions. Air enthalpies, specific volumes and isobaric specific heat capacities shall be based on the
measured barometric pressure, p;.

For calorimetric testing, variations from standard barometric pressure can have an impact on the
measured capacity. If capacity, adjusted for standard barometric pressure, is additionally reported, an
explanation of the adjustment method should be included in the test report.

9.1.3 Cooling capacity calculations

9.1.3

over

9.1.3
recol
cases

9.1.3

.1 An average cooling capacity shall be determined from the set of cooling capaeit
the data collection period of at least 30 min.

.2 An average electrical power input shall be determined from the set.f lelectrical p
ded over the data collection period or from the integrated electrical powerfor the samsg
where an electrical energy meter is used.

.3 Standard ratings of capacities shall include the effects of circulating-fan heat, b

es recorded

ower inputs
interval, for

ut shall not

include supplementary heat. For units provided without a fan,the effect of the fan to bg taken into

accoynt shall be calculated according to Annex L.

9.1.4 Heating capacity calculations

9.1.4.1 Steady-state capacity tests

9.14
7.1.1

Annd
enth

.1.1 If the heating capacity test is conducted in accordance with the provisions ¢f 7.1.9.2 or
0.4, a heating capacity shall be calculated using data from each data sampling, in accqrdance with
x D if using the calorimeter test.niethod, or in accordance with Annex E if using the indoor air
hlpy test method.

9.14
over

.1.2 An average heatingcapacity shall be determined from the set of heating capacitjes recorded

the data collection periad)(see Example 1 in Annex M).

9.14
recof
data

.1.3 An average electrical power input shall be determined from the set of electrical p
ded over the data-collection period or from the integrated electrical power inputs recor
collection peried or from the integrated electrical power recorded over the data collect

ower inputs
ded over the
on period.

9.1.4.2 Transient capacity tests

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

9.1.4.2.2 For equipment where one or more complete cycles occur during the data collection period,
the following shall apply. The average heating capacity shall be determined using the integrated capacity
and the elapsed time corresponding to the total number of complete cycles that occurred over the data
collection period (see Examples 4, 5 and 6 in Annex M). The average electrical power input shall be
determined using the integrated power input and the elapsed time corresponding to the total number of
complete cycles during the same data collection period as the one used for the heating capacity.

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

termination.
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9.1.4.2.3 For equipment that does not conduct a complete cycle during the data collection period, the
following shall apply. The average heating capacity shall be determined using the integrated capacity and
the elapsed time corresponding to the total data collection period (3 h if using the indoor air enthalpy test
method; 6 h if using the calorimeter test method). The average electrical power input shall be determined
using the integrated power input and the elapsed time corresponding to the same data collection period
as the one used for the heating capacity (see Example 2 in Annex M).

9.1.4.2.4 For equipment in which a single defrost occurs during the test period, the following shall
apply. The average heating capacity shall be determined using the integrated capacity and the elapsed
time corresponding to the total test period (3 h if using the indoor air enthalpy test method; 6 h if using

the calorimetertest method) The average electrical nower inputshall be determined using the intesrated
power inpuf and the elapsea time correcéponding to the total test period (see Example 3 in Annex Mo ).
9.2 Data fo be recorded
The data to|be recorded for the capacity tests are given in Tables 14 and 15 for the calorimeter test
method, in Table 16 for the indoor air enthalpy test method and in Table 17 for the blowing test| The
tables ident|fy the required general information but are not intended to limit the)data to be obtalined.
Electrical injput values used for rating purposes shall be those measured during-the capacity tests
Table 14 — Data to be recorded for calorimeter cooling capacity tests
No. Data
1 |Date
2 |Obsdrvers
3 Bargmetric pressure, in kPa
4 |Fan gpeed settings, indoor and outdoor
5 [Applfied voltage, in V
6 Frequency, in Hz
7 |Total current input to equipment, in A
8 |Tota] power input to equipmenta, inWV
9 |Setting of variable capacity comptessor at full load
10 |Dry-pulb and wet-bulb temperatuires of air (indoor-side calorimeter test chamber)b, in °C
11 |Dry-pulb and wet-bulb temperature of air (outdoor-side calorimeter test chamber)b, in °C
12 |Averpge air temperatute,outside the calorimeter, if calibrated (see Figure D.1), in °C
13 |Tota| power inputto indoor-side and outdoor-side test chamber, in kW
14 |Quantity of watey’evaporated in humidifier, in kg
15 Tem perature of humidifier water entering indoor-side and outdoor-side (if used) test chambers pr in
humjdifientank, in °C
16 |Cooljrg'water flow rate through outdoor-side test chamber heat-rejection coil, in 1/s
17 |Temperature of cooling water entering outdoor-side test chamber, for heat-rejection coil, in °C
18 |Temperature of cooling water leaving outdoor-side test chamber, for heat-rejection coil, in °C
19 |[Mass of water from equipment which is condensed in the reconditioning equipment¢, in kg
20 |Temperature of condensed water leaving outdoor-side test chamber, in °C
21 |Volume of airflow through measuring nozzle of the separating partition, in m3/s
22 |Air-static pressure difference across the separating partition of calorimeter test chambers, in Pa
23 |Refrigerant charge added by the test house, in kg
a  Total power input to the equipment, except if more than one external power connection is provided on the equipment;
record input to each connection separately.
b For equipment which evaporates condensate on the outdoor coil.
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Table 14 (continued)

No. Data

24 |External resistance to airflow, in Pa

25 |Volume flow rate of air and all relevant measurements for its calculation, in m3/s
26 |Factory charge, in kg

a  Total power input to the equipment, except if more than one external power connection is provided on the equipment;

record input to each connection separately.

b For equipment which evaporates condensate on the outdoor coil.

Table 15 — Data to be recorded for calorimeter heating capacity tests

No Data

1 Date

2| |Observers

3 Barometric pressure, in kPa

4| |Fan speed settings, indoor and outdoor

5| |Applied voltage,in V

6| |Frequency,in Hz

7| |Total current input to equipment, in A

8| |Total power input to equipmenta, in W

9| |Setting of variable capacity compressor at full load

10| |Dry-bulb and wet-bulb temperatures of air (indog¥:side calorimeter test chamber), in °C

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

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

13| |Total power input to indoor-side and otitdoor-side test chamber, in W

14{ |Quantity of water evaporated in humidifier, in kg

15 Tempe}"z_ature of humidifier water)éntering indoor-side and outdoor-side (if used) test chambers or in

humidifier tank, in °C

16| |Cooling water flow rate through indoor-side test chamber heat-rejection coil, in1/s

17| |Temperature of coolingwater entering indoor-side test chamber, for heat-rejection coil, in 9C
18] |Temperature of cpoling water leaving indoor-side test chamber, for heat-rejection coil, in °C
19| |Mass of water frem equipment which is condensed in the outdoor-side test chamber, in kg
20| |Temperatuneof condensed water leaving outdoor-side test chamber, in °C

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

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

24{ “|External static pressure (ESP), in Pa

25 |Volume flow rate of air and all relevant measurements for its calculation, in m3/s

26 |Airflow Coefficient, in Pa/(m3/s)?2

27 |Factory charge, in kg

a  Total power input to the equipment, except if more than one external power connection is provided on the equipment;
record input to each connection separately.
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Table 16 — Data to be recorded during the indoor air enthalpy capacity tests

No. Data
1 Date
2 |Observers
3 Barometric pressure, in kPa
4 |Time of test
5 |Power input to equipment?, in W
6 |Energy input to equipmentb, in Wh
7 | Appliedvottagetsi;inV
8 Current, in A
9 Frequency, in Hz
10 |Extefnal static pressure (ESP), in Pa
11 |Fan gpeed settings, indoor and outdoor
12 |Setting of variable capacity compressor at full load
13 |Dry-pulb temperature of air entering equipment, in °C
14 |Wet-pulb temperature of air entering equipment, in °C
15 |Dry-pulb temperature of air leaving equipment, in °C
16 |Wet-pulb temperature of air leaving equipment, in °C
17 |Outdoor dry-bulb and wet-bulb temperatures, in °C
18 |Volume flow rate of air and all relevant measurements for its,calculation, in m3/s
19 |Refr]gerant charge added by the test house, in kg
20 |Airflow Coefficient, in Pa/(m3/s)2
21 |Factpry charge, in kg

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

Table 17 — Data\to be recorded for the blowing test

No. Data
1 Date
2 |Obsgrvers
3 |Appljied voltage, in V-
4 Frequency, in Hz
5 |Total currentinput to equipment, in A
6 |Tota] powerihput to equipment, in W
7 Fan §peed setting, indoor
8 |Dry-bulb temperatures of the inlet air, °C
9 Wet-bulb temperatures of the inlet air, °C
10 |Barometric pressure, in kPa
11 |External static pressure (ESP) pe, (pm for A.4 adjusted exhaust fan setting method), in Pa
12 |Value of C (calculate from Formula (A.2) for A.4 adjusted exhaust fan setting method)
13 |Static pressure of the discharge chamber (applies to A.3 Fixed duct resistance method), in Pa
14 |Dry-bulb temperatures at the nozzle inlet, °C
15 |Pressure at the nozzle inlet, in kPa
16 |Static pressure difference at the nozzle or nozzle velocity pressure, py, in Pa
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Table 17 (continued)
No. Data
17 |Air mass flow rate, qm, (kg/s)
18 |Air volume flow rate, qy, in m3/s
19 |Standard air flow rate, g, in m3/s
9.3 Testreport
9.3.1__ General information
As a minimum, the test report shall contain the following general information:

a) 4
b) 1
c) {
d) ¢
e) 1
f) 1
g) 1
h) 4
i
9.3.2
The

be st
1SO/

9.3.3
The {

For 4
each

appr

| reference to this document, i.e. [SO 13253;

he date;

he test institute;

he test location;

he primary test and confirming test methods;

he test supervisor;

he cooling climate type designations and heating rating conditions (i.e. T1, T2, T3, H1,
| description of the test setup, including equipment location;

he nameplate information (see 10.2).

Capacity test results

values reported shall be the mean of the values taken over the data collection peri
ated with an uncertainty oftimeasurement at a confidence level of 95 % and in acco
EC Guide 98-3.

Performance tests
est report shall.iidicate whether the test passed or failed based upon recorded data.

1l performange tests relevant information shall be recorded to show the specific requ
test hasbeen met. This shall be as a minimum the data requirements of Tables 14, 15,
pbpriaté).recorded at least once every 5 min, and additionally.

9.3.

.1~ For Maximum cooling performance tests (6.2):

H2 and H3);

d and shall
rdance with

rements for
16 or17 (as

— current, in amperes, recorded at least once every 5 min;

— time at which the power to the unit was interrupted;

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

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

— pictures or sketches of the unit at the end of the test that clearly depict any areas of moisture outside
of the unit.
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9.3.3.3 For Condensate control and enclosure sweat performance test (6.4):

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

9.3.3.4 For Maximum heating performance test (7.2):
— current, in amperes, recorded at least every 5 min;

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

9.3.3.5 Fol Automatic defrost performance test (7.4):

— temperature of the air leaving the indoor-side of the equipment, in degrees Celsius, recorded at|least
once every 1 min.

NOTE N¢ additional data is required for Minimum heating performance test (7.3).

10 Marking provisions

10.1 Namg¢plate requirements

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

10.2 Name¢plate information

The nameplhate shall carry the following minimum information:
a) the marufacturer’s name or trademark;

b) any disflinctive type or model designation‘and serial number;
c) rated vqltage(s);

d) rated frequency(ies);

e) coolingclimate designations:and heating rating condition type(s) (i.e. T1, T2, T3, H1, H2 and H3, as
applicabple);

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

g) the factpry refrigerant mass charge (listed on the unit containing the compressor).

10.3 Split pystems

The information in 10.2 a), b), ¢}, d) and f) shall also be provided on each indoor element of a split system.

11 Publication of ratings
11.1 Standard ratings

11.1.1 Standard ratings shall be published for cooling capacities (sensible, latent and total), heating
capacity, air volume rate, ESP, EER and COP for each unit produced in conformance with this document.
These ratings shall be based on data obtained at the established rating conditions in accordance with the
provisions of this document

34 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=645047e0c3ce7ef4cf01a04adc05ba52

ISO 13253:2017(E)

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

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

11.1.4 Each capacity rating shall be followed by the corresponding test voltage (see column
and frequency rating.

11.2 Other ratings

2 of Table 3)

Additlonal ratings may be published based on conditions other than those speciiied as sgandard rating

condjfitions or based on conditions specified in national regulations, if they are clearly sj
the data are determined by the methods specified in this document by analytical method
veriffable by the test methods specified in this document.

becified and
s which are
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Annex A
(normative)

Airflow settings for ducted units

A.1 General

Two method
a) fixed dy
b) adjuste
Both metho

To measure
connected t
dimensions

Formula (A.

ﬂ

In the case
equal to D.

D

e

The length d
located at a

A.2 Test

A.2.1 The
Figure A.1, g

A.2.2 The
The unit ung

A.2.3 Airfl

s of setting are applicable:
ct resistance method;
l exhaust fan setting method.

s, with their respective test apparatus, are described in this annex.

the static pressure of the discharge air from the ducted equipneént, a measuring d
p the duct flange of the equipment. This measuring duct is,used for both methods.
of the outlet duct section are A and B, the equivalent djameter, D¢, is determined
1):

tAB)

T

that the outlet duct is circular in section with diameter, D, the equivalent diameter,

distance Ly, = 2D, from the outletflange.

method

flow setting of the units'shall be by means of the fixed duct resistance method, as shov
r the adjusted exhatst fan setting method, as shown in Figure A.2.

If the
sing

ctis

(A1)

De, is

f the measuring duct, Lq, shall be ngsémaller than 2,5D,. The static pressure taps shoulld be

vn in

p A2,

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

ow<measurements should be made in accordance with the provisions specified in Ann

ex C

)

as appropris

ite;as well as other provisions established in this document.

NOTE

A.3 Fixed duct resistance method

A.3.1 General

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

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

NOTE

A.3.2 Test procedure

A.3.2.1 Test conditions

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

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

be ag
of th
is (0
main

justed so that the rated airflow rate in standard air is obtained. At the same time, the
e airflow measuring apparatus shall be adjusted so that static pressure in the discthaj
+ 2) Pa. The above conditions shall be maintained for at least 1 h. External statig pres§
tained per Table A.1 during the blowing test.

Table A.1 — Variations allowed during blowing test

airflow rate
ge chamber
ure shall be

Variation of arithmetical Variation of individual
. mean values from specified | readings fronE specified
Reading test condition§ test condjtions
<100 Pa >100 Pa <100 Pa >100 Pa

Extefnal static pressure (ESP) +0,5 Pa 5% +0,10 Pa +10 %
A.3.2.2 Blowing test
The |dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP (pe), dry- amd wet-bulb
temperatures in front of the nozzle, and baromegtric pressure (pa) shall be measured. THe measured
airflpw rate, g, shall be calculated according to Formula (C.3). The measured airflow rate) qn,, shall be

conv,

A.3.2
The ]

A.3.2

The
tests
cooli

The
it do

erted into the standard flow rate, gs according to Formula C.8.

.3 Evaluation

ESP, pe, shall be that specifiédiby 5.2.

4 Cooling and heating tests

lamper’s position-shall remain fixed at the setting obtained in A.3.2.1, for all cooling
which shall.be) conducted at the respective temperature and humidity conditions
Ing and heating tests, the static pressure of the discharge chamber shall be maintained

HSP, pe-0fthe measuring duct at the cooling and heating tests is for reference only, aj

cooli|n

© ISO

s not’need to be published. The airflow rate measured when the equipment is ope
gor heating mode is used for calculation of cooling and heating capacities.

and heating
During the
at (0 + 2) Pa.

hd therefore
ating in the
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o
¢/
7

—
03¢
ialala

. |
| L-\\\ De \ I\ \
! \
! ]
‘\\ //I 4 3 /
\. \:
Key
1 airflow measuring apparatus 7  dischargechamber
2 exhaustfan J  minium length
3 manomefers Lq lefigth of the measuring duct
4  static pr¢ssure taps of discharge chamber L\ distance to static pressure taps
5 equipment under test pd ESP of the equipment under test
6  damper

Figure A.1 — Fixed duct resistance method — Setup

A.4 Adjufsted exhaust fan'setting method

A.4.1 Gerneral

A measuring duct shall\be connected to the test unit and an airflow measuring apparatus connected to
the oppositg end of thi¢ measuring duct.

NOTE Tll)e Setup of the test unit, measuring duct and the airflow measuring apparatus is illustrated in
Figure A.2.

A.4.2 Test procedure

The temperature and humidity conditions of the test room shall be within the range specified in
5.2. The test unit is operated in the blowing mode without the compressor running. The airflow
measuring apparatus shall be adjusted so that the rated airflow rate in standard air is obtained. The
above conditions shall be maintained for at least 1 h. External static pressure shall be maintained per
Table A.1 during the blowing test.

A.4.3 Blowing test

The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP (pe), dry- and wet-bulb
temperatures in front of the nozzle, and barometric pressure shall be measured. The measured
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airflow rate, g, shall be calculated according to Formula (C.3). The measured airflow rate, g, shall be

convi

erted into the standard flow rate, g5 according to Formula C.8.

A.4.4 Calculation of the value of C

Calculate the value of C, determined from Formula (A.2):

C=

Pm

2
9m

where

(A2)

Bm is external static pressure at the measuring duct, Pa, especially for blowing test'u

justed exhaust fan setting method, and py, is considered to be equal to the extern
pressure, pe.

A.4.5 Evaluation

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

A.4.6 Cooling and heating tests

Cool
and

ng and heating tests shall be performed following the blowing test, at their respective

adjusted for the cooling and heating tests in the following\manner.

For the cooling test, operate the equipment with the'compressor in the cooling mode ar

temp

to adhieve the same value of C by changing its'exhaust fan speed in small increments. T
valug¢ of C shall be in the range of +1 % from that measured during the blowing test. Once st

cooli

For t|
mod

The
used

The
itdo

© ISO

Ing airflow rate and ESP shall be measured.

he heating test, repeat the coolingitest above, except with the compressor operating i
e, Measure the heating airflow rate and ESP.

hirflow rate measured when the equipment is operating in the cooling or heating m
for calculation of cooling’and heating capacities.

ESP of the measuring duct during the cooling and heating tests is for reference only, a
s not need to be published.

sing ad-
hl static

emperature

humidity conditions. The speed of the exhaust fan of\the airflow measuring appardtus shall be

1d allow the

erature to stabilize. Once the temperature isStabilized, adjust the airflow measuring apparatus

he resulting
abilized, the

the heating

bde shall be

hd therefore
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~
. Pm, Pe |
1 \
I\\ /" \ l\
4 E E \ /
T N 3
\0 Ne
Key
airflow rheasuring apparatus Ly, distancerto static pressure taps
exhaust fan pe ESPofthe equipment under test
manomejters pm. external static pressure at the measuring |duct,

4 equipme
5 nozzles
Lq length of

A.5 Unit

If no fan is

nt under test
the measuring duct

Figure A.2 — Adjusted exhaust fan setting method setup

without indooifan

supplied with the unit, i.e. coil-only units, the supplemental requirements specifi

Annex L shalll also apply.

especially for blowing test using adjusted exhayst

bd in
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Annex B
(normative)

Test requirements

General test room requirements

B.1.

the v

B.1.7

unde
surfg
to an
norn
than
disch

B.1.3
addit
with
of A

B.2

B.2.1
instr

installed in multiple positions, all tests shall be conducted using the least favourable c

accol
with

B.2.2
25 P;

B.2.3

cond{tions can be maintained within the prescribed tolerances. It is recommended that air

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

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

r test. It shall be of such dimensions that the distance from any\reom surface to any
ce from which air is discharged is not less than 1,8 m and the distance from any other 1
y other equipment surface is not less than 1,0 m, except for floor or wall relationships
lal equipment installation. The room conditioning apparatus should handle air at a 1§
the outdoor airflow rate, and preferably should take this air from the direction of the ec
arge and return it at the desired conditions uniformly~and at low velocities.

ional rooms shall also comply with the requitements of Annex D. If the air enthalpy me
a facility having more than two rooms, the ddditional rooms shall also comply with the r
nex E.

Equipment installation

The equipment to be tésted shall be installed in accordance with the manufacturer’s
lictions using recommeénded installation procedures and accessories. If the equipn

rding to the manufacturer’s recommendation. In all cases, the manufacturer’s recon
respect to distances from adjacent walls, amount of extension through walls, etc. shall b

Ducted~gquipment rated at less than 8 kW and intended to operate at an ESP, pe,
 shall bestested at free delivery of air according to ISO 5151.

No other alterations to the equipment shall be made except for the attachment of

desired test
velocities in

If an outdoor condition test room or space is required, it shall be of sufficient voluine and shall
circullate air in such a manner that it does not change the normal air circulating pattern of th

P equipment
' equipment
oom surface
required for
ate not less
Juipment air

If the calorimeter room method is used withva facility having more than two rooins, then the

thod is used
bquirements

installation
hent can be
bnfiguration
mendations
e followed.

of less than

the required

test apparatus and instruments in the prescribed manner.

B.2.4

refrigerant specified in the manufacturer’s instructions.

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

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

B.3 Static pressure measurements across indoor coil

B.3.1 Equ

ipment with a fan and a single outlet

B.3.1.1 A short plenum shall be attached to the outlet of the equipment. This plenum shall have cross-

sectional di

ensions pqnnl to the dimensions of the equipment ontlets. A static pressure tap sh

11 be

added at th
locations al
manifolded
taps relative
shown in Fig

B.3.1.2 A
have the san

plenum in Fi

be added a]d manifolded together. This plenum should otherwise be constructed as shown for the

NOTE Jul
without an in

B.3.2 Equ

e centre of each side of the discharge plenum, if rectangular, or at four evenly disttil
ng the circumference of an oval or round plenum. These four static pressure taps sh3
fogether. The minimum length of the discharge plenum and the location of the staticpre

to the equipment outlets shall be as shown in Figure B.1, if testing a split:system, a
bure B.2, if testing a single-package unit.

thort plenum should be attached to the inlet of the equipment. If used, the inlet plenum
le cross-sectional dimensions as the equipment inlet. In addition, foux static pressure taps

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

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

door fan.

ipment with fans and multiple outlets ormultiple indoor units

B.3.2.1 E

plenum attarhed to each outlet connection or indoorunit, respectively. Each of these short plenums

uipment with multiple outlet duct connections or multiple indoor units shall have a

uted
1l be
Esure
nd as

shall
shall
inlet
m.

ested

short
shall

be constructed as described in B.3.1.1, including.static pressure taps. All outlet plenums shall discharge

into a single common duct section. For the purpose of equalizing the static pressure in each plenu;

adjustable

section. Multiple blower units employing.a single discharge duct connection flange shall be tested

a single out
except to sti

B.3.2.2 A
Each of thes

B.3.3 Equ

For an indog
outlet of thd

strictor shall be located in the'plane where each outlet plenum enters the common

et plenum in accordance with B.3.1. Any other test plenum arrangements shall not be
mulate duct designs specifically recommended by the equipment manufacturer.

chort plenum should be attached to the inlet of each inlet duct connection or indoor
e short plenums.shall be constructed as described in B.3.1.2, including static pressure ti

ipment without a fan and a single outlet

r coilthat does not incorporate a fan, a short plenum shall be attached to both the inle
equipment. These plenums shall have cross-sectional dimensions equal to the dimen

m, an
duct
with
used

unit.
WpS

t and
sions

of the equip

ent inlet and outlet, respectively. A static pressure tap shall be added at the centre of]

each

side of each plenum, if rectangular, or at four evenly distributed locations along the circumference of
oval or round plenums. For each plenum, the four static pressure taps shall be manifolded together. The
minimum length of the plenums and the location of the static pressure taps relative to the equipment
inlet and outlet shall be as shown in Figure B.3.
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Key

1 rpanometer

2 exhaust plenum

3  equipment under test
4

static pressure taps

jsb]

To airflow-measuring apparatus.

NOTE A and B are dimensions of the equipment under test.

Figure B.1 — ESP measurement — Split system
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=
7
/

%
/
/

Key

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

3 static pressure tap, outlet (4 required)

NOTE For circular ducts with diameter, d, substitute ﬂd2/4- for (A x B) or (C x D).

Figure B.2 — ESP measurements — Single package
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N
0,5VA x B
1J5VA x B

Tl / .
|
0,5VCxD

|\
1,5VCx D

manometer

outlet pressure taps
inlet duct

coil section

outlet duct

LU s W

To airflow measuring apparatus.

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

NOTE 2  For circular ducts with diameter D, substitute ﬂDi2/4 for (C x D) and TYDOZ/4- for (A x B), where Dj
isinlet duct diameter and D, is the outlet duct diameter.
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NOTE3 The length of the inlet duct,1,5+/CXD, is a minimum dimension. For more precise results, use

4CxD .

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

Airflow measurement

C.1 Airflow determination

C.1.1 Airfl

C.1.2 Airfl
for rating py
and humidit

C.2 Airfl

The area of]
in four locat
throat, one i

C.3 Nozz

C.3.1 Noz

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

test is convyd
exhausted t(

The nozzle 4
does not exd

ow should be measured using the apparatus and testing procedures given in this annex

ow quantities are determined as mass flow rates. If airflow quantities are toybe expr¢
rposes in volume flow rates, such ratings should state the conditions (pressure, temper
y) at which the specific volume is determined.

pw and static pressure

a nozzle, Ay, should be determined by measuring its diameter to an accuracy of *(
ions approximately 45° apart around the nozzle in each<of two places through the n
it the outlet and the other in the straight section near; the radius.

le apparatus

zle apparatus, consisting of a receiving chamber and a discharge chamber separatg

yed via a duct to the receiving chamber, where it passes through the nozzle(s) and is
the test room or channelled back to the equipment’s inlet.

pparatus and its connections.to the equipment’s inlet should be sealed such that air lea
eed 1,0 % of the airflow rate’being measured.

pssed
hture

2 %
hzzle

d by
nder
then

kage
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| |
| |
o N N :
| 5 | /
3) — Ll Fey- |3
| [
| |
I >15Dy / :
| |
| |
! !
9 4
Key
1  discharge chamber 8 adaptor duct (see C.5.1)
2 ¢gxhaust fan Dn nozzle throat diameter
3  diffusion baffle a Diffusion baffles should have uniform|perforations,
with approximately 40 % of free area.
4 :[itot tube (optional) b Airflow.
5 ozzle
6  1feceiving chamber
7  3pparatus for differerntial pressure measurement
Figure C.1 — Airflow measuring apparatus
The tentre-to-centre distance between nozzles in use should be not less than three times the throat
diametet.of the larger nozzle, and the distance from the centre of any nozzle to the nearedt discharge-
or receiving- chamber side wall should not be less than 1,5 times the nozzle throat diametejr.

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

C.3.3 Exhaust fan, capable of providing the desired static pressure at the equipment’s outlet. The
exhaust fan should be installed in one wall of the discharge chamber and be equipped with a means of
varying its capacity.

C.3.4 Manometers, for measuring the static pressure drop across the nozzle(s).

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

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

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

C.3.5.2 Nd
the provisio

C3.5.3 THh
throat lengt

Cq=09

for Reynold
The Reynold

v, ]
Re=-21
V

where

zzIes should be constructed in accordance with Figure C.Z and applied in accordance
hs of C.3.5.3 and C.3.5.4.

vy ist

Dy isthhe diameter of the throat of the nozzlé;

v

50

is the kinematic viscosity of air.

with

e nozzle discharge coefficient, Cq, for the construction shown in Figure C.2which has a

h to throat diameter ratio of 0,6, may be determined using Formula (C.1):

986_7,006 134,6 €1)
+Re Re

E numbers, Re, of 12 000 and above.

|s number is defined as in Formula (C.2):

D

AL (C.2)

e airflow velocity at the throat of the nézzle;
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C.3.5.4 Nozzles may also be constructed in accordance with appropriate national standards, provided
they can be used in the apparatus described in Figure C.1 and they result in equivalent accuracy.

|‘/1
| D, | 06D,
| |
|
B I'_'__'_Z
| =
Q
K
| fam
|
=
Q =
‘/\\} Q
1 2
I
| 3
I
I

Key
1  3xes of ellipse

2 throat section

3 glliptical approach

D, nozzle throat diameter, in metres

Figure C.2 — Airflow measuring nozzle

C.4 | Static pressure-measurements

C.4.1 The pressure taps should consist of (6,25 * 0,25) mm diameter nipples soldered tto the outer
plemtlm surface$rand centred over 1 mm diameter holes through the plenum. The edges of these holes
should be free.of burrs and other surface irregularities.

C.4.4 ~The plenum and duct section should be sealed to prevent air leakage, particylarly at the
cHonc o tho Aot nn nd tha o1y A ciin o davica and chaoyld bha tocplarnd £0 revent heat

+
conneeonRs—te—+tRe b\dulylll\'ll\, ettt —easty 1115 TCVICC, ot Ssrroart oT o atracctr o p

leakage between the equipment outlet and the temperature-measuring instruments.

C.5 Discharge airflow measurements

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

C.5.2 To measure the static pressure of the receiving chamber, a manometer should have one side
connected to one or more static pressure connections located flush with the inner wall of the receiving
chamber.
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C.6 Indoor-side airflow measurements

C.6.1 The

a) barome

following readings should be taken:

tric pressure;

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

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

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

Qm =Y A

where py is

2py

’
n

Ca XA,

The expansion factor, Y, is obtained using Formula (C.4):

Y =0,45

The pressur

oz=1—f

H

Air volume 1

qv :YX

where V', is

’r_ Y
n

14+
and Wy, is thi

Air volume {

712

C.6.3 Airfl

2+0,548«c

e ratio, a, is obtained using Formula (C.5):

\4

n

low rate, qy, through a single nozzle is determined using Formula (C.6):
CqxAn2pyVy

calculated using Formula (C.7):

n

W

n

e specific humidity atthe nozzle inlet.

low rate expressed.in terms of standard air, gs, is calculated by Formula (C.8):

v
04v'

total flow rateis then the sum of the g, or gy values for each nozzle used.

velocity pressure at nozzle throat or static pressure difference across the hipzzle.

owthrough multiple nozzles may be calculated in accordance with C.6.2, except th

(C.3)

(C.4)

(C.5)

(C.6)

(C.7)

(C.8)

;1t the

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

test meth

od

C.7.1 Ventilation, exhaust and leakage airflows should be measured using apparatus similar to that
illustrated in Figure C.3 with the refrigeration system in operation and after condensate equilibrium has
been obtained.

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

a) barometric pressure;

52
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b) nozzle wet- and dry-bulb temperatures;

c) nozzle velocity pressure.

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

6
—
1
1
\ pc
¢
|
\ pv
=
Q
mn
—
Al
\__| |} 2 2
3 [
AN 3
X _E |-
A
1 4
= >2,5D
nf ]
w1
Al
Key
1 ressure manometers D, nozzle throat diameter, in metres
2 ischarge chambey pc test chamber equalization pressure
3 xhaust fan py nozzle velocity pressure
4 amper
5 ozzle
6 ick-uptube

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

Calorimeter test method

D.1 General

D.1.1 The
side and th¢
by balancing
side capacit]
and water r¢

D.1.2 The

outdoor-side. In the cooling mode, the indoor-side capacity determination should be
b the cooling and dehumidifying effects with measured heat and water inputs, The out
 provides a conformative test of the cooling and dehumidifying effect by balancing the
jection on the condenser side with a measured amount of cooling.

partition hayving an opening into which the non-ducted, single-packaged equipment is mounted

equipment §

to seal the internal construction of the equipment to prevent air leakage/from the condenser side t

evaporator
might in any

D.1.3 Apr
between thd
these test cH
consists of g
exhaust fan

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

essure-equalizing device, as illustrated in Figure €3, should be provided in the partition

indoor-side and the outdoor-side test chambers to maintain a balanced pressure bet
ambers and also to permit measurement of feakage, exhaust and ventilation air. This d
ne or more nozzles of the type shown.in Figure C.2, a discharge chamber equipped wi
hnd manometers for measuring test chamber and airflow pressures.

Since the aifrflow from one test chamber to_the other may be in either direction, two such de

mounted in
tubes shoul
from the prg
should pernj
as shown in|
inletairtot

The pressuf
so that the
greater thar

D.1.4 The

ppposite directions or a reversible device should be used. The manometer pressure pi
1 be so located as to be unatfécted by air discharged from the equipment or by the ex
ssure-equalizing devicé. The fan or blower which exhausts air from the discharge cha
it variation of its airflow by any suitable means, such as a variable speed drive or a da
Figure C.3. The exhaust from this fan or blower should be such that it does not affed
he equipment.

static pressure difference between the indoor-side and outdoor-side test chambers i
1,25 Pa:

calorimeter provides a method for determining capacity simultaneously on both the'ingloor-

ade
oor-
heat

two calorimeter test chambers, indoor-side and outdoor-side, are'separated by an insulated

The

hould be installed in a manner similar to a normal installation. No effort should be made

o the
hich

wall
veen
evice
th an

vices
tk-up
aust
ber,
mper
t the

e equalizing'device should be adjusted during calorimeter tests or airflow measurenpents

S not

sizZe of the calorimeter should be sufficient to avoid any restriction to the intake or discharge

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

D.1.
airflq
cons
for t
ener

D.1.6
capa
be uf

D.1.7
capa

test

spec

D.1.8
grad
equij

test

of th

The

the fi

a)

b)

‘)
d)

Table D.1 — Sizes of calorimeter

Suggested minimum inside
Rated cooling capacity of dimensions of each room of the
equipmenta calorimeter
w m
Width Height Length
53 000 2,4 z,1 1,06
6000 2,4 2,1 2,4
9000 2,7 2,4 3,0
12 000b 3,0 2,4 3,7
a  Allfigures are round numbers.
b Larger capacity equipment will require larger calorimeters.

Each test chamber should be provided with reconditioning‘equipment to maintg

st of heaters to supply sensible heat and a humidifier to supply moisture. Reconditioniy
he outdoor-side test chamber should provide cooling, dehumidification and humidif
by supply should be controlled and measured.

When calorimeters are used for heat pumps,'they should have heating, humidifying
pilities for both rooms (see Figures D.1 and D:2}). Other means, such as rotating the equ
ed as long as the rating conditions are maintained.

Reconditioning apparatus for both-test chambers should be provided with fans
City to ensure airflows of not less-than twice the quantity of air discharged by the equij
n the calorimeter. The calorimeter should be equipped with means of measuring or
fied wet- and dry-bulb températures in both calorimeter test chambers.

It is recognized that-in both the indoor-side and outdoor-side test chambers,
ents and airflow pattérns result from the interaction of the reconditioning appara

¢hamber size, arrarigement and size of reconditioning apparatus and the air discharge ch

e equipmentunder test.

boint of mmeasurement of specified test temperatures, both wet- and dry-bulb, should
bllowing conditions are fulfilled.

.

in specified

w and prescribed conditions. Reconditioning apparatus for’the indoor-side test chamber should

1g apparatus
ication. The

and cooling
pment, may

of sufficient
ment under
determining

femperature
fus and test

pment. Therefore; the resultant conditions are peculiar to, and dependent on, a given conbination of

aracteristics

be such that

[lte’ measured temperatures should be representative of the temperature surrq

unding the

equipment and should simulate the conditions encountered in an actual application for
and outdoor-sides, as indicated above.

both indoor

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

upstream of any recirculation produced by the equipment.

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

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.

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

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

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

moisture leakage by use of gaskets or other suitable means.

D.1.11 If defrost controls on the heat pump provide for stopping the indoor airflow, provisions shall be
made to stop the test apparatus airflow to the equipment on both the indoor and outdoor-sides during

such a defrg :
defrost peripd, provisions may be made to bypass the conditioned air around the equipment as lo
assurance ig provided that the conditioned air does not aid in the defrosting. A watt-hour metey sh
used for obtpining the integrated electrical input to the equipment under test.

the
ng as
hll be

TN —
T

w |w s w
I ) [ | I

9 1
nn| 3 10/@@ 3 | =g

Arinn 4 4 | o
PO | 5 8 51 &O

XxXxXx| 6 O O 6 | x xxx
7 7 |
|
|

Key

1 outdoor-side test chamber 6  mixer

2 cooling coil 7  air sampling tube

3 heating coil 8 equipment under test

4 humidifier 9 indoor-side test chamber

5 fan 10 pressure-equalization device

Figure D.1 — Typical calibrated room-type calorimeter
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Key
1  dontrolled-temperature air space 7  mixer
2 utdoor-side test chamber 8 air sampling tube
3 dooling coil 9  equipment under test
4 :[eating coil 10 indoor-side test chamber
5 umidifier 11 pressure-equalization device
6 fan
FigureD.2 — Typical balanced ambient room-type calorimeter
D.2 | Calibrated room-type calorimeter
D.2.1 ~Heat leakage may be determined in either the mdoor side or outdoor-side test chamber by the
follovwi electric heaters

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

D.2.2 For calibrating the heat leakage through the separating partition alone, the following procedure
may be used: A test is carried out as described in D.2.1. Then, the temperature of the adjoining area on
the other side of the separating partition is raised to equal the temperature in the heated test chamber,
thus eliminating heat leakage through the partition, while the 11 °C differential is maintained between
the heated test chamber and the ambient air surrounding the other five enveloping surfaces.

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

D.2.4

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

of the indoor-side test chamber may be verified at least every six months using an industry-standard
cooling-capacity calibrating device. A calibrating device may also be another piece of equipment whose
performance has been measured by the simultaneous indoor and outdoor measurement method at an
accredited national test laboratory as part of an industry-wide cooling-capacity verification programme.

The indoor-
insulated sd
Space wher
calorimeter

D.3 Balal

D.3.1 The
principle of
the dry-bulh
also maintai
required.

D.3.2 The
from the flo
to provide 3

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

that heat leakage (including radiation) does not exceed 5 % of the equipment cdp
enough air circulation is available shall be secured under the floor of the room

a)
-

nced ambient room-type calorimeter

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

ned equal to that within the test chamber, the vapour-progfing provisions of D.1.10 ar

floor, ceiling and walls of the calorimeter test chambers shall be spaced at sufficient dist
b1, ceiling and walls of the controlled areas in which the test chambers are located in
uniform air temperature in the interveningsspace. It is recommended that this dist

be at least (J,3 m. Means shall be provided to circulate thé air within the surrounding space to prs¢
stratification.
D.3.3 Heat leakage through the separating.partition shall be introduced into the heat ba

calculation 4

D.3.4 Itis

nd may be calibrated in accordance with D.2.2 or may be calculated.

so as to limit heat leakage (including.radiation) to no more than 10 % of the test equipment’s cap

with an 11
greater, as td

58

C temperature difference, or 300 W for the same temperature difference, whichever i
sted using the procedure given in D.2.2.

hCity.
type

balanced ambient room-type calorimeter is shown in Figure D22 and is based on the

al to

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

e not

ance
rder
ance
bvent

ance

recommended that the flaoy, ceiling and walls of the calorimeter test chambers be insullated

acity,
s the
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D.4 Calculation of cooling capacity

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

ﬂ H
Py @y, <==| Py,

[
L

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

Key
qutdoor-side test chamber
dquipment under test
indoor-side test chamber

NOTH Values for the variables identified in the figure are calculated using Formulae (D.1) to (D.5).

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

D.4.2 The total coolinng-Capacity on the indoor-side, ¢, as tested in either the calibrated|or balanced
ambient room-type{calorimeter (see Figures D.1 and D.2), is calculated using Formula (D.1):

Prci = ZPie A (M1 —hy2 )Wy + 01 + 0y (D.1)

NOTH [f no water is introduced during the test, hy 1 is taken at the temperature of the water in the humidifier
tank pfthe conditioning apparatus.

When a cooling coil of the indoor-side calorimeter is used for testing of small capacity units, in order
to stabilize the test condition, Formula (D.2) shall be used and requirements for uncertainties of
measurements specified in 8.2.2 shall be satisfied. ¢j in Formula (D.2) is the amount of heat exchanged
in the cooling coil of the indoor-side calorimeter.

Prei = ZPic +(yy1 —hy2 )Wy +0p, +y — 0 (D.2)

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

© IS0 2017 - All rights reserved 59


https://standardsiso.com/api/?name=645047e0c3ce7ef4cf01a04adc05ba52

ISO 13253:

2017(E)

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

D.4.5 Heat leakage, ¢ip, into the indoor-side test chamber through the separating partition between
the indoor-side and outdoor-side test chambers may be determined from the calibrating test or, in the

case of the b

alanced ambient room-type test chamber, may be based on calculations.

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

ambient room

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

Preo =94

NOTE T
chamber of t

D.4.7 The
between thd
in the case @

NOTE
separating pq

D.4.8 The

0q =K1

D.4.9 The
Dsci =Pt

D.4.10 Sens

SHR = Jei
¢

!

This quantity is numerically equal to that used in Formula (D-4)\if, and only if, the area ¢

_ZPOC _Pt +(hw3 _hWZ)Wr +¢lp +¢10

e hy3 enthalpy is taken at the temperature at which the condensate leaves the otitdoor-sid
e reconditioning apparatus.

heat leakage rate into the indoor-side test chamber through the separating partition
indoor-side and outdoor-side test chambers may be determined frém the calibrating te
f the balanced ambient room-type test chamber, may be based orxcalculations.

rtition exposed to the outdoor-side is equal to the area exposéedto the indoor-side test chamb

latent cooling capacity (room dehumidifying capacity), ¢, is calculated using Formula

4

r

sensible cooling capacity, ¢, is calculated using Formula (D.5):
i — 04

ible heat ratio (SHR) is calculated using Formula (D.6):

(D.3)

P test

b ¢lpl

stor,

f the
er.

D.4):
(D.4)

(D.5)

(D.6)
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D.5 Calculation of heating capacity

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

JHL H
@y N Pio
q)ci
<:: <):I 9 TP <
Py
1 £
:f‘> 2P, 3 1

Pt (hw4 - th)qwo

Key
qutdoor-side test chamber
dquipment under test
ihdoor-side test chamber

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

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

D.5.2 Determination of the indoor-side heating capacity by measurement in the indqor-side test
chanjber of the calarimeter, ¢y;, is calculated using Formula (D.7):

Phi =Pci —2Fic =1, — i (D.7)

NOTH XPj. is the other power input to the indoor-side test chamber (e.g. illumination, electrical and thermal
powselr inmput to the compensating device, heat balance of the humidification device), in watts.

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

Ppo =ZPoc + Py +(hw4 _hWS)qWO _‘Plp =010 (D.8)
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Indoor air enthalpy test method

ral

In the air enlthalpy method, capacities are determined from measurements of entering and leaving
b temperatures and the associated airflow rate.

and dry-bul

E.2 Appl

E.2.1 Air leaving the equipment under the test shall lead directly to the dischatge chamber. If a g
rannot be made between the equipment and the discharge chambeér, a short plenum
C
he equipment or shall be constructed so as not to preventthe leaving air from expar}Jl
The cross-s¢ctional area of the airflow channel through the discharge‘chamber shall be such tha
average air yelocity is less than 1,25 m/s against the airflow rate of\the equipment under test. The
pressure difference between the discharge chamber and the intake-opening of the equipment unde
shall be zerq. An example of the discharge chamber test setupis.shown in Figure E.1.

connection
be attached
opening of

E.2.2 Airflow measurements shall be made in accordance with the provisions specified in Annex

NOTE A

this annex.

E.2.3 Whe
method, the

Table E.1 -

ication

to the equipment. In this case, the short plenum shall have thé same size as the dis

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

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

- Variations allowed-during steady-state cooling and heating capacity tests that
apply-when using the indoor air enthalpy method

wet-

irect
shall
arge
ding.
t the

static

I test

L

ns of

y test

pnly

Variation of individy
readings from specif

Variation of arithmetical
mean values from specified

al
ed

Reading test conditions test conditions
<100 Pa >100 Pa <100 Pa >100 Pa
External stafic ptessure (ESP) +0,5 Pa 5% +0,10 Pa +10 %

NOTE The

est.condition is defined as the measured arithmetical mean of static pressure taken within the first 5 ny

hin of

the data collection period.
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0<K<J/2
PL.1 PL.2
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// V,<1,25°m/s<]/2
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i Il_\\ 4
\\-’// 1
2 N
~ NE

Key

1  dtatic pressure tappings

2 gquipment under test

3 damper for Fixed duct resistance method
4 xternal static pressure

[0 air sampler and airflow measticing apparatus.

jsb)

€
]
b J|= 2De, where De = V4AB/m 4nd'A and B are dimensions of the equipment’s outlet.
2 is the average air velocity-at PL.2.

Figure E.1 — Discharge chamber requirements for Fixed duct resistance method w
the indoor air enthalpy test method

E.2.4 When conducting transient heating capacity tests using the indoor air enthalpy test
additional test tolerances given in Table 8 shall apply.

hen using

method, the

When testing multi-split air conditioners and heat pumps, temperature of air entering all
or an outdoor unit shall be within 0,5 K of the average.
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E.3 Calculation of cooling capacity

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

(h,q —h (h,q —h
¢tci:qv’l( al a2):qV,1( al a2) (E.l)

A Vo (1+Wy)

The sensible cooling capacity based on the indoor-side test data ¢sc, shall be calculated using

Formula (E.2):

QV;(Cwn t 1 —quvtov) qyu; (qu1tq1 —qu')tq’)\)
TP P - T P P 7

v, - V) (1+W,)

Ogei = (E.2)

The latent c¢oling capacity based on the indoor-side test data, ¢4, shall be calculated using Formula |(E.3)
or (E.4):

Kifty i (Wip =Wiz) _ Kiqy ; (Wi —W;,)

= E.3
T, Vi (1 W,) e
¢d :‘Ptci _¢sci (E.4)

E.4 Calculation of heating capacity
Total heatir:L capacity based on indoor-side data, ¢y, shall be'€alculated using Formula (E.5):
ay i (CpaztaZ ~Cpailal ) 4y ;i (Cpaztaz _Cpaltal)
Peni = = (E.5)

v, Ve (1 Wy
NOTE Cija1 can be equal to Cpa2.

Formulae (§.1), (E.2), (E.3) and (E.5) do notprovide allowance for heat leakage in the test duct and
the discharge chamber. It is recommended to include correction for heat loss from receiving chamber
and/or connecting ducts.

E.5 Airflpw enthalpy méasurements

E.5.1 General

The following test apparatus arrangements are recommended.

E.5.2 Turnné€lair enthalpy method

The equipment to be tested is typically located in a test room or rooms. An air measuring device is
attached to the equipment air discharge (indoor, outdoor or both, as applicable). This device discharges
directly into the test room or space, which is provided with suitable means for maintaining the air
entering the equipment at the desired wet- and dry-bulb temperatures (see Figure E.2). Suitable means
for measuring the wet- and dry-bulb temperatures of the air entering and leaving the equipment and
the external resistance shall be provided.
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\ N/ 11
\\ // I
T
|
|
|
|
7
2 —4
3
Key
1 utdoor-side test room 7  door/window
2 gutdoor unit of equipment under test 8 insulation
3 indoor-side coil sectionef equipment under test 9 indoor-side test room
4  3Jirtemperature and htmidity measuringinstruments10 room conditioning apparatus
5  1nixer 11 apparatus for differential pressure medsurement
6  3irflow measuting apparatus
Figure E.2 — Tunnel air enthalpy test method arrangement

E.5.37 Loop air enthalpy method

This arrangement differs from the tunnel arrangement in that the air measuring device discharge is
connected to suitable reconditioning equipment which is, in turn, connected to the equipment inlet (see
Figure E.3). The resulting test “loop” shall be sealed so that air leakage at places that would influence
capacity measurements does not exceed 1,0 % of the test airflow rate. The dry-bulb temperature of
the air surrounding the equipment shall be maintained at within +3,0 K of the desired test inlet dry-
bulb temperature. Wet- and dry-bulb temperatures and external resistance are to be measured by
suitable means.
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A
7
81— 4
1
2 e ]
M 3
; 4
» a
2
A
Key
1  outdoorqside test room 6 airflow measuring apparatus
2 outdoor unit of equipment under test 7  indopr;-side test room
3 indoor uhit of equipment under test 8 apparatus for differential pressure measurerhent
4  temperafure and humidity measuring instruments a ~Airflow.
5 reconditloning apparatus

E.5.4 Cal¢rimeter air enthalpy method

For equipm
calorimeter
radiation (s
or the appli
be non-hydj
circulate frd
than 150 m
the equipme
device is to

passes throt

Figure E.3 — Loop air enthalpy test method arrangement

ent in which the compressor is ventilated independently of the indoor air strean, the
air enthalpy method\arrangement shall be employed to take into account compressorf heat
be Figure E.4). In-this arrangement, an enclosure is placed over the equipment undef test
cable part thefepf. This enclosure may be constructed of any suitable material, but [shall
oscopic, airtight and preferably insulated. It shall be large enough to permit inlet gir to
ely between the equipment and the enclosures, and in no case shall the enclosure be dloser
m to anynpart of the equipment. The inlet to the enclosure shall be remotely located ffrom
nt’sinlet so as to cause circulation throughout the entire enclosed space. An air-measyiring
be-connected to the equipment’s discharge. This device shall be well insulated whe¢re it

; = = ent

are to be measured at the enclosure inlet. Temperature and external resistance measurements shall be

carried out by suitable means.
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2
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7
utdoor-side test room 7  enclosure
utdoor unit of equipment under test 8 indoor-side test room
ir inlet 9  airflow measuring apparatus

irtemperature and humidity measuringinstruments10 room conditioning apparatus

pparatus for differential pressure measurement 2  Airflow.

indoor-side coil section of equipment under test

Figure E.4'< Calorimeter air enthalpy test method arrangement
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Annex F
(informative)

Refrigerant enthalpy test method

F.1 General

F1.1 Int}
Enthalpy ch§
of the refrigg

F.1.2 This
and where 11

F.1.3 This
meter is sub
sideisless t

F.1.4 Cool
thermal effe|

F.2 Refri

F2.1 The
in the liquid
pressure dr
produce.

F2.2 Tem,
immediately
Sub-cooling
adequate. It
liquid line td

is test method, capacity is determined from the refrigerant enthalpy change and-flow
inges are determined from measurements of entering and leaving pressures and témpera
brant, and the flow-rate is determined by a suitable flow meter in the liquid ling,

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

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

han 3,0 °C.

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

gerant flow method

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

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

of 2,0 °C and the@bsence of any vapour bubbles in the liquid leaving the meter are consic

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

F.2.3 At the end,of the test, a sample of the circulating refrigerant and oil mixture may be taken

the equipmse

(o]

ntand its concentration of oil, X,, calculated using Formula (F.1):

rrate.
tures

itical

flow

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

e the

bcted
ht its
rould

alled
oled.
ered

n the

from

We —W.
y Ws-Wy
W3 -W;

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

F.3 Refrigerant temperature and pressure measurements

(F.1)

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

Total cooling capacity, ¢1ci, based on volatile refrigerant flow data, is calculated using Formula (F.2):

Prei =X+ qro (hrZ —hpq )_Pi (F.2)

E.5 Calculation of heating capacities

Total heating capacity, ¢nhi, based on volatile refrigerant flow data, is calculated using Formula (F.3):

Pehi =X qro (hrl_hr2)+Pi (F.3)
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Outdoor air enthalpy test method

G.1 General

G.1.1 In th
leaving wet-

G.1.2 Outq
G.2.1. Addit
adjustment,

G.2 Test

G.2.1 Whq
whether the
being tested|
equipment 9
indoor coil §
provided wi

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

loor air enthalpy tests are subject to the apparatus arrangement limitations specifi
onal provisions apply if the compressor is ventilated independently (see G.2.2). Line
permitted by G.4.3, may be carried out if the equipment employs remofe outdoor coils.

room requirements

n the air enthalpy method is employed for outdoorsside tests, it should be ascert:
attachment of the airflow measuring device changes' the performance of the equip
and, if so, corrections should be made for this change (see Figure G.1). To accomplish thi
hould have thermocouples soldered to return bénds at approximately the midpoints of
ind outdoor coil circuit. Equipment not sensitive to refrigerant charge may, alternative
th pressure gauges connected to access valves or tapped into the suction and discharge

The equipm|

nt should then be operated at the desired conditions, with the indoor-side test appa

connected bjut not the outdoor-side apparatus. Datashould be recorded at 10 min intervals for a p
of not less than 30 min after equilibrium has-béen attained. The outdoor-side test apparatus sh
then be connected to the equipment and the\pressure or temperatures indicated by the aforementioned

gauges or t

or its pressy
should be a
of 30 min 3
connected; {
obtained du|
only need bg

G.2.2 For
the calorim
compressor

rmocouples noted. If, after equilibrium is again attained, these do not average within +
re equivalent of the averages observed during the preliminary test, the outdoor airflow
ljusted until the specifiéd,agreement is attained. The test should be continued for a p
fter attainment of equilibrium at the proper conditions with the outdoor test appa
he indoor-side testresults during this interval should agree to within +2,0 % with the r¢g
ring the preliminary test period. This applies for both the cooling and the heating cycld
t done at any,@ne condition for each.

bquipment'in which the compressor is ventilated independently of the outdoor air stj
eter, airoenthalpy method arrangement should be employed in order to take into acg
heatwradiation (see Figure G.1).

r and

bd in
loss

ined
ment
5, the
each
ly, be
ines.
ratus
briod
ould

0,3 K
r rate
briod
ratus
sults
e, but

eam,
ount

G.2.3 When the outdoor airflow is adjusted as described in G.2.1, the adjusted airflow rate is employed
in the capacity calculation. In such cases, however, the outdoor fan power input observed during the

preliminary

tests should be used for rating purposes.

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