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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-g

avernmental in liaison with 1SO_also take part in the waork 1SQO collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draft Internation

adop
Intern

Attention is drawn to the possibility that some of the elements of this document may be the sub

rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13253 was prepared by Technical Committee ISO/TC 86, Refrigeration and air:
Subcpmmittee SC 6, Testing and rating of air-conditioners and heat pumps.

This |second edition cancels and replaces the first edition (ISO 13253:1995), which has bee
revisgd.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies fer voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.
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al Standards
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ect of patent

conditioning,
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INTERNATIONAL STANDARD ISO 13253:2011(E)

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

1 cope
This [International Standard specifies the standard conditions for capacity and efficiengy ratings of ducted,
air-cqoled air-conditioners and ducted air-to-air heat pumps. This International Standard ‘is app|icable to the
test methods for determining the capacity and efficiency ratings. Residential, commercial, gnd industrial
singlg¢-package and split-system air-conditioners and heat pumps are included. Theequipment (taken to mean
ductgd air-conditioners and/or ducted heat pumps) shall be factory-made and electrically driven, and shall use
mechanical compression.
This |nternational Standard is applicable to equipment utilizing one or mére refrigeration systems| one outdoor
unit and one or more indoor units controlled by a single thermostat/controller. This International Standard is
appli¢able to equipment utilizing single-, multiple- and variable-capacity components.
This |nternational Standard is not applicable to the rating andtesting of the following:
a) Water-source heat pumps or water-cooled air-conditioners;

b) Imlti-split-system air-conditioners and air-te~air heat pumps (see ISO 15042 for testing of such
quipment);

c) 1mobile (windowless) units having a condenser exhaust duct;

d) ipdividual assemblies 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).

This International Standard does not cover the determination of seasonal efficiencies that can ble required in
somg countries because they provide a better indication of efficiency under actual operating condjtions.

2 Normative references

The following referenced documents are indispensablie for the appiication of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/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

© 1S0O 2011 — All rights reserved 1
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

ducted air-conditioner

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

NOTE It can be either single-package or split-system and comprises a primary source of refrigeration for cooling and
dehumidification. It can also include means for heating other than a heat pump, as well as means for circulating, cleaning,
humidifying, vertitating-erexkausting—et h-equipren r-be-provided—n—mere—than—one—assembly—the—separated
assemblies (s}

3.2
ducted heat|pump
encased asgembly or assemblies designed primarily to provide ducted delivery of condjtioned air fo an
enclosed spgce, room or zone (conditioned space), including a prime source of refrigeration-for heating

NOTE It tan be constructed to remove heat from the conditioned space and discharge it-t0"a heat sink if coolirlg and
dehumidificatipn are desired from the same equipment. It can also include means for circulating, cleaning, humidjfying,
ventilating or pxhausting air. Such equipment can be provided in more than one asseémbly; the separated assemmblies
(split-systems]) of which are intended to be used together.

3.3

standard air
dry air at 20,0 °C and at a standard barometric pressure of 101,325 kPa, having a mass density of
1 204 kg/m3

3.4
total cooling capacity
amount of s¢nsible and latent heat that the equipment-can remove from the conditioned space in a dgfined
interval of time

NOTE Tqtal cooling capacity is expressed in units of watts.

3.5
heating capacity
amount of hdat that the equipment(can add to the conditioned space (but not including supplementary hgat) in
a defined int¢rval of time

NOTE Heating capacity is ‘expressed in units of watts.

3.6
latent cooling capacity

room dehumidifying capacity
amount of Ia:Tent heat that the equipment can remove from the conditioned space in a defined interval of t|me

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

3.7

sensible cooling capacity

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

NOTE Sensible cooling capacity is expressed in units of watts.

2 © 1S0O 2011 — All rights reserved
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3.8

sensible heat ratio

SHR

ratio of the sensible cooling capacity to the total cooling capacity

3.9
rated voltage
voltage shown on the nameplate of the equipment

3.10
rated frequency

f ienevahonamn A tha o Anlats ~AF Hh A A~ i AN
reC]h oy SHoOwWT O thC T o e pratC— O trC—Cqopierit

3.1

energy efficiency ratio

EER

ratio pf the total cooling capacity to the effective power input to the device at any given,set of rating conditions
NOTH Where the EER is stated without an indication of units, it is understood thatit\is derived from walfts/watts.
3.12

coeflicient of performance

COP

ratio pf the heating capacity to the effective power input to the device’at any given set of rating copditions
NOTH Where the COP is stated without an indication of units, it.is"understood that it is derived from waits/watts.
3.13

total |power input

Py

avergge electrical power input to the equipment@s measured during the test

NOTEH Total power input is expressed inunits of watts.
3.14

effective power input

Pe

avergge electrical power input to the equipment, obtained from
— the power input for-operation of the compressor(s),
— the power input to electric heating devices used only for defrosting,

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

— thepower input for operation of all fans, whether provided with the equipment or not

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

© 1S0O 2011 — All rights reserved 3
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4 Symbols
Symbol Description Unit
A coefficient, heat leakage J/s-°C
A, |nozzle area m2
o pressure ratio —
Cyq nozzle discharge coefficient —
Co concentration of oil —
cpa | spgcific heat of moist air J/kg°Q
cpat | spgcific heat of moist air entering the indoor side J/kg-°C
cpa2 | spgcific heat of moist air leaving the indoor side J/kg-°Q
cpw | Spgcific heat of water J/kg-°Q
D¢ eqpivalent diameter mm
Dy, nogzle throat diameter mm
D digmeter of circular ducts, inlet mm
Dg digmeter of circular ducts, outlet mm
Dy oufside diameter of refrigerant tube mm
hat spgcific enthalpy of air entering the indoor side J/kg of dry air
hao | spgcific enthalpy of air leaving the indoor side J/kg of dry air
haz | spgcific enthalpy of air entering the outdoor side J/kg of dry air
haa | spEcific enthalpy of air leaving the outdoorside J/kg of dry air
hiq spgcific enthalpy of refrigerant liquid gntering the expansion device J/kg
hio spgcific enthalpy of refrigerant liquid leaving the condenser J/kg
hg1 spgcific enthalpy of refrigerant vapour entering the compressor J/kg
hgo | spgcific enthalpy of refrigerant vapour leaving the condenser J/kg
hko | specific enthalpy of fluid1eaving the calorimeter evaporator J/kg
hrq spgcific enthalpy-of refrigerant entering the indoor side J/kg
hep spgcific enthalpy of refrigerant leaving the indoor side J/kg
hw1 | specific enthalpy of water or steam supplied to the indoor-side compartment J/kg
hw2 | specifictenthalpy of condensed moisture leaving the indoor-side compartment J/kg
hw3 | specific enthalpy of condensate removed by the air-treating coil in the outdoor- J/kg
side compartment of the reconditioning equipment
hwa | specific enthalpy of the water supplied to the outdoor-side compartment J/kg
hws | specific enthalpy of the condensed water (in the case of test condition high) and J/kg
the frost, respectively (in the case of test conditions low or extra-low) in the test
unit
K4 latent heat of vaporization of water (2 500,4 J/g at 0 °C) J/ig
Ly length of duct m
Lm length to external static pressure measuring point m

4 © 1S0O 2011 — All rights reserved
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Symbol Description Unit
In natural logarithm —
mq mass of cylinder and bleeder assembly, empty g
ms3 mass of cylinder and bleeder assembly, with sample g
ms mass of cylinder and bleeder assembly, with oil from sample g

Tkan,i | €stimated indoor fan static efficiency —
Mmoti | €Stimated indoor motor efficiency —
Ph barometric pressure kPa
PE compartment equalization pressure kPa
Pé external static pressure (ESP) kPa
Pidc | internal static pressure drop of the indoor coil cabinet assembly measured from Pa
the cooling capacity test
Ph measured external static pressure kPa
Ph pressure at the nozzle throat kPa abs
P velocity pressure at nozzle throat or static pressure difference across the nozzle Pa
Rp Reynolds number —
i heat removed from the indoor-side compartment w
ok heat removed by the cooling coil in the outdoor=side compartment w
ab heat leakage into the indoor-side compartment through the partition separating w
the indoor side from the outdoor side
i | heat leakage into the indoor-side compartment through walls, floor and ceiling w
ab heat leakage out of the outdoor-side compartment through walls, floor and ceiling w
¢|_ line heat loss in interconngcting tubing w
¢L heat input to the calorimeter evaporator W
#d. |sensible cooling capacity w
dski | sensible cooling.capacity (indoor-side data) w
o4 latent cooling capacity (dehumidifying) w
i heating’capacity (indoor-side compartment) w
M*o | heating capacity (outdoor-side compartment) w
i~ Natent cooling capacity (indoor-side data) w
i total cooling capacity (indoor-side data) W
Mco | total cooling capacity (outdoor-side data) w
&ni | total heating capacity (indoor-side data) w
Mho | total heating capacity (outdoor-side data) w
Psan | estimated fan power to circulate indoor air W
P; power input, indoor-side data W
2 Pic |other power input to the indoor-side compartment (e.g. illumination, electrical and W
thermal power input to the compensating device, heat balance of the
humidification device)

© 1S0O 2011 — All rights reserved 5
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Symbol Description Unit
> Poc |sum of all total power input to the outdoor-side compartment, not including power w
to the equipment under test
Pe effective power input to the equipment w
Pk power input to the compressor w
Py total power input to the equipment w
qm air mass flow rate kg/s
qr ref[rignmnf flow rate kgls
dro re#rigerant and oil mixture flow rate kgls
gy |airlvolume flow rate m3/s
gy |indoor air volume flow rate m3/s
gvo |measured outdoor air volume flow rate m3/s
qw copdenser water flow rate kg/s
gqwe |rate at which water vapour is condensed by the equipment gls
gmw |Wdter mass flow supplied to the outside compartment for maintaining the test kg/s
conditions
ta temperature, ambient °C
ta temperature of air entering the indoor side, dry bulb °C
tao |temperature of air leaving the indoor side, dry bulb °C
ta3 |temperature of air entering the outdoor side, dry‘bulb °C
ta4 |temperature of air leaving the outdoor side, dry bulb °C
tc temperature of the surface of the calorimeter condenser °C
w1 temperature of water entering the calorimeter °C
tw2 |temperature of water leaving thé calorimeter °C
v kirlematic viscosity of air m2/s
Vn velocity of air, at nozzle m/s
Vn spgcific volume ofidry air portion of mixture at nozzle m3/kg
V'n | spgcific volume’of air at nozzle m3/kg gf
air-watgr
vapour mixture
Wi specific humidity of air entering the indoor side kg/kg of dry air
Wio | specific humidity of air leaving the indoor side kg/kg of dry air
W, | specific humidity at nozzle inlet kg/kg of dry air
W, |water vapour (rate) condensed by the equipment gls
X mass ratio, refrigerant to refrigerant-oil mixture —
Y expansion factor —

6 © 1SO 2011 — All rights reserved
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5 Airflow

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 terms of standard air conditions with the compressor or compressors not operating.

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

5.2

Indoor airflow setting

The
20 °d
acco

hirflow rate setting shall be made when only the fan is operating, at an ambient tempera
to 30 °C and relative humidity between 30 % and 70 %. The airflow settings of the\unit
dance with Annex A.

The njated airflow rate given by the manufacturer shall be set and the resulting external static pre

Pe M
an aq

5.3

5.3.1
Tablg

5.3.2
grea
The
the m

5.3.3
less
used

5.3.4
ESP,

5.3.5

5.3.6
non-(

b

basured. The measured ESP shall be not less than the ESP for rating, defined’in Table 1. |
justable speed, it shall be adjusted to the lowest speed that provides the(ESP for rating or g

ESP for rating

If the rated ESP specified by the manufacturer is greater than or equal to the minimum V
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 given in
r than or equal to 80 % of the maximum ESP, the.specified rated ESP is used as the E{
aximum ESP may either be specified by the manufacturer or be identified from fan curveg
anufacturer.

If the rated ESP specified by the mantfacturer is less than the minimum value given in
han 80 % of the maximum ESP, the value of Table 1 or 80 % of the maximum ESP, whiche
as the ESP for rating.

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

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

In the case that’the determined ESP for rating is less than 25 Pa, the unit can be con
ucted unit and be tested in accordance with ISO 5151.

ure between
s shall be in

ssure (ESP),
the unit has
eater.

alue given in

Table 1, and
bP for rating.
provided by

Table 1, and
ver is less, is

he maximum

sidered as a
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The rated

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

greater than or equal
to 80 % of the
maximum ESP

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

The ESPd{errating is
equal fo-the value in
Table 1

Figure 1 — Flowchart of selecting the ESP for rating

8 © 1SO 2011 — All rights reserved
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Table 1 — Pressure requirement for comfort air-conditioners

Standard capacity Minimum external static
ratings pressure?
kW Pa
0<Q0«<8 25
8<0<12 37
12<0<20 50
20<0<30 62
30<0<45 75
45<0<82 100
82<0< 117 125
117 < 0 < 147 150
0>147 175
@  For equipment tested without an air filter installed, the minimunTESP, P shall
be increased by 10 Pa.

5.4 | Outdoor airflow

If thel outdoor airflow is adjustable, all tests shall be conducted at the outdoor-side air quantity ¢r fan control
setting that is specified by the manufacturer. Where the<fan is non-adjustable, all tests shall be ponducted at
the oputdoor-side air volume flow rate inherent in the €guipment when operated with the following in place: all
of the resistance elements associated with inlets, louvers, and any ductwork and attachments cpnsidered by
the manufacturer as normal installation practice. Once established, the outdoor-side air gircuit of the
equigment shall remain unchanged throughout-all tests prescribed in this International Standafd, except to
adjust for any change caused by the attachment of the airflow measuring device when using the outdoor air
enthglpy test method (see H.2.1).

5.5 | Unit supplied without indoor fan

If no|fan is supplied with the .Unit (i.e. coil only units), the requirements in Annex A and the $upplemental
requifements given in Annex-M also apply.

6 Cooling tests

6.1 | Cooling capacity tests

6.1.1—General-conditions

6.1.1.1 All equipment within the scope of this International Standard shall have the cooling capacities and
energy efficiency ratios (EERs) determined in accordance with the provisions of this International Standard
and rated at the cooling test conditions specified in Table 2. All tests shall be carried out in accordance with
the requirements of Annex B and the test methods specified in Clause 8. All tests shall be conducted with the
equipment functioning at full-load operation, as defined in 3.15. The electrical input values used for rating
purposes shall be measured during the cooling capacity test.

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.

© 1S0O 2011 — All rights reserved 9
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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 consi

dered

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
Parameter Standard rating conditions
T1 T2 T3
Temperature pf air entering the indoor side:
— dry-bulb 27 °C 21°C 29¥C
— wet-bulb 19°C 15°C 19 °C
Temperature pf air entering the outdoor side:
— dry-bulb 35°C 27 °C 46 °C|
— wet-bulbp 24 °C 19°C 24 °C
Test frequendy® Rated frequency
Test voltage See Table 3

NOTE

T1 = Standard
T2 = Standard
T3 = Standard

Cooling capacity rating conditions for moderate climates.
Cooling capacity rating conditions for cool climates.

Cooling capacity rating conditions for hot climates.

2@ The wet-b

b Equipmen

ulb temperature condition shall be required only when testing’air-cooled condensers that evaporate the condensate

with dual-rated frequencies shall be tested at each,ffequency.

6.1.2.2
Column T1,
type T1 equi

6.1.2.3
Column T2,
type T2 equi

6.1.2.4
Column T3,
type T3 equi

6.1.2.5
marked on

Equipment manufactured for use only in a moderate climate similar to that specified in Ta
shall have ratings determined: by tests conducted at T1 conditions and shall be desig
bment.

Equipment manufactured’ for use only in a cool climate similar to that specified in Ta
shall have ratings«détermined by tests conducted at T2 conditions and shall be desig
bment.

Fquipment manufactured for use only in a hot climate similar to that specified in Ta
shall have )ratings determined by tests conducted at T3 conditions and shall be desig
bment.

Fquipment manufactured for use in more than one of the climates defined in Table 2 shall

Dle 2,
hated

ble 2,
hated

ble 2,
hated

have

determined by the standard rating conditions specified in Table 2.

10

he nameplate the designated type (T1, T2 and/or T3). The corresponding ratings shall be

© 1S0O 2011 — All rights reserved
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Table 3 — Voltages for capacity and performance tests
(except the maximum cooling and the maximum heating performance tests)

Rated (nameplate) voltages? Test voltage®
\Y \Y
90 to 109 100
110 to 127 115
180 to 207 200
208 t0 253 230
254 to 341 265
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, the test voltages (would be 115V and 230 V in the first
example, and 220V and 440V in the second example. For equipment with an extended voltage range, such a$ 110-120V or
220-240 V, the test voltage would be 115V or 230 V, respectively. Where the extended veltage range spans two or mpre of the rated
voltade 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 200-220 V,.the jtest voltage would be 230 V, basgd on the mean
voltade of 210 V.

b The voltages in this table are for capacity and performance tests othier than the maximum cooling and the mgximum heating
perfojmance tests.

6.1.3| Test conditions

6.1.3]1 Preconditions
The fest room reconditioning apparatus” and the equipment under test shall be operated unfjl equilibrium

condftions, as required by 8.3, are_attained. Equilibrium conditions shall be maintained for not |ess than 1 h
before capacity test data are recorded.

6.1.3}2 Duration of test

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

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
T T2 T3

Temperature of air entering the indoor side:

— dry-bulb 32°C 27 °C 32°C
— wet-bulb 23°C 19 °C 23°C
Temperature of air entering the outdoor side:

— dry-bulb 43 °C 35°C 52°C
—  wet-bulbp 26 °C 24 °C 3112d

Test frequeng

<

Rated frequency

Test voltage

a)

b)

90 % and 110 % of rated(voltage wjith a

single nameplate voltage-rating.

90 % of the lower rated-voltage and 110 %
of the higher rated, voltage for equigment
with a dual or extended nameplate voltdge.

a The wet-4

b Equipmet]

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

ulb temperature condition shall be required only when testing air-cooled condensers.that evaporate the condensatq.

6.2.3 Airflg

The maximd
determined i

6.2.4 Test

w conditions

N 5.2.

conditions

6.2.4.1 Preconditions

The controls
and exhaust

air dampers shall be closed.

6.2.4.2 Duration of test

m cooling performance test shall be conducted “with an indoor-side fan speed setting as

of the equipment shall be sét-for maximum cooling and, if provided, all ventilating air dampers

The equipment shall be operated continuously for 1 h after the specified air temperatures in Table 4 |have

been establig
off for 3 min
through the (
restarts.

hed in accardance with tolerance in Table 13. Thereafter, all power to the equipment shall e cut
and thenvestored. The operation of the equipment may be restarted either automaticdlly or
se of azfemote controller or similar device. The test shall continue for 60 min after the equigment

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

b) the motors of the equipment shall operate continuously for the first hour of the test without tripping the
motor-overload protective devices, and

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

12
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6.2.5.2 A protective device may trip only during the first 5 min of operation after the shutdown period of
3 min. During the remainder of that 1 h test period, no protective device shall trip. The equipment shall be
permitted to start and stop under 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 the initial trip
within the first 5 min, the equipment may remain out of operation for not longer than 30 min. It shall then
operate continuously for 1 h.

6.3 Minimum cooling performance test

6.3.1 _General conditions

The {est and operating conditions specified in Table 5 shall be used when conducting the.minimum cooling
performance test. The test shall be conducted with the equipment functioning at full-load operation, as defined
in 3.15, except as required in 6.3.3. The determination of cooling capacity and electrical powef input is not
required for this performance test.

6.3.2| Temperature conditions

Testq shall be carried out under the temperature conditions established in<Table 5.
6.3.3| Airflow conditions

The gontrols, fan speeds, dampers and grilles of the equipment;shall be set to maximize the tendgncy for frost

or iceg to form on the evaporator, provided such settings_are not contrary to the manufacturgr's operating
instryctions. The test apparatus shall remain in the configuration established in 5.2 and in Annex A.

6.3.4| Test conditions

6.3.4|1 Preconditions

The pquipment shall be started and Opgerated until the operating conditions have stabilized [according to
Tablgs 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
Tablg 13, the equipment shall be operated for a period of 4 h. The equipment shall be permitted to stop and
start inder the control of an automatic limit device, if provided.
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Table 5 — Minimum cooling performance test conditions

Standard test conditions

Parameter
T1and T3 T2

Temperature of air entering the indoor side:
— dry-bulb 21°C 21°C
— wet-bulb 15°C 15°C
Temperature of air entering the outdoor side:

dry-bulb 21°C 10°C
—  wet-bulb? — —

Test frequeng

b

% Rated frequency

Test voltage

See Table 3

@  The wet-b

b Equipmen|

Llb temperature condition shall be required only when testing air-cooled condensers that evaporatethe condensate,

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

6.3.5 Perfa
6.3.5.1

6.3.5.2

than 50 % of
airflow rate.

rate is not m

6.3.5.3

suction pres
out 10 min
measured, it
a) Iftheco
if coil cir
correspd

The equipment shall operate under the conditions specified\without any indication of damagsd.

rmance requirements

A\t the end of the 4-h test, any accumulation of frost orzice on the indoor coil shall not cover

the indoor-side face area of the coil or reduce the airflow rate by more than 25 % of the |i
f the equipment does not allow visual observation of the indoor coil and if the indoor air vqg
pasured, then the requirements of 6.3.5.3 shalkbé met.

During the 4-h test period, the midpoint temperature of every indoor coil circuit or the refrig
bure shall be measured at equal intervals that span 1 min or less. The measurement(s) ¢
pfter beginning the 4-h test shall’be"defined as the initial value(s). If the suction press
shall be used to calculate the saturated suction temperature.

mpressor(s) do not cycle OEF) on automatic controls during the test, and

cuit temperature(s) are_measured, the temperature(s) shall not remain more than 2 °C belo
nding initial valuefer-each circuit for more than twenty consecutive minutes, or

more

nitial

lume

erant

rried

re is

W the

if suction pressure is ameasured, the saturated suction temperature shall not remain more than 2 °C telow

the initia

b) If the co

| value for.more than twenty consecutive minutes.

mpressor(s) cycle ON/OFF on automatic controls during the test, and

if coil cirf

cuittemperature(s) are measured, the individual circuit temperature(s) measured 10 min aftg

r the

beginning of any ON cycle during the test shall not be more than 2 °C below the corresponding initial

circuit te

mperature(s), or

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

If the indoor fan is stopped by the automatic controls during the test, the airflow through the indoor coil shall
be reduced to zero.

14
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6.4 Condensate control and enclosure sweat performance test

6.4.1 General conditions

The conditions which shall be used during the condensate control and enclosure sweat test are given in
Table 6. The test shall be conducted with the equipment functioning at full-load operation, as defined in 3.15,
except as required in 6.4.3. The determination of cooling capacity and electrical power input is not required for

this performance test.

6.4.2 Temperature conditions

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

6.4.3| Airflow conditions

The ¢ontrols, fans, dampers and grilles of the equipment shall be set to produce-the”maximun] tendency to

sweal, provided such settings are not contrary to the manufacturer's operating instructions.

6.4.4] Test conditions

6.4.4|1 Preconditions

After|establishment of the specified temperature conditions, the:equipment shall be started with ity condensate
collegtion pan filled to the overflowing point, and the equipment shall be run until the condengate flow has

become uniform.

6.4.4(2 Duration of test

The ¢quipment shall be operated for a period of4 h.

6.4.5| Performance requirements

6.4.51 When operating under the test conditions specified in Table 6, no condensed water ghall drip, run

or blgw from the equipment.

6.4.5|2 Equipment which rejects condensate to the condenser air shall dispose of all corl[densate 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

Tem;rerature of air entering the indoor side:

— dry-bulb 27 °C
— wet-bulb 24 °C
Temperature of air entering the outdoor side:

— dry-bulb 27 °C
— wet-bulb? 24 °C

Test frequency?

Rated frequency

Test voltage

See Table 3

a

b

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

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

© 1S0O 2011 — All rights reserved
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7 Heating tests
7.1 Heating capacity tests

7.1.1 General conditions

7111 For all heating capacity tests, the requirements specified in Annex B shall apply. Testing shall be
conducted using the method(s) and instrumentation that meet the requirements of 8.1 and 8.2.

71.1.2 Selectable resistive elements used for heating indoor air shall be prevented from operating during
all heating C p:mii‘y tests,except those used nnI\J/ rlllring a defrost r\yr\ln

7113 he test set-up shall include instrumentation to allow measurement of the temperature*change
across the imdoor coil. If using the indoor air enthalpy method, the same dry-bulb temperature |sensors as
used to measgure capacity may be used. If using the calorimeter test method, the temperature-change shgll be
determined ysing the sensors specified in Annex C.

7114 Btandard rating conditions for heating capacity tests are specified in Table™7.

71.1.5 Al Clause 7 heating capacity tests shall be conducted with the heat‘pump functioning at full-load
operation, aq defined in 3.15.

71.1.6 The manufacturer shall specify, for inverter-controlled compressors, the specific frequency that is
needed to dive full-load operation. The heat pump shall be maintained at this frequency for all hgating
capacity tes{s. If the manufacturer of a heat pump having a variable-speed compressor fails to prpvide
information gn the full-load operating frequency and how to achigve it during heating capacity tests, thgn the
heat pump shall be operated with its thermostat or controller set'to its maximum allowable temperature sgtting.

Table 7 — Heating capacity rating conditions

Parameter Standard rating conditions
H12 H22 H33

Temperature pf air entering the indoor side:
— dry-bulb 20°C
— wet-bulbl (maximum) 15°C
Temperature pf air entering the outdeor side:
— dry-bulb 7°C 2°C -7°C
— wet-bulb 6 °C 1°C -8°C
Test frequendy® Rated frequency
Test voltage See Table 3
a If a defrosgting/cycle occurs during the H1, H2 or H3 heating capacity tests, testing under these conditions shall be accompjished

using either the calorimeter or the indoor air enthalpy method (see Annexes D and E).

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

7.1.2 Temperature conditions

71.21 Three different outdoor-side temperature conditions, designated as H1, H2, and H3, are specified
in Table 7.
71.2.2 The Table 7 temperature conditions for the air entering the indoor side of the equipment shall be

used for all heating capacity tests.
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71.2.3 All heat pumps shall be rated based on testing at the H1 temperature conditions. Heating capacity
tests shall also be conducted at the H2 and/or H3 temperature conditions if the manufacturer rates the
equipment for operation at one or both of these temperature conditions.

71.2.4 If the heat pump is rated for operation at two frequencies or, in some cases, if the equipment has
a dual-rated voltage, then more than one heating capacity test shall be conducted at each applicable
outdoor-side temperature condition. Table 7 (and Table 3) shall be used to determine if additional heating
capacity tests are required.

7.1.3 Airflow conditions

7.1.311 General conditions

7.1.3|11.1  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 megsurement of
heatipg 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 |International
Standglard.

NOTEH All airflow rates are expressed in units of m3/s of standard air. Inthie heating capacity calculation)s described in
Annex E, the indoor-side airflow rate is expressed in units of m3/s of the aif*water vapour mixture.

7.1.3[1.3  When tests are conducted at settings other thanthese 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|21 Equipment settings, on both the indoor and the outdoor sides, shall be the same as those
estaljlished during the cooling capacity tests. The heating capacity tests shall be conducted at|the outdoor-
side irflow rate that is inherent with the outdoor-side air circuit, with the exception of any adjustnjents allowed
if usimg the outdoor air enthalpy test method (see Annex H).

7.1.3}12.2 Heating capacity tests:shall be conducted with the same setting of the damper or exhaust fan as
for the cooling capacity test. If.cooling capacity tests are conducted for more than one climatic qondition (T1,
T2, T3), with different flow rates, then the setting giving the highest flow rate shall be used tg conduct the
heatipg capacity tests.

7.1.3|3 Requirements when testing heating-only heat pumps

7.1.3|3.1  On-the outdoor-side of the heat pump, all resistance elements associated with inlets |louvers, and
any guctworkyand attachments considered by the manufacturer as normal installation pracjice shall be
installed. Ifithe outdoor airflow is adjustable, all tests shall be conducted at the outdoor-side fan control setting
that isspecified by the manufacturer Once establlshed the outdoor-S|de air CII’CUIt of the eqdipment shall
remaln g s = o—adjust for any
change caused by the attachment of the alrflow measunng dewce when usmg the outdoor air enthalpy test
method (see Annex H).

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

7.1.3.3.3 The heat pump set-up used for the H1 test shall be used during the H2 and/or H3 tests, if
conducted. There is no minimum required ESP, p,, when testing at the H2 and H3 test conditions.
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7.1.4 Defrost operation

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

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

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

7.1.5 Test procedure — General

71.51 he test procedure consists of three periods: a preconditioning period, an equilibrium\péeriod, and
a data colledtion period. The duration of the data collection period differs depending upon whgthér the heat
pump's operation is steady-state or transient. In the case of transient operation, in addition, the)data collg¢ction
period specified when using the indoor air enthalpy method (see 7.1.11.5) is different toithe data collgction
period requirgd if using the calorimeter method (see 7.1.11.6).

7.1.5.2 Annex N 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 unfil the
test tolerances specified in 8.3 are attained for at least 10 min.

7.1.6.2 defrost cycle may end a preconditioning period: If a defrost cycle does end a preconditipning
period, the heat pump shall operate in the heating mode fof’at least 10 min after defrost termination, pifior to
beginning thg equilibrium period.

7.1.6.3 t is recommended that the preconditioning period end with an automatic or manually inquced
defrost cycle|when testing at the H2 and H3 temperature conditions.

7.1.7 Equilibrium period

71.71 The equilibrium period immediately follows the preconditioning period.

71.7.2 A\ complete equilibribm period is 1 h in duration.

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

7.1.8 Datajcollection period

7.1.8.1 The data coftection pertfod immediately foltows the equitibrium perfod:

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 air enthalpy method,
the heating capacity shall be calculated as specified in Annex E. For cases where one of the confirmative test
methods from 8.1.3 is used, heating capacity shall be calculated as specified in the appropriate annex.

7.1.8.3 An integrating electrical power (watt-hour) meter or measuring system shall be used for
measuring the electrical energy supplied to the equipment. During defrost cycles and for the first 10 min
following a defrost termination, the meter or measuring system shall have a sampling rate of at least
every 10 s.
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71.8.4 Except as specified in 7.1.8.3 and 7.1.8.5, data shall be sampled at equal intervals that span 30 s
orless.

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 whenrthe-trdeerfaniseff iusihgtheindoorairenthalpy-rmethed Ifusingtheealerimeter test method

the irftegration of capacity shall continue while the indoor fan is off.

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 §-min interval
during the data collection period, an average temperature difference shall be calculated, Az, (7).[The average
temperature difference for the first 5 min of the data collection period, Ar; (7 =Q)", shall be spved for the
purpgse of calculating the change, AT, expressed as a percentage, as given in Equation (1):

Atyro) = Al;
pht =| —17=0 " @) |, 400 (1)
Ati(z-0)

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

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

7.1.9|2 If the conditions specified in"7-1.9.1 do not occur and the test tolerances given in 8.3 are satisfied
during both the equilibrium period and the first 35 min of the data collection period, then the heat|capacity test
shall pe designated a steady-state.test. Steady-state tests shall be terminated after 35 min of datg collection.

7.1.1p Test procedure when'a‘defrost cycle does not end the preconditioning period

7.1.1pA1 If the heatpumip initiates a defrost cycle during the equilibrium period or during the fjrst 35 min of
the dpta collection period, the heating capacity test shall be restarted as specified in 7.1.10.3.

7.1.1p.2 If the/quantity %Ar exceeds 2,5 % at any time during the first 35 min of the data collgction period,
the heating capacity test shall be restarted as specified in 7.1.10.3. Prior to the restart, a defropt cycle shall
occul. This>defrost cycle may be manually initiated or delayed until the heat pump initiates ain automatic
defropt.

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

71104 If the conditions specified in 7.1.10.1 or 7.1.10.2 do not occur and the test tolerances given in 8.3
are satisfied during both the equilibrium period and the first 35 min of the data collection period, then the
heating capacity test shall be designated a steady-state test. Steady-state tests shall be terminated after at
least 35 min of data collection.
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7.1.11 Test procedure for transient tests

7.1.111
adjustments specified in 7.1.11.2 to 7.1.11.6 shall apply.

7.1.11.2

When, in accordance with 7.1.9.1, a heating capacity test is designated a transient test, the

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.

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

shall

be achieved dunng both the equmbrlum perlod and the data collection period. As noted in Table 8 the test

tolerances aie
with the exc
defrost cycle|plus the first 10 min of the subsequent heating mterval

71114 he test tolerance parameters in Table 8 shall be determined throughout the equilibrium and
collection pefiods. All data collected during each interval, H or D, shall be used to evaluate ompliance
the Table 8 fest tolerances. Data from two or more H intervals or two or more D intervals shall n
combined arjd then used in evaluating Table 8 compliance. Compliance shall be based on evaluating

from each in

7.1.11.5
elapsed or u
an elapsed
terminating t
defrost termi

7.1.11.6

elapsed oru
elapsed timg
terminating t
defrost termi

NOTE C
calculating the

71117

apparatus m
capacity test
elapsed time]
at the instant
Table 8 are fi

erval separately.

using the indoor air enthalpy method, the data collection periodsshall be continued until 3 h

til the heat pump completes three complete cycles during the/period, whichever occurs first.

ime of 3 h, the heat pump is conducting a defrost cycle, the“cycle shall be completed b
he collection of data. A complete cycle consists of a heating period and a defrost period,
hation to defrost termination.

If using the calorimeter method, the data collection period shall be continued until 6 h

ntil the heat pump completes six complete cycles-during the period, whichever occurs first. If

of 6 h, the heat pump is conducting a defrost cycle, the cycle shall be completed b
he collection of data. A complete cycle consists of a heating period and a defrost period,
nation to defrost termination.

erval,
each

data
with
bt be
data

have
If at
efore
from

have
atan
efore
from

nsecutive cycles are repeated with similar frost and defrost intervals before data is selected for yise in

integrated capacity and power.

Because of the confirming._test method requirement of 8.1.3, the outdoor air enthalpy
ay have to be disconnected from the heat pump, as specified in 7.1.11.2, during a hs
If removal during a-test is required, the changeover interval shall not be counted as part
of the equilibrium-or-data collection periods. The changeover interval shall be defined as st
the heating capacity test is designated a transient test and ending when the test tolerances
rst re-established after the outdoor air enthalpy apparatus is disconnected from the heat purn

test
ating
bf the
brting
from
np.
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Table 8 — Variations allowed in heating capacity tests when using the transient (T) test procedure

Variation of arithmetical mean Variation of individual
. values from specified test readings from specified test
Reading conditions conditions
Interval H? Interval Db Interval H@ Interval D

Temperature of air entering the indoor side:

— dry-bulb +0,6 °C +1,5°C +1,0°C +25°C

— wet-bulb — — — —
Temperature of air entering tne outaoor side.

— |dry-bulb +0,6 °C +1,5°C +1,0°C 15,0 °C

— |wet-bulb +0,3 °C +1,0°C +0,6.°C —
Voltdge — — 2% 2 %
Extefnal resistance to airflow — — 15 Pa —

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 pupnp is operating
in the heating mode.

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
corregponding elapsed time, at the termination of each defrost cycle during the data collectjon period, if
appli¢able, and at the termination of the data collection®period.
7.1.1R.2 Average heating capacity and average electrical power input shall be calculated i accordance
with 9.1.4. For transient tests, the quantities\shall be calculated using data from the total numbef of complete
cycleg that are achieved before the data.collection period is terminated. In the event that a cgmplete cycle
does|not occur during the data collection’ period of a transient test, the entire data set shall be|used for the
calculations (see 9.1.4.2).
7.2 | Maximum heating performance test
7.2.1| General conditions
The ¢onditions given-in Table 9 shall be used during the maximum heating performance test. Theg test shall be
condpcted with~thé equipment functioning at full-load operation, as defined in 3.15. The tes} voltages in
Tablg 9 shall:be maintained at the specified percentages under running conditions. The det¢rmination of
heatihg capacity and electrical power input is not required for this performance test.
7.2.2—Temperature conditions

The temperature conditions given in Table 9 shall be used during these tests.

7.23

Airflow conditions

The maximum heating performance test shall be conducted with an indoor-side fan speed setting as

deter

©I1SO

mined in 5.2 and Annex A.
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7.2.4 Test conditions

7.24.1 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.

Table 9 — Maximum heating performance test conditions

Parameter Standard test conditions

Temperature pfairentering theimdoor side:

— dry-bulb 27 °C

Temperature [of air entering the outdoor side:

— dry-bulb 24 °C

— wet-bulb 18 °C

Test frequengy? 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 % df the
higher rated oltage for equipment with a dual or
extended nameplate voltage

a

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

7.2.4.2 Duration of test

The equipmént shall be operated for 1 h after the specified air temperatures have been attained from Tgble 9
and Table 18. The equipment shall be permitted(to stop and start under the control of an automatig limit
device, if projvided.

7.2.5 Perfgrmance requirements

The equipment shall operate under, the conditions specified in Table 9 and 7.2.4.2, without indicatipn of
damage.

7.3 Minimjum heating-performance test

7.3.1 Gendral conditions

The conditiops-given in Table 10 shall be used for this test. The test shall be conducted with the equigment

functioning at_full-load operation, as defined in 3.15. The voltage shall be maintained at the specified value
under running conditions. The determination of heating capacity and electrical power input is not required for
this performance test.

7.3.2 Temperature conditions
The temperature conditions of this test shall be as given in Table 10.
7.3.3 Airflow conditions

The minimum heating test shall be conducted using the indoor-side airflow rate as determined in 5.2 and
Annex A.
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7.3.4 Test conditions

7.3.4.1 Preconditions

The equipment shall be operated for 1 h under the temperature conditions and voltage specified in Table 10.

Table 10 — Minimum heating performance test conditions

Parameter Standard test conditions

Temperature of air entering the indoor side

— dry-bulb 20 °C

Temjperature of air entering the outdoor side

— dry-bulb -7°C

—  |wet-bulb -8 °C

Test frequency? Rated frequency

Test oltageP Seée Table 3

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

b qujjipment with dual-rated voltage shall be tested at the higher voltage. This\requirement for testing at a single voltage shall
supergede.

7.3.4|2 Duration of test

After|the equipment has reached stable operating conditions in accordance with Table 10 and Taple 13, these
condjtions shall be maintained for 1 h.

7.3.5| Performance requirements

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

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

8 Test methods)and uncertainties of measurement
8.1 | Test methods

8.1.1| ,General

Capacity tests shall be conducted in accordance with the testing requirements specified in Annex B using
either the calorimeter test method (see Annex D) or the indoor air enthalpy test method (see Annex E), subject
to the provision that the test results are within the limits of uncertainty of measurement established in 8.2.

8.1.2 Calorimeter test method

8.1.2.1 When using the calorimeter method for cooling capacity tests and for steady-state heating
capacity tests, two simultaneous methods of determining capacities shall be used. One method determines
the capacity on the indoor side, the other measures the capacity on the outdoor side. The capacity determined
using the outdoor-side data shall agree to within 5 % of the value obtained using the indoor-side data in order
for the test to be valid.
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8.1.2.2 Steady state conditions are achieved when the measured capacity at each 10 min time interval
does not vary by more than 2 % from the average measured capacity over the previous 30 min.

8.1.2.3 The apparatus used to make the indoor side airflow and static pressure measurements shall be
located within the indoor-side compartment of the calorimeter for all tests except for where the fixed duct
resistance method specified in A.3 is used for setting the airflow. In this case, the airflow measuring apparatus
may be removed after the damper has been set in order to obtain the required airflow and external static
pressure as specified in Annex A.

8.1.3 Indoor air enthalpy method

8.1.31 FOr_cooling capacity 1ests and steady-state heating capacity tests, a confirmatign is
recommendgd. One of the following test methods may be used:

a) compregsor calibration test method (see Annex F);

b) refrigerant enthalpy test method (see Annex G);

c) outdoor pir enthalpy test method (see Annex H);

d) indoor cgalorimeter confirmative test method (see Annex I);

e) outdoor palorimeter confirmative test method (see Annex J);

f)  balanced-type calorimeter confirmative test method (see Annex K):

NOTE Annex K is not to be used as a confirmative test by testing {aboratories (see K.1.1).

8.1.3.2 The results of the primary test shall agree with the results of the confirmative test to within § % in
order to be vhlid.

8.1.4 Capacity tests
On the cooling cycle, it is recommended that the latent cooling capacity be determined using the cgoling

condensate method (see Annex N) subject to the provision that the test results are within the limjts of
uncertainty of measurement established\in 8.2.

8.2 Uncertainty of measurement
8.2.1 The pncertainty of measurement shall not exceed the values specified in Table 11.
8.2.2 The [|steady-statel cooling and heating capacities determined using the calorimeter method shall be

determined with a maximum uncertainty of 5 %, independent of the individual uncertainties of measurement,
including the|uncertainties of the properties of fluids.

8.2.3 Heatingecapacity-determined-during-transient-operation{defrosteyelesrusing-the-ealorimetermethod
shall be determined with a maximum uncertainty of 10 %, independent of the individual uncertainties of
measurement, including the uncertainties of the properties of fluids.

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 %, independent of the individual uncertainties of measurement,
including the uncertainties of the properties of fluids.
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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 9%
Air:
— dry-bulb temperature 0,2°C
—  wet-bulb temperature® 0,3°C
— |volume flow 5%
— ptatic pressure difference 5 Pa for pressure <100 Pa

5 % for(pressure >100 Pa

Elecfrical inputs 0,5 %
Time 0,2 %
Mass 1,0 %
Spedd 1,0 %
Refrigerant pressure 2,0%
NOTH 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 experimpental standard
deviafions. Estimates of other components can be based on expérience or other information.
a lUncertainty of measurement is an estimate characterizing the range of values within which the true value of the mgasurement lies,
based on a 95 % confidence interval (see ISO/IEC Guide.98-3).
b Can be measured directly or indirectly.

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 specified tgst condition
during steady-state c6eling and heating capacity tests is listed in column 3 of Table 12. Tlhe maximum
permjssible variations_of the average of the test observations from this International Standard or gpecified test
condftions are shown in column 2 of Table 12.

8.3.2| Forcooling capacity tests, the dry-bulb and the wet-bulb temperatures of the air entering the indoor
side |and ‘outdoor side shall be sampled at equal intervals spanning 1 min or less thjoughout the
precgnditioning and data collection periods. The specified sampling of the wet-bulb temperatyre of the air
enter i i i i i her than the
outdoor coil.

8.3.3 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. 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.

8.3.4 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.
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8.3.5 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.

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

Variations of arithmetical mean Maximum variation of
Reading values from specified test individual readings from
conditions specified test conditions
Temperature of air entering the indoor side:
— dry-bulb +0,3 °C +0,5 °C
—  wet-bulbj F0,Z2°C* F0,3°C?
Temperature pf air entering the outdoor side:
— dry-bulb +0,3 °C +0,5 °C
—  wet-bulbj +0,2 °CPb 0,3.°CP
Voltage 1% +2 %
Air volume flow rate® 5% 10 %

@  Not applicgble for heating tests.

b Only appligs to cooling capacity tests if equipment rejects condensate to the outdoor coil.

€ Only applips to the indoor air enthalpy method. The test condition is defined as the‘medsured arithmetical mean of airflow |taken

within the first § min of the data collection period.

8.4 Test tplerances for steady state performance tests

The maximum allowable variation of any individual observation made during a performance test from the
specified tesf condition is established in Table 13.

Table 13 — Test tolerances for performance tests

Readings Maximum variat_it_)n of individqa_l readings
from specified test conditions?
Air temperatufes:
— dry-bulb +1,0 °C
— wet-bulb +0,5 °C
Voltage 2 %

@  The test tplerances:do not apply when the equipment is stopped, when changing compressor speed or from defrost initiafion to
10 min after defrost termination. Exceptionally, during these intervals, dry-bulb temperature tolerances of £2,5 °C on the indoor side and
15 °C on the oytside‘shall apply.
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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
tested. For given test conditions, the capacity test results shall include the following quantities as applicable to
cooling or heating:

a) tetalcooling capacity. in watts;
b) sensible cooling capacity, in watts;

c) lptent cooling capacity, in watts;

d) heating capacity, in watts;

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

g) e¢ffective power input to the equipment or individual power.inputs to each of the electricgl equipment
¢omponents, in watts.

NOTEH 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.

9.1.2| Adjustments

Test [results shall be used to determine ‘capacities without adjustment for permissible varidtions in test
condftions. Air enthalpies, specific volumes and isobaric specific heat capacities shall be bpsed on the
meagured barometric pressure, p,.

9.1.3| Cooling capacity calculations

9.1.31 An average cooling capacity shall be determined from the set of cooling capacities recorded over
the dpta collection period. of at least 30 min.

9.1.3|2 An avérage electrical power input shall be determined from the set of electrical power inputs
recorded over therdata collection period or from the integrated electrical power for the same interyal, for cases
wherg an electrical energy meter is used.

9.1.3(3 Standard ratings of capacities shall include the effects of circulating-fan heat, but shgll not include
supplementary heat. For units provided without a fan, the effect of the fan to be taken into accpunt shall be
calculated according to Annex M.

9.1.4 Heating capacity calculations

9.1.4.1  Steady-state capacity tests

9.1.41.1 If the heating capacity test is conducted in accordance with the provisions of 7.1.9.2 or 7.1.10.4, a
heating capacity shall be calculated using data from each data sampling, in accordance with Annex D if using
the calorimeter test method, or in accordance with Annex E if using the indoor air enthalpy test method.

9.1.41.2 An average heating capacity shall be determined from the set of heating capacities recorded over
the data collection period (see Example 1 in Annex N).
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9.1.4.13

An average electrical power input shall be determined from the set of electrical power inputs

recorded over the data collection period or from the integrated electrical power inputs recorded over the data
collection period or from the integrated electrical power recorded over the data collection period.

9.1.4.2

9.1.4.21

Transient capacity tests

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.
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following shg
elapsed timq
period (see

the integrate
the same dat

NOTE
termination.

A

9.1.4.2.3
following shg
elapsed time]
6 h if using {
integrated pq
for the heatin

9.1.4.24
The averags
correspondin
calorimeter t
input and the

Forequipment where one or more complete cycles occur during the data collection period

Il apply. The average heating capacity shall be determined using the integrated capacity, an

corresponding to the total number of complete cycles that occurred over the data_colle
Fxamples 4, 5 and 6 in Annex N). The average electrical power input shall be determined
H power input and the elapsed time corresponding to the total number of compléte-cycles @
a collection period as the one used for the heating capacity.

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

For equipment that does not conduct a complete cycle during ,the data collection periog
Il apply. The average heating capacity shall be determined using*the integrated capacity an
corresponding to the total data collection period (3 h if using¢the indoor air enthalpy test mg
he calorimeter test method). The average electrical power input shall be determined usin
wer input and the elapsed time corresponding to the same data collection period as the one
g capacity (see Example 2 in Annex N).

For equipment in which a single defrost occurs;during the test period, the following shall &

heating capacity shall be determined using the integrated capacity and the elapsed
g to the total test period (3 h if using.the indoor air enthalpy test method; 6 h if usin
st method). The average electrical power input shall be determined using the integrated
elapsed time corresponding to the total test period (see Example 3 in Annex N).

9.2 Data {o be recorded

The data to
and in Tablé]

pbe recorded for the capacity tests are given in Tables 14 and 15 for the calorimeter test m
16 for the indoor air enthalpy test method. The tables identify the required general inform

but are not intended to limit the.data to be obtained. Electrical input values used for rating purposes sh

those measu

red during the capacity tests.

, the
d the
ction
using
uring

efrost

, the
d the
thod;
g the
used

pply.
time
j the
ower

bthod
ation
Bl be

28

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=bd4b42f00b1a679e6f5be1fdd8766371

ISO 13253:2011(E)

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

No. Data
1 Date
2 Observers
3 Barometric pressure, in kilopascals
4 Fan speed settings, indoor and outdoor
5 Applied voltage, in volts
6 Frequency, in heriz
7 Total current input to equipment, in amperes
8 Total power input to equipment?, in watts
9 Control dry-bulb and wet-bulb temperatures of air (indoor-side calorimeter compartrient)®, in degres Celsius
10[ [Control dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter compartment)?, in degrees Celsius
11| | Average air temperature outside the calorimeter, if calibrated (see Figure D:1), in degrees Celsius
12| |Total power input to indoor-side and outdoor-side compartment, in kilowatts
13| |Quantity of water evaporated in humidifier, in kilograms
14 Temperature of hum!difier water entering indoor-side and outdoor-side (if used) compartments of in humidifier
tank, in degrees Celsius
15| | Cooling water flow rate through outdoor-side compartment heat-rejection coil, in litres per second
16| | Temperature of cooling water entering outdoor-side.compartment, for heat-rejection coil, in degreeq Celsius
17| | Temperature of cooling water leaving outdoor-side compartment, for heat-rejection coil, in degrees [Celsius
18| [Mass of water from equipment which is condensed in the reconditioning equipment¢, in kilograms
19| | Temperature of condensed water leaving outdoor-side compartment, in degrees Celsius
20] [Volume of airflow through measuring’nozzle of the separating partition, in cubic metres per second
21| | Air-static pressure differencefacross the separating partition of calorimeter compartments, in pascals
22| |Refrigerant charge added by the test house, in kilograms
23 External resistance-to-airflow, in pascals
24| | Volume flow rate-of air and all relevant measurements for its calculation, in cubic metres per seconfl
2@  Total power inputito-the equipment, except if more than one external power connection is provided on the equipmgnt; record input
to ea¢h connection.separately.
b 3eeD.1%
¢ HRor-équipment which evaporates condensate on the outdoor coil.
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Table 15 — Data to be recorded for calorimeter heating capacity tests

No. Data

1 Date

2 Observers

3 Barometric pressure, in kilopascals

4 Fan speed settings, indoor and outdoor

5 Applied voltage, in volts

6 Fregfiency, in hertz

7 Totall current input to equipment, in amperes

8 Totall power input to equipment?, in watts

9 Contfol dry-bulb and wet-bulb temperatures of air (indoor-side calorimeter compartment)®, in‘degrees Celsilis
10 | Contfol dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter compartment)®, in degrees Celsilis
11 [Averfge air temperature outside the calorimeter, if calibrated (see Figure D.1), in degrees Celsius

12 | Totallpower input to indoor-side and outdoor-side compartment, in watts

13 | Quantity of water evaporated in humidifier, in kilograms

14 Temp.erature of humi.difier water entering indoor-side and outdoor-side (if used) compartments or in hum|difier

tank,|in degrees Celsius
15 | Cooling water flow rate through indoor-side compartment heat-rejection coil, in litres per second

16 Tem;l)erature of cooling water entering indoor-side compartnient, for heat-rejection coil, in degrees Celsius

17 Tem;l)erature of cooling water leaving indoor-side compariment, for heat-rejection coil, in degrees Celsius

18 [Masq of water from equipment which is condensedsin-the outdoor-side compartment, in kilograms

19 Tem;l)erature of condensed water leaving outdoor-side compartment, in degrees Celsius

20 VO|Ullﬂe of airflow through measuring nozzle-ef the separating partition, in cubic metres per second

21 | Air-sfatic pressure difference across_the\separating partition of calorimeter compartments, in pascals

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

23 Extellnal resistance to airflow,\in/pascals

24 VO|UI|T|e flow rate of air and,all relevant measurements for its calculation, in cubic metres per second

a8  Total powgr input to the equipment, except if more than one external power connection is provided on the equipment; record input
to each connedtion separately:

b SeeD.1.T.
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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
4 Time of test
5 Power input to equipment?, in watts
6 Energy input to equipment, in watt-hours
7 Applied voltage(s), in volts
8 Current, in amperes
9 Frequency, in hertz
10| [External resistance to airflow, in pascals
11 Fan speed settings, indoor and outdoor
12| |[Dry-bulb temperature of air entering equipment, in degrees Celsius
13| [Wet-bulb temperature of air entering equipment, in degrees Celsius
14| | Dry-bulb temperature of air leaving equipment, in degrees Celsius
15| | Wet-bulb temperature of air leaving equipment, in degrees‘Celsius
16| |Outdoor dry-bulb and wet-bulb temperatures, in degrees.Celsius
17| [Volume flow rate of air and all relevant measurements for its calculation, in cubic metres per seconfl
18| [Refrigerant charge added by the test house, in-kilograms
@  Total power input and, where required, input to equiprient components.
9.3 [Test report
9.3.1] General information
As a minimum, the test-report shall contain the following general information:

a) reference to\this International Standard, i.e. ISO 13253:2011;
b) e date;

c) e-test institute;

d) the test location;

e) the primary test and confirming test methods;

f)  the test supervisor;

g) the cooling climate type designations and heating rating conditions (i.e. T1, T2, T3, H1, H2 and H3);
h) a description of the test set-up, including equipment location;

i) the nameplate information (see 10.2).
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9.3.2 Capacity test results

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

10 Marking provisions

10.1 Nameplate requirements

Each individyal 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 Nameplate information

The nameplgte shall carry the following minimum information:

a) the manpfacturer's name or trademark;

b) any distinctive type or model designation and serial number;
c) rated voltage(s);

d) rated fregquency(ies);

e) cooling flimate designations and heating rating condition typé(s) (i.e. T1, T2, T3, H1, H2 and HB, as
applicable);

f)  refrigergnt designation in accordance with 1ISO 817;

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

10.3 Split systems

The informatjon in 10.2 a), b), c¢), d) and'f) shall be provided on each element of a split system.

11 Publicption of ratings

11.1 Standard ratings

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

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 2 of Table 3)
and frequency rating.
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11.2 Other ratings

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

Airflow settings for ducted units

A.1 General

Two method$ of setting are applicable:

a) fixed dugt resistance method;

b) adjusted exhaust fan setting method.

Both methodp, with their respective test apparatus, are described in this annex.
To measure| the static pressure of the discharge air from the ducted equipment, a measuring dict is
connected t¢ the duct flange of the equipment. This measuring duct is/used for both methods. |f the

dimensions pf the outlet duct section are 4 and B, the equivalent diameter, D, is determined using
Equation (A.1):

De:\PAB) A1)

T

In the case that the outlet duct is circular in section with diameter D, the equivalent diameter, D, is equallto D.

The length df the measuring duct, Ly, shall be nosmaller than 2,5D,. The static pressure taps should be
located at a dlistance L, = 2D, from the outlet flange'.

A.2 Test method

A.21 The [flow setting of the units shall be by means of the fixed duct resistance method, as shoyn in
Figure A1, or the adjusted exhausbPfan setting method, as shown in Figure A.2.

A.2.2 The ptatic pressureymeasurement taps shall be arranged as shown in Figure A.1 and Figure A.2. The
unit under test shall be operated without the compressor running.

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

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

A.3 Fixed duct resistance method

A.3.1 General

A measuring duct shall be connected to the test unit and a damper installed on the opposite end of the
measuring duct, to which a discharge chamber is connected. The discharge chamber shall have sufficient
cross-sectional dimensions so that airflow velocities along the wall surface at the static pressure
tap (Figure A1, key item 4) is 1,25 m/s or less. The minimum length of the discharge chamber in the flow
direction, J, is, 2D,
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A.3.2 Test procedure

A.3.2

.1 Test conditions

The set-up 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 adjusted so
that the rated airflow rate in standard air is obtained. At the same time, the airflow rate of the airflow
measuring apparatus shall be adjusted so that static pressure in the discharge chamber is (0 £ 2) Pa. The
above conditions shall be maintained for at least 1 h.

A.3.2.2 Blowing test

The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP (p,), dry- and wet=bulb ten
front [of the nozzle, and barometric pressure (p,) shall be measured. The measured)airflow rate
calcylated according to Equation (C.3). The measured airflow rate, ¢,,, shall bexconverted into

flow

A.3.2

The

A.3.2

The
which
heati

The
not n
mode

ate, g.

.3 Evaluation

ESP, pe, shall be that specified by 5.2.

.4 Cooling and heating tests

shall be conducted at the respective temperature and humidity conditions. During the
hg tests, the static pressure of the discharge chamber shall be maintained at (0 + 2) Pa.

ESP, pe, of the measuring duct at the copling and heating tests is for reference only, and the
bed to be published. The airflow rate. measured when the equipment is operating in the cooli
is used for calculation of cooling and-heating capacities.

nperatures in
q,,» shall be
the standard

lamper's position shall remain fixed at the setting*obtained in A.3.2.1, for all cooling and heating tests,

cooling and

refore it does
ng or heating
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Key
1 airflow mdasuring apparatus 7 discharge chamber
2 exhaust fgn J  minimum length
3 manometgrs Ly length of the measuring duct
4  static pregsure taps of discharge chamber L., distanegto static pressure taps
5 equipment under test pe ESR'of the equipment under test
6 damper

Figure A.1 — Fixed duct resistance method — Set-up

A.4 Adjusted exhaust fan setting method

A.4.1 Geng¢ral

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

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

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.

A.4.3 Blowing test

The dry- and wet-bulb temperatures of the inlet air, airflow rate, ESP (p,), dry- and wet-bulb temperatures in
front of the nozzle, and barometric pressure shall be measured. The measured airflow rate, ¢, shall be
calculated according to Equation (C.3). The measured airflow rate, ¢,,, shall be converted into the standard
flow rate, ¢s.
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A.4.4 Calculation of the value of, C

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

C:

Pm

2
9m

A.4.5 Evaluation

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

(A.2)

A.4.6 Cooling and heating tests

Cooling and heating tests shall be performed following the blowing test, at their respéective tem
humigdity conditions. The speed of the exhaust fan of the airflow measuring apparatus shall be ad
coolipg and heating tests in the following manner.

perature and
usted for the

For the cooling test, operate the equipment with the compressor in thecooling mode apd allow the
tempprature to stabilize. Once the temperature is stabilized, adjust the airflow measuring apparat
the sme value of C by changing its exhaust fan speed in small increménts. The resulting value

in th

range of £1 % from that measured during the blowing test. Once stabilized, the cooling air

ESP shall be measured.

For t
Meag

e heating test, repeat the cooling test above, except with~the compressor operating in the h
ure the heating airflow rate and ESP.

The airflow rate measured when the equipment is operating in the cooling or heating mode sha

calcu

The |
not n

lation of cooling and heating capacities.

ESP of the measuring duct during the cooling and heating tests is for reference only, and the
bed to be published.

s to achieve
of C shall be
flow rate and

eating mode.

| be used for

refore it does
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Key
1 airflow mdasuring apparatus 5 nozzles
2 exhaust fgn Ly length of the measuring duct
3 manometgrs L., distance to static pressure taps
4 equipment under test pe ESP of the equipmentunder test

Figure A.2 — Adjusted exhaust fan setting method — Set-up

A.5 Unit without indoor fan

If no fan is sUipplied with the unit, i.e. cail-only units, the supplemental requirements specified in Annex M shall
also apply.
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Annex B
(normative)

Test requirements

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

vicini

B.1.2
circu
test.
whiclk
equig
insta
and {

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

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

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

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

condftions uniformly and at low velocities.

B.1.3
room
havin

If the calorimeter room method is used with a facility*hiaving more than two rooms, then the additional
5 shall also comply with the requirements of Annex-Dv If the air enthalpy method is used With a facility
g more than two rooms, the additional rooms shall also comply with the requirements of Annex E.

B.2 |[Equipment installation
B.2.1
instry
insta
insta
cond
dista

The equipment to be tested shall“be installed in accordance with the manufacturer}s installation
ctions using recommended installation procedures and accessories. If the equipment is capgble of being
led in multiple positions, all tests shall be conducted in a position specified in the mianufacturer's
lation instructions. If the equipment is capable of being installed in multiple positions, all tests shall be
icted using the worst canfiguration. In all cases, the manufacturer's recommendations with respect to
nces from adjacent walls, amount of extension through walls, etc. shall be followed.
B.2.2 s than 25 Pa
shall

Ducted equipment rated at less than 8 kW and intended to operate at an ESP, p,, of leg
be tested at free delivery of air according to ISO 5151.

B.2.3
appa

No otkier‘alterations to the equipment shall be made except for the attachment of the
ratus andtinstruments in the prescribed manner.

required test

B.2.q If necessary, the equipment shall be evacuated and charged with the type and amount
speciffed T the manufacturer's instructions.

of refrigerant

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 5m 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 of the interconnecting tubing shall be exposed
to the outdoor conditions with the rest of the tubing exposed to the indoor conditions. The line diameters,
insulation, details of installation, evacuation and charging shall be in accordance with the manufacturer's
published recommendations.
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B.3 Static pressure measurements across indoor coil — Equipment with a fan and a
single outlet

B.3.1 A short plenum shall be attached to the outlet of the equipment. This plenum shall have
cross-sectional dimensions equal to the dimensions of the equipment outlets. A static pressure tap shall be
added at the centre of each side of the discharge plenum, if rectangular, or at four evenly distributed locations
along the circumference of an oval or round plenum. These four static pressure taps shall be manifolded
together. The minimum length of the discharge plenum and the location of the static pressure taps relative to
the equipment outlets shall be as shown in Figure B.1, if testing a split-system unit, and as shown in

Figure B.2, if

testing a single-package unit.

B.3.2 A shprt plenum should be attached to the inlet of the equipment. If used, the nlet plenum shal
cross-sectio:[:al dimensions of the equipment inlet. In addition, four static pressure taps shall be adde
manifolded tpgether. This plenum should otherwise be constructed as shown for the inlet plenum inEigu

MThave

i‘;

and
B.2,

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

NOTE Figure B.3 is referenced here for guidance even though it specifically applies to ducted units’ tested withput an
indoor fan.

B.4 Equigment with fans and multiple outlets or multiple indoor units

B.4.1 Equipment with multiple outlet duct connections or multiple indeor units shall have a short plenum
attached to [each outlet connection or indoor unit, respectively. Each- of these short plenums shgll be
constructed @s described in B.3.1.1, including the static pressure taps.yAll outlet plenums shall dischargg into
a single common duct section. For the purpose of equalizing the static pressure in each plenum, an adjugtable
restrictor shgll be located in the plane where each outlet plenum enters the common duct section. Muiltiple

blower units
accordance

specifically recommended by the equipment manufacturer:

B.4.2 Ash
these short p

B.5 Equip

For an indog
outlet of thg
dimensions ¢
each plenum
plenums. Fo
the plenums
shown in Fig

employing a single discharge duct connection flange shall be tested with a single outlet plen
vith B.3.1. Any other test plenum arrangementssshall not be used except to simulate duct de

prt plenum should be attached to the-intet of each inlet duct connection or indoor unit. E3
lenums shall be constructed as described in B.3.1.2, including static pressure taps.

ment without a fan and with a single outlet
r coil that does not incorporate a fan, a short plenum shall be attached to both the inlet an
f the equipmentiniét and outlet. A static pressure tap shall be added at the centre of each s
each plenum;, the four static pressure taps shall be manifolded together. The minimum len

and theMoeation of the static pressure taps relative to the equipment inlet and outlet shall
Lire Bi3.

im in
Signs

ch of

d the

equipment. These.plenums shall have cross-sectional dimensions equal to the respgctive

de of

, if rectangular;-or at four evenly distributed locations along the circumference of oval or found

gth of
De as
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Key

1 mantmeter

2 exhaust plenum

3 equipment under test
4  static pressure taps

V)

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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Figure B.2 (continued)

erved
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Key

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

3 static pressure tap, outlet (4 required)

NOTE For circular ducts with diameter d, substitute nd 2/4 for (4 x B) or (C x D).

Figure B.2 — ESP measurements — Single package
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) O
= s
2
Key
1  manometer 4 coil section
2 outlet pressure taps 5 outlet duct
3 inlet duct
a

To airflow measuring apparatus.
NOTE 1 A and B are outlet dimensions; C and D are inlet dimensions.

NOTE 2  For circular ducts with diameter D, substitute nDi2/4 for (C x D) and nD02/4 for (4 x B), where D; is inlet
duct diameter and D is the outlet duct diameter.

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

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

Airflow determination

CA1.1
C.A1.2

rating
humi

C.2

Airflow should be measured using the apparatus and testing procedures given in this ann
Airflow quantities are determined as mass flow rates. If airflow quantities are.to-be €

purposes in volume flow rates, such ratings should state the conditions (pressure, tem
Jity) at which the specific volume is determined.

Airflow and static pressure

The area of a nozzle, 4,,, should be determined by measuring its diameter to an accuracy of +

locat
the o

C3

C.31
partit
conv
the tq

The
does

Ltlet and the other in the straight section near the radius.

Nozzle apparatus

on in which one or more nozzles are located (see Figure C.1). Air from the equipment
pyed via a duct to the receiving chamber, where it passes through the nozzle(s) and is then
st room or channelled back to the equipment's inlet.

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

EX.

xpressed for
perature and

D,2 % in four

ons approximately 45 ° apart around the nozzle in each of two places through the nozzle throat, one at

Nozzle apparatus, consisting of a receivihng chamber and a discharge chamber separated by a

under test is
exhausted to

t air leakage
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Key

1 discharge|chamber
2 exhaust fgn

3 diffusion Qaffle

4  Pitot tube|(optional)
5 nozzle

[O]

o

Airflow.

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

chamber sid

5 o N o

receiving chamber

apparatus-for differential pressure measurement
adaptor.duct (see C.5.1)

nozzle throat diameter

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

Figure C.1 — Airflow measuring apparatus

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.

46
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C.3.4 Manometers, for measuring the static pressure drop across the nozzle(s).

One end of the manometer should be connected to a static pressure tap located flush with the inner wall of the
receiving chamber and the other end to a static pressure tap located flush with the inner wall of the discharge
chamber or, preferably, several taps in each chamber should be connected to several manometers in parallel
or manifolded to a single manometer. Static pressure connections should be located so as not to be affected
by airflow. Alternatively, the velocity head of the air stream leaving the nozzle(s) may be 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

deter

mined for each nozzle.

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

C.3.8

C.3.5
provi

1 The throat velocity of any nozzle in use should be not less than 15 m/s or more than

sions of C.3.5.3 and C.3.5.4.

C.3.33 The nozzle discharge coefficient, Cy, for the construction shown in Figure C.2, which

lengt

for R

The |

wher

),

C.3.5
they

n to throat diameter ratio of 0,6, may be determined using Equation (C.1);

7,006 134,6

+
\/E Re

bynolds numbers, Re, of 12 000 and above.

4 =0,998 6

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

Re = ’nDn

v

W

n is the airflow velocity at the throat of the nozzle;

D is the diameter of the throat of the nozzle;

n
is the kinematic viscosity of air.

4 Nozzles 4may also be constructed in accordance with appropriate national standa
can be used imthe apparatus described in Figure C.1 and they result in equivalent accuracy.

B5 m/s.

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

has a throat

(C.1)

(C.2)

ds, provided

©I1SO

2011 — All rights reserved

47


https://standardsiso.com/api/?name=bd4b42f00b1a679e6f5be1fdd8766371

ISO 13253:

axes of el

throat section

1
2
3 elliptical g
D nozzle thr

C.4 Static

C.41 The
surfaces and
of burrs and

C4.2 The
to the equipn
equipment o

2011(E)

1
| —
'*. D, . 0.6D,
|
[ e e i
. | g
~_ |
D
S S
__f/ 5
3

ipse

pproach
bat diameter, in metres

Figure C.2 — Airflow measuring nozzle

pressure measurements

pressure taps should-¢onsist of (6,25 + 0,25) mm diameter nipples soldered to the outer pl
centred over 1 mm,diameter holes through the plenum. The edges of these holes should b
pther surface irfegularities.

plenum and‘duct section should be sealed to prevent air leakage, particularly at the conne
hent and-the air measuring device, and should be insulated to prevent heat leakage betwee
itlet-and the temperature-measuring instruments.

BENUM
b free

tions
n the

C.5 Disch

arge 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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Indoor-side airflow measurements

The following readings should be taken:

a) barometric 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, ¢,,, through a single nozzle is determined using Equation (C.3):

wher

2
I =Y xCyx Ay %

n

P p, is velocity pressure at nozzle throat or static pressure difference across themozzle.

The gxpansion factor, Y, is obtained using Equation (C.4):

' = 0,452 + 0,548

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

Air vq

wher

1_Pv
Pn

Y =

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

1y =Cyq XAn\IZPVVr,l

e 77, is calculated using Equation (€,7):

=

1+ W,

and I, is the specific humidity at the nozzle inlet.

C.6.3
rate i

C.7

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

Ventilation, exhaust and leakage airflow measurements — Calorin

(C.3)

(C.4)

(C.5)

(C.6)

(C.7)

the total flow

neter test

met

haod

C.71

T

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

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

a) barometric pressure;

b) nozzle wet- and dry-bulb temperatures;

c) nozzle velocity pressure.

©I1SO
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C.7.3 Airflow values should be calculated in accordance with C.6.2.

o O~ WON -~

50

pressure manometers

discharge
exhaust fa
damper
nozzle
pick-up tu

chamber
n

I
l\

Py

21,5D,
=

235D,
w

| 7 22,50

| “

-

A
D, nozzle throat diameter, in metres
De compartment equalization pressure
D, nozzle velocity pressure

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

Calorimeter test method

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

balarn
capa
rejec

D.1.2
partit
equig
the in
side
alter

D.1.3
betw
comg
one (¢
mand

Sincs
oppo
so lo
equa
of its
exha

The
the s
1,25

cing the cooling and dehumidifying effects with measured heat and water inputs., The
City provides a conformative test of the cooling and dehumidifying effect by balancing the he
ion on the condenser side with a measured amount of cooling.

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

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

artments and also to permit measurement of leakage, exhaust and ventilation air. This devig
r more nozzles of the type shown in Figure C.2;-a'discharge chamber equipped with an exh
meters for measuring compartment and airflow.pressures.

the airflow from one compartment to the ‘other may be in either direction, two such device
Site directions or a reversible deviceshould be used. The manometer pressure pick-up tub
cated as to be unaffected by air discharged from the equipment or by the exhaust from t
izing device. The fan or blower which exhausts air from the discharge chamber, should pe
airflow by any suitable means;‘such as a variable speed drive or a damper as shown in Fig

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

D.1.

open
open
bezﬂ

the back of console-type equipment, which should be in normal relat|on to the wall.

The sjze\of the calorimeter should be sufficient to avoid any restriction to the intake
ngs of_the’equipment. Perforated plates or other suitable grilles should be provided at t
ng frém the reconditioning equipment to avoid face velocities exceeding 0,5 m/s. Sufficient
owed |n front of any inlet or dlscharge grilles of the eqmpment to avoid mterference with the

st from this fan or blower-should be such that it does not affect the inlet air to the equipment.

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

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

partition wall

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

e consists of
aust fan and

5 mounted in
s should be
he pressure-
'mit variation
ure C.3. The

hents so that
greater than

or discharge
ne discharge
space should
airflow. The

Cei

m, except for
ling-mounted

equipment should be installed at a minimum distance of 1,8 m from the floor. Table D.1 gives the suggested
dimensions for the calorimeter. To accommodate peculiar sizes of equipment it may be necessary to alter the
suggested dimensions to comply with the space requirements.
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Table D.1 — Sizes of calorimeter

D.1.5 Each
prescribed c
supply sens
compartmen
controlled an

D.1.6 Whe
capabilities f
used as long

D.1.7 Recq
ensure airflg
calorimeter.

dry-bulb tem

D18 ltis
and airflow p
the resultan
arrangement
under test.

The point of
following con

. . Suggested minimum inside dimensions

Rated cooling capacity of of each room of the calorimeter

equipment?
m
w
Width Height Length

3000 2,4 21 1,8

6 000 2,4 2,1 2,4

9 000 2,7 2,4 3,0

12 000" 3,0 2,4 S,/

@  Allfigures are round numbers.

b Larger capacity equipment will require larger calorimeters.

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

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

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

nditioning apparatus for both compartments shodld be provided with fans of sufficient capaq
ws of not less than twice the quantity of air“discharged by the equipment under test i
[he calorimeter should be equipped with means of measuring or determining specified wet
beratures in both calorimeter compartments.

recognized that in both the indoof-side and outdoor-side compartments, temperature grac
atterns result from the interaction of the reconditioning apparatus and test equipment. Ther
conditions are peculiar tog-and dependent on, a given combination of compartment
and size of reconditioning_apparatus and the air discharge characteristics of the equip

v and
brs to
-side
d be

oling
by be

ity to
n the
- and

ients
pfore,
size,
ment

t and
s, as

measurement of -specified test temperatures, both wet- and dry-bulb, should be such that the
ditions are fulfilled:

hsured temperatures should be representative of the temperature surrounding the equipmern
imulate the’conditions encountered in an actual application for both indoor and outdoor side

| above.

DIN

N any

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

a) The mez:
should s
indicate

b) At the pbi

c)

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

D.1.9 During a heating capacity test, the temperature of the air leaving the indoor side of the heat pump
shall be monitored to determine if its heating performance is being affected by a build-up of ice on the
outdoor-side heat exchanger. A single temperature-measuring device, placed at the centre of the indoor-air
outlet, 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.
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D.1.10 Interior surfaces of the calorimeter compartments should be of non-porous material with all joints
sealed against air and moisture leakage. The access door should be tightly sealed against air and moisture
leakage by use of gaskets or other suitable means.

D.1.11 If defrost controls on the heat pump provide for stopping the indoor airflow, provisions shall be made
to stop the test apparatus airflow to the equipment on both the indoor and outdoor sides during such a defrost
period. If it is desirable to maintain operation of the reconditioning apparatus during the defrost period,
provisions may be made to bypass the conditioned air around the equipment as long as assurance is provided
that the conditioned air does not aid in the defrosting. A watt-hour meter shall be used for obtaining the
integrated electrical input to the equipment under test.
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‘/ RO H 7 AN, H 7 L
Key
1 optdoor-side Compartment 6 mixer
2 cpoling coil 7 air sampling tube
3 hpating coll 8 equipment under test
4 humidifier 9 indoor-side compartment
5 fan 10 pressure-equalization device

Figure D.1 — Typical calibrated room-type calorimeter
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1 controlledttemperature air space 7  mixer

2 outdoor-side compartment 8 airsampling tube

3 cooling cdil 9 ( equipment under test

4 heating cqil 10 indoor-side compartment

5 humidifier 11 pressure-equalization device
6 fan

Figure D.2= Typical balanced ambient room-type calorimeter

D.2 Calibrated room-type calorimeter

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

D.2.2 For calibrating the heat leakage through the separating partition alone, the following procedure may
be used: A test is carried out as described 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 compartment, thus eliminating
heat leakage through the partition, while the 11 °C differential is maintained between the heated compartment
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 compartment equipped with a means of cooling, an alternative means of
calibration may be to cool the compartment 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 compartment 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.

D.3 [Balanced ambientroom-type catorimeter

D.3.1 The balanced ambient room-type calorimeter is shown in Figure D.2 and is based\on the principle of
mainfaining the dry-bulb temperatures surrounding the particular compartment equal to [the dry-bulb
temppratures maintained within that compartment. If the ambient wet-bulb temperature is alsp maintained
equa| to that within the compartment, the vapour-proofing provisions of D.1.10 are netfequired.

D.3.2 The floor, ceiling and walls of the calorimeter compartments shall.be)spaced at suffident distance
from |the floor, ceiling and walls of the controlled areas in which the compartments are located in order to
provifle a uniform air temperature in the intervening space. It is recommended that this distange be at least
0,3 m. Means shall be provided to circulate the air within the surrounding space to prevent stratifi¢ation.

D.3.3 Heat leakage through the separating partition shall be _introduced into the heat balande calculation
and may be calibrated in accordance with D.2.2 or may be calculated.

D.3.4 Itis recommended that the floor, ceiling and walls of the calorimeter compartments be ingsulated so as
to limit heat leakage (including radiation) to no more than 10 % of the test equipment's capacity, With an 11 °C

tempprature difference, or 300 W for the same temperature difference, whichever is the greater, as tested
using the procedure given in D.3.2.

D.4 |Calculation of cooling capacity

D.4.1 The energy flow quantities\used to calculate the total cooling capacity based on indpor-side and
outdgor-side measurements are'‘shown below in Figure D.3.

D.4.2 The total cooling-capacity on the indoor-side, ¢, as tested in either the calibrated|or balanced
ambignt room-type calorimeter (see Figures D.1 and D.2), is calculated using Equation (D.1):

Prci = ZPc + (hgt = w2 )Wr + @ + @y (D.1)

NOTE Ifsne-water is introduced during the test, £, is taken at the temperature of the water in the hufnidifier tank of
the cgnditioning apparatus.

nreaectical o maaociiea tha tam robiie £t lagvan

D-4- ‘VAVII IUn ;t is n\Jt Plaul;\/al v mcaoulc uare LUIIIpeIalUIU T uane a;r IUUV;IIg the induor Side :Ompartment
and entering the outdoor-side compartment, the temperature of the condensate may be assumed to be at the
measured or estimated wet-bulb temperature of the air leaving the test equipment.

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

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

indoor-side and outdoor-side compartments may be determined from the calibrating test or, in the case of the
balanced ambient room-type compartment, may be based on calculations.
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NOTE V3lues for the variables identified in the figure are calculated using Equations (D.1) to (D.4).
Figure D.3 — Calorimeter energy flows during cooling capacity tests

D.4.6 The [total cooling capacity’on the outdoor-side, ¢,.,, as tested in either the calibrated or balgnced
ambient room-type calorimeter{see Figures D.1 and D.2) is calculated using Equation (D.2):

Preo = O —LPoc Y +(hw3 _hWZ)Wr +¢Ip +Po (D.2)

NOTE THe h enthalpy is taken at the temperature at which the condensate leaves the outdoor-side compartrjent of
the reconditior'ing apparatus.

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

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

D.4.8 The latent cooling capacity (room dehumidifying capacity), ¢,, is calculated using Equation (D.3):

9q = KWy (D.3)
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D.4.9 The sensible cooling capacity, ¢, is calculated using Equation (D.4):
Psci = Prci — P (D.4)

D.4.10 Sensible heat ratio (SHR) is calculated using the following: Psci

tci

D.5 Calculation of heating capacity

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

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

D.5.2 Determination of the indoor-side heating capacity by measurement in the indoor-side compartment of
the calorimeter, ¢, is calculated using Equation (D.5):

Ohi = Pci —LPic — Pip — i (D.5)

NOTE 2P, is the other power input to the indoor-side compartment (e.g. illumination, electrical and thermal power
input to the compensating device, heat balance of the humidification device), in watts.
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D.5.3 Determination of the heating capacity by measurement of the heat-absorbing side, ¢, is calculated
for equipment where the evaporator takes the heat from an airflow using Equation (D.6):

Pho = 2Poc +Pt+(hw4 _hw5)qm,w _¢Ip_¢|o (D.6)
where
XP,. is the total power input to the outdoor-side compartment with the exception of the power input to

the equipment, in watts;

dmw Is the water mass flow supplied to the outside compartment for maintaining the test conditions, in
kilograms per second,;

hys ig the specific enthalpy of the condensed water (in the case of test condition “high™)-and [frost,
rg@spectively (in the case of test condition H2 or H3) in the equipment, in joules per kilegram;

Do ig the heat flow through the remaining enveloping surfaces into the outdoor-side”compartmgnt, in
watts.
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Annex E
(normative)

Indoor air enthalpy test method

General

In thela air enthalpy method, capacities are determined from measurements of entering and |eaying wet- and

dry-b|

E.2

E.2.1
conn
attac
of th
Cross
veloo
differ|
Ane

Airflo

NOTH

annej.

E.2.2
meth

ulb temperatures and the associated airflow rate.
Application

Air leaving the equipment under the test shall lead directly to the'discharge chambgr. If a direct
bction cannot be made between the equipment and the discharge €hamber, a short plepum shall be

ned to the equipment. In this case, the short plenum shall have the-same size as the disch
e equipment or shall be constructed so as not to prevent(the leaving air from exg
-sectional area of the airflow channel through the discharge.chamber shall be such that th

ence between the discharge chamber and the intake opening of the equipment under test s
ample of the discharge chamber test set-up is shown in Figure E.1.

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

Additional guidance can be found in ISO 3966 and ISO 5167-1, as appropriate, and in the prg

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

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

brge opening
anding. The
b average air

ity is less than 1,25 m/s against the airflow rate of the €quipment under test. The static pressure

hall be zero.

visions of this

enthalpy test

tests that

Variations of arithmetical Maximum vzl;iation of
Reading mean values from specified individual readings from
test conditions specified test|conditions
Temperature of.aird€aving the indoor side:
— Mdry-bulb — +2.0 9@
Extetlnal resistance to indoor airflow 15 Pa 15 Fa

a

The tolerance represents the greatest permissible difference between the maximum and minimum observations during the test.
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Key

>J°
JI2 JI2
0<K<JR2
PL.1 PL.2
V,<1,25 m/s’
— ——

1 static predsure tappings

2 equipment under test

8 Toairsa
b J=2D,,

€V, is the dverage air velocity at PL.2.

Figure H.1 — Discharge chamberrequirements when using the indoor air enthalpy test method

pler and airflow measuring apparatus.
here D, = 44B/n and 4 and B are the dimensions of the equipment's air outlet.

E.2.3 When conducting ttansient heating capacity tests using the indoor air enthalpy test method, the
additional test tolerances given in Table E.2 shall apply.

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

Reading

Variations of arithmetical mean values

from specified test conditions

Variation of individual readings from
specified test conditions

Interval H?@

Interval DP

Interval H?2

Interval DP

External resistance to airflow

+5 Pa

+5 Pa

NOTE

For transient heating tests, see 7.1.11.

a

b
the heating mode.

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

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

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

¢tCi — qV,l(hIa; _ha2) — qV;,(Elf1 _h32) (E1)
n n(1+Wy,)

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

Vo I sl L =C L yal -(f‘ L =C L
l” _ IV,I\ pal-dl pas dé}_ Ty, I\~ palmdl Pdz™dz)
sci —

Vn () =2

The latent cooling capacity based on the indoor-side test data, ¢, shall be calculated using Equption (E.3) or
(E.4)

_ Kaayi(Wn—W) _ Kaayi(Wn ~Wi)

1) E.3
d v, vi(1+m,) (E3)
Pd = Ptci — Psci (E.4)
E.4 |Calculation of heating capacity
Totallheating capacity based on indoor-side data, ¢, shall be calculated using Equation (E.5):
b - qy (CpaZtaZ _Cpa1ta1) 4y (CpaZtaZ _Cpa1ta1) (E.5)
! Vn Valt+my) '
NOTEH Equations (E.1), (E.2), (E.3) and (E.5) do not provide allowance for heat leakage in the tes] duct and the

discharge chamber.

E.5 |Airflow enthalpy measurements

E.5.1 General

The fpllowing test apparatus arrangements are recommended.

E.5.2 Tunnel air 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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1 outdoor-side test room 7  door/window
2 outdoor upit of equipment under. test 8 insulation
3 indoor-side coil section of equipment under test 9 indoor-side test room
4 air tempefature and humidity measuring instruments 10 room conditioning apparatus
5 mixer 11 apparatus for differential pressure measurement
6 airflow mdasuringsapparatus

Figure E.2 — Tunnel air enthalpy method

E.5.3 Loop air enthalpy method

This arrangement differs from the tunnel arrangement in that the air measuring device discharge is connected
to suitable reconditioning equipment which 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 °C of the desired test inlet dry-bulb temperature. Wet- and dry-bulb
temperatures and external resistance are to be measured by suitable means.
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1 optdoor-side test room 57, reconditioning apparatus
2 optdoor unit of equipment under test 6 airflow measuring apparatus
3 indoor unit of equipment under test 7 indoor-side test room
4  tgmperature and humidity measuring instruaents 8  apparatus for differential pressure measurement
a  Ajrflow.

Figure E.3'— Loop air enthalpy test method arrangement

E.6 |Calorimeter air enthalpy method

For equipmentin'which the compressor is ventilated independently of the indoor air stream, the cplorimeter air
enthglpy method arrangement shall be employed to take into account compressor heat radiation (see
Figure E.4)>1n this arrangement, an enclosure is placed over the equipment under test or the applicable part
therepf: ThIS enclosure may be constructed of any swtable materlal but shall be non-hydroscopig, airtight and

ated- = s C A he-equipment and
the enclosures and in no case shaII the enclosure be closer than 150 mm to any part of the equipment. The
inlet to the enclosure shall be remotely located from the equipment's inlet so as to cause circulation
throughout the entire enclosed space. An air-measuring device is to be connected to the equipment's
discharge. This device shall be well insulated where it passes through the enclosed space. Wet- and dry-bulb
temperatures of the air entering the equipment are to be measured at the enclosure inlet. Temperature and
external resistance measurements shall be carried out by suitable means.
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Figure E.4 —Calorimeter air enthalpy test method arrangement
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F.1

F.1.1] In this method, total cooling or heating capacity is determined as follows:

ISO 13253:2011(E)

Annex F
(informative)

Compressor calibration test method

General description

a) Iom measurements of properties of the refrigerant entering and leaving the indoor-side of the equipment

b)

nd the associated refrigerant flow rate as determined by subsequent calibration of the compgressor under
ifdentical operating conditions; direct capacity measurements should be used-when the supgrheat of the
fefrigerant leaving the evaporator is less than 3,0 °C;

by measuring capacity directly with a calorimeter when the compressor is operating at |the identical
¢onditions encountered during the equipment test.

F.1.2] When the compressor calibration method is employed, thesfequirements in F.2 and F.3 gpply to both

the efuipment test and the compressor calibration test.

F.1.3[ Cooling and heating capacities obtained using the“compressor calibration method should include

thernpal effects of the fan.

F.2

Measurement of refrigerant properties

F.2.1 The equipment should be operated at the desired test conditions, and measurements of the
tempgrature and pressure of the refrigerant entering and leaving the compressor should be recofded at equal
interyals that span 5 min or less. These-readings should be obtained during the data collection |period of the

cooli

mng or heating capacity test.

F.2.2] On equipment not sensitive to refrigerant charge, pressure gauges may be tapped into the refrigerant

lines

F.2.3] On equipment sensitive to refrigerant charge, refrigerant pressures should be determi

test

temppratures are “measured during the test by means of thermocouples soldered to return

ed after this
because the connection of pressure gauges might result in a loss of charge. To accpmplish this,
bends at the

midppints of each indoor and outdoor coil circuit or at points not affected by vapour superheat or liquid

sub-goolingEollowing the test, gauges are connected to the lines and the equipment is e
charg

and

acuated and
ed with-the type and quantity of refrigerant specified on the nameplate. The equipment is then operated
at test condltlons and if necessary, refrlgerant charge is added or removed unt|I the coil thermocouple
apour entering
Ieavrng the compressor are W|th|n +2 0 C of thelr orrglnal values, and the temperature of the liquid

entering the expansion device is reproduced to within £0,6 °C. The operating pressures should then be
observed.

F.2.4 Refrigerant temperatures should be measured by means of thermocouples soldered to the lines at

appr

opriate locations.

F.2.5 No thermocouples should be removed, replaced, or otherwise disturbed during any portion of a
complete capacity test.
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F.2.6 Temperatures and pressures of the refrigerant vapour entering and leaving the compressor should be
measured in the refrigerant lines approximately 250 mm from the compressor shell. If the reversing valve is
included in the calibration, these data should be taken on the lines to the coils and approximately 250 mm
from the valve.

F.3 Compressor calibration

F.3.1

The refrigerant flow rate, g,, should then be determined from the calibration of the compressor at the

predetermined compressor entering and leaving refrigerant pressures and temperatures by one of the primary

test methods

described in the ISO 917.

F.3.2 Cali

F.3.3 The

qr = i

for:
a) the seco
b) the floog
c) the dry-s
d) the cong
F.3.4 The

F.3.5 Tota
calculated as

F.4 Direc
F.41 For

3,0 °C, the rg
A water-cool

of the calorimeter arrangéments in F.3.3.

F.4.2 This
is less than 2

refrigerant flow rate, ¢, is calculated using Equation (F.1):

I(hg1—he1)

ndary refrigerant calorimeter method;

ed-system primary refrigerant calorimeter method;

ystem primary refrigerant calorimeter method;

entric tube calorimeter method.

haseous refrigerant flow meter method gives refrigerant flow directly.

cooling capacity is calculated as\prescribed in F.5.1 and F.5.2. Total heating capadg
prescribed in F.6

heating capacity measurements

compressor calibration tests, when the evaporator superheat on the heating cycle is less
frigerant flow rate-should be determined using the heat rejection from the calorimeter conds
bd condenser)insulated against heat leakage, is required. The condenser may be used wit

method may be used only when the calculated heat leakage from the condenser to the an
%’ of the refrigerating effect of the compressor.

ration tests should be performed with the compressor and reversing valve (where used) el:t the
same ambiemt temperature and air pattern as in the tested equipment.

(F.1)

ity is

than
nser.
N any

bient

F.4.3 The compressor calibration test should be run as specified in F.3. Additional data required are:

a) refrigera
b) refrigera
c)

d) ambient
e) quantity
f) average
66

nt pressure and temperature entering the condenser;

nt pressure and temperature leaving the condenser;

water temperatures entering and leaving the condenser;

temperature surrounding the condenser;
of condenser cooling water;

temperature of condenser jacket surface exposed to ambient.

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=bd4b42f00b1a679e6f5be1fdd8766371

ISO 13253:2011(E)

F.4.4 The refrigerant flow rate, ¢, is calculated using Equation (F.2):

|:qwcpw (tw1 _tw2)+AI (tc _ta)J
g; = " (F.2)
g2 ~ 2

F.4.5 Total heating capacity, ¢y, is calculated as given in Equation (F.5).

F.5 Calculation of cooling capacity

F.5.1] For tests in which the evaporator superheat is 3,0 °C or more, total cooling capaeity based on
compressor calibration data is calculated from the refrigerant flow rate using Equation (F.3):

Prei = qr (hep = he1) = Py (F.3)

F.5.2 For tests in which the evaporator superheat is less than 3,0 °C, total.cooling capacity |is calculated
usind Equation (F.4):

Prci :¢e+AI(ta_tc)Pi (F.4)

F.6 |Calculation of heating capacity

Total| heating capacity, ¢y,, based on compressor calibration data, is calculated from the refrigefant flow rate
using Equation (F.5):

Pini = qr (1= he2 )= P (F.5)
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Annex G
(informative)

Refrigerant enthalpy test method

G.1 General

G.1.1 In th
Enthalpy chg

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

G.1.2 This
where norma3

sub-cooled Ig¢ss than 2,0 °C nor for tests in which the superheat of the vapour Iéaving the indoor side is

G.1.3 This
than 3,0 °C.
G.1.4 Cool

thermal effed

G.2 Refrig

G.21 The
liquid line up
does not exc

G.2.2 Tem
downstream
and the abs
recommendsg
advantage of

G.2.3 Atth
equipment a

m
B
m3

is test method, capacity is determined from the refrigerant enthalpy change and flow
nges are determined from measurements of entering and leaving pressures and temperatu

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

method should be used neither for tests in which the refrigerant liquid-teaving the flow mg

ng and heating capacities obtained by the refrigerant enthalpy method should includ
ts of the fan.

erant flow method

refrigerant flow-rate should be measured with an integrating-type flow meter connected i
stream of the refrigerant control device. ‘This meter should be sized such that its pressure
ped the vapour pressure change that a'2;0 °C temperature change would produce.

berature and pressure measuring instruments and a sight glass should be installed immed
of the meter to determine if the\refrigerant liquid is adequately sub-cooled. Sub-cooling of 2
ence of any vapour bubbles*in the liquid leaving the meter are considered adequate.
d that the meter be installed at the bottom of a vertical downward loop in the liquid line tg
the static head of the(liquid thus provided.

nd its concentration of oil, ¢, calculated using Equation (G.1):

—my

— Ny

-rate.
es of

| and

ter is
less

e the

h the
drop

iately
,0°C
It is
take

e end of the test;-a 'sample of the circulating refrigerant and oil mixture may be taken frofn the

(G.1)

The total ind

fo ol £l 4 la Lol o $aoal £ 4l ry £ +l + lat:
diTU TIUW T4l STTUUTU DT CUTTTUITU TUT UTC alTioutit Ut vl vitouiatinry.

G.3 Refrigerant temperature and pressure measurements

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

Total cooling capacity, ¢, based on volatile refrigerant flow data, is calculated using Equation (G.2):

Prei = Xrdro (hr2 _hr1)_Pi

G.5 Calculation of heating capacities

Total heating capacity, ¢y,;, based on volatile refrigerant flow data, is calculated using Equation (G.3):

Pthi = X1dro (hr1 _hr2)+Pi

© 1S0O 2011 — All rights reserved
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Annex H
(informative)

Outdoor air enthalpy test method

H.1 General

H.11 Inth
wet- and dry;

H.1.2 Outd
Additional pn
permitted by

H.2 Test

H.21 Whe
the attachme
so, correctio
have thermo
coil circuit. E
connected td
operated at
apparatus. O
has been at
pressure or
equilibrium ig
observed du
is attained. T
conditions w|
agree to with

cooling and the heating cycle, but anly‘need be done at any one condition for each.

H.2.2 For
calorimeter 4
heat radiatio

H.2.3 Whe
the capacity
tests should

b air enthalpy test method, capacities are determined from measurements of entering and'le

bulb temperatures and the associated airflow rate.

oor air enthalpy tests are subject to the apparatus arrangement limitations specified in |
pvisions apply if the compressor is ventilated independently (see H.2.2). Line|loss adjust
H.4.3, may be carried out if the equipment employs remote outdoor coils.

oom requirements

h the air enthalpy method is employed for outdoor-side tests,, it should be ascertained wh
nt of the airflow measuring device changes the performance ‘6f the equipment being tested 4
ns should be made for this change (see Figure H.1). T.o*accomplish this, the equipment s
couples soldered to return bends at approximately the,midpoints of each indoor coil and ou
[uipment not sensitive to refrigerant charge may, altérnatively, be provided with pressure ga

he desired conditions, with the indoor-side test apparatus connected but not the outdoo
ata should be recorded at 10 min intervals for'a period of not less than 30 min after equili
ained. The outdoor-side test apparatus<should then be connected to the equipment an
temperatures indicated by the aforementioned gauges or thermocouples noted. If,
again attained, these do not average within £0,3 °C or its pressure equivalent of the ave
ing the preliminary test, the outdoorairflow rate should be adjusted until the specified agres
he test should be continued_for a period of 30 min after attainment of equilibrium at the p
th the outdoor test apparatus connected; the indoor-side test results during this interval s
in £2,0 % with the results obtained during the preliminary test period. This applies for bof

aving

1.2.1.
ment,

ether
nd, if
hould
tdoor
uges

access valves or tapped into the suction and discharge lines. The equipment should then be

-side
Drium
d the
after
ages
ment
roper
hould
h the

bquipment in whieh the compressor is ventilated independently of the outdoor air stream, the

ir enthalpy method arrangement should be employed in order to take into account compr
h (see Figure,H.1).

h the outdoor airflow is adjusted as described in H.2.1, the adjusted airflow rate is employ
caleulation. In such cases, however, the outdoor fan power input observed during the prelin

ESSor

ed in
inary

be-used for rating purposes.
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