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ISO (the Ir||ternational Organization for Standardization) is a worldwide

federation d
preparing |
technical cq
a technical
on that co
governmen
collaborateg
(IEC) on all

Draft Interr

f national standards bodies (ISO member bodies). The work of
hternational Standards is normally carried out through 1SO
mmittees. Each member body interested in a subject for which
Ccommittee has been established has the right to be represented
mmittee. International organizations, governmental and non-
al, in liaison with ISO, also take part in the work. 1SO

closely with the International Electrotechnical Commission
matters of electrotechnical standardization.

ational Standards adopted by the technical committees are

circulated tp the member bodies for voting. Publication as an Internationdl

Standard rg
a vote.

This part of
Refrigeratig
and heat pu

ISO 13256
source hea

Part 1

Part 2

Annexes A
Annexes F,

quires approval by at least 75 % of the member bodies casting

ISO 13256 was developed by ISO Technical Committee TC 86,
n, Subcommittee SC 6, Testing and rating of air-conditioners
mps.

consists of the following parts, under theCgeneral title Water-
pumps — Testing and rating for performance:

| Water-to-air and brine-to-air heat\pumps
| Water-to-water and brine-to-water heat pumps

B, C, D and E form an, integral part of this part of ISO 13256.
G and H are for information only.
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Introduction

This part of ISO 13256 covers heating and cooling systemg which are
generally referred to as “water-source heat pumps.” OThese systems
generally include an indoor coil with air-moving means; a~compgressor, and
a refrigerant-to-water or refrigerant-to-brine heat exchanger.| A system
may provide both heating and cooling, cooling-only, or heating-only
functions.
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Water-source heat pumps — Testing and rating for performance —

Part 1:

Wate

1 Sco

1.1 Thig part of 1ISO 13256 establishes performance testing and rating  criferia for factory-made

-to-air and brine-to-air heat pumps

DE

residential,

commerdial and industrial, electrically-driven, mechanical-compression type, water-to-air and bring-to-air heat

pumps.
matched

The requirements for testing and rating contained in this part_of 1SO 13256 are based on
assemblies.

the use of

1.2 Egdipment designed for rating at one application under thishpart of 1SO 13256 may not be sUitable at all

applicatigons covered in this part of ISO 13256.

1.3 Thig part of ISO 13256 does not apply to the testing.and rating of individual assemblies for separ
to the tedting and rating of heat pumps covered in ISO 5251, ISO 13253 or ISO 13256-2.

NOTE —

2 Normative reference

The follo
ISO 1324
parties td
most rec

ving standard contains proyisions which, through reference in this text, constitute provisions o
6. At the time of publication, the edition indicated was valid. All standards are subject to r¢
agreements based on-this part of ISO 13256 are encouraged to investigate the possibility of
bnt edition of the standard indicated below. Members of IEC and 1ISO maintain registers of cu

ate use, nor

For the purpose of the remaining clauses, the terms “equipment” or “heat pumps” may be used to mean “water-to-air
heat pumps” or “brine-to-air heat pumps” and the term “liquid” refers to either “water” or “brine”.

this part of
bvision, and
hpplying the
rrently valid

Internatignal Standards.

ISO 817:+1), Refrigerarts — Number designation.

3 Defipitions

For the plurposes of this part of ISO 13256, the following definitions apply
3.1

water-to-air heat pump and/or brine-to-air heat pump

heat pump which consists of one or more factory-made assemblies which normally include an indoor conditioning
coil with air-moving means, compressor(s), and refrigerant-to-water or refrigerant-to-brine heat exchanger(s),

including
NOTES

means to provide both cooling and heating, cooling-only, or heating-only functions

1 When such equipment is provided in more than one assembly, the separated assemblies should be designed to be used

together.

2 Such equipment may also provide functions of sanitary water heating, air cleaning, dehumidifying, and humidifying.

1 Tobep

ublished. (Revision of ISO 817:1974)
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3.1.1

water-loop heat pump application
water-to-air heat pump using liquid circulating in a common piping loop functioning as a heat source/heat sink

©1SO

NOTE — The temperature of the liquid loop is usually mechanically controlled within a temperature range of 15 °C to 40 °C.

3.1.2

ground-water heat pump application
water-to-air heat pump using water pumped from a well, lake or stream functioning as a heat source/heat sink

NOTE — The temperature of the water is related to the climatic conditions and may vary from 5 °C to 25 °C for deep wells.

3.1.3
ground-loog
brine-to-air
source/heat

NOTES
1 The heat
2 The temp

3.2

total cooling
amount of g
of time, in W

3.3

heat pump application
heat pump using a brine solution circulating through a subsurface piping loop functiening a
sink

pxchange loop may be placed in horizontal trenches or vertical bores, or be submergédiin a body of surf:
ature of the brine is related to the climatic conditions and may vary from -5 °C te-40 °C.

capacity
ensible and latent heat that the equipment can remove from the\Conditioned space in a defing
atts, as determined by the specified test methods

net total cogling capacity

total cooling
(See 4.1.3.

3.4

heating cap
amount of
determined

35

net heating
heating cap
(See 4.1.3.
3.6

rated voltag
voltage sho|

3.7

capacity with fan power adjustment

acity
heat that the equipment can add/to the conditioned space in a defined interval of time, in
by the specified test methods

capacity

acity with fan power adjustment

e
wn on.the'nameplate of the equipment, in volts

IS a heat

hce water.

d interval

watts, as

rated frequency

frequency s

3.8

hown on the nameplate of the equipment, in hertz

energy efficiency ratio (EER)
ratio of the net total cooling capacity to the effective power input at any given set of rating conditions, in watts per

watt

3.9

coefficient of performance (COP)
ratio of the net heating capacity to the effective power input of the equipment at any given set of rating conditions, in
watts per watt
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3.10
standard air
dry air at 20,0 °C and 101,324 kPa having a mass density of 1,204 kg/m3

3.11
effective power input
average electrical power input to the equipment within a defined interval of time, in watts; i.e. the sum of:

— the power input for operation of the compressor excluding additional electrical heating devices,

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

-1:1998(E)

— the ﬂ)roportional power input of the conveying devices for the transport of the heat transfer media

through the

heat|pump only (e.g., fans, pumps, whether internal or external, whether provided with the equipmemnt or not)

(See 4.13and 4.1.4.)

3.12
latent copling capacity

amount ¢f latent heat that the equipment can remove from the conditioned space-in a defined intervg
watts

3.13
sensible pooling capacity

| of time, in

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

watts

4 Ratiphg and test conditions
4.1 Rajing conditions for the determination of capacity

4.1.1 Standard ratings

Standard ratings shall be established at thesstahdard rating conditions specified in 4.2, using the test
describedl in clause 6. Standard ratings relating to cooling and heating capacities shall be net values, i
effects of circulating- fan heat, but not including supplementary heat. Standard efficiency ratings shall k
the effective power input as defined in~3;11.

4.1.2 Power input of fans for heat.pumps without duct connection

In the cape of heat pumps which are not designed for duct connection and which are equipped with an
all power consumed by thefans shall be included in the effective power input to the heat pump.

4.1.3 Power input offans for heat pumps with duct connection

4.1.3.1 |f no fan-is’provided with the heat pump, a fan power adjustment is to be included in the effe
input to the heatpump, using the following formula:

procedures
hcluding the
e based on

ntegral fan,

ctive power

y=1 A

G—>=7Pp
Ot =

n
where

¢rq  is the fan power adjustment, in watts;

n = 0,3 x 103 by convention;

Ap is the measured internal static pressure difference, in pascals;
g isthe nominal airflow rate, in litres per second.

This value shall be added to the heating capacity and subtracted from the cooling capacity.
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4.1.3.2 If a fan is an integral part of a heat pump, only the portion of the fan power required to overcome the
internal resistance shall be included in the effective power input to the heat pump. The fraction which is to be
excluded from the total power consumed by the fan shall be calculated using the following formula:

q x Ap
n

Ot =

where
¢rq is the fan power adjustment, in watts;

n = 0,3 x 103 by convention;

Ap is|the measured external static pressure difference, in pascals;
g is|the nominal airflow rate, in litres per second.
This value ghall be subtracted from the heating capacity and added to the cooling capacity.

4.1.4 Power input of liquid pumps

4.1.4.1 If rjo liquid pump is provided with the heat pump, a pump power adjustmentis to be included in the effective
power conspmed by the heat pump, using the following formula:

q x Ap
n

¢pa=

where

dpa is|the pump power adjustment, in watts;

n 0,3 x 103 by convention;

Ap is|the measured internal static pressure difféerence, in pascals;
g is|the nominal fluid flow rate, in litrespétsecond.
4.1.4.2 If @ liquid pump is an integral jpart of the heat pump, only the portion of the pump power reguired to

overcome the internal resistance shall be)included in the effective power input to the heat pump. The fractfon which
is to be excluded from the total power consumed by the pump shall be calculated using the following formula:

q X Ap
¢ =
pa 1
where
Ppa is|the punip power adjustment, in watts;
n  =[0:3% 103 by convention;

Ap is the measured external static pressure difference, in pascals;

g is the nominal fluid flow rate, in litres per second.

4.1.5 Airflow rates

4.1.5.1 All standard ratings shall be determined at airflow rates as described below. All airflow rates shall be
expressed as litres per second of standard air as defined in 3.10.

4.1.5.2 Ducted heat pumps which have integral fans shall be tested at the airflow rates specified by the
manufacturer, or those obtained at zero external static pressure difference, whichever provides the lower airflow
rate.
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4.1.5.3 Ducted heat pumps which do not have integral fans, but which are tested in combination with a device
employing a fan, shall be tested as described in 4.1.5.2. Ducted heat pumps which do not have integral fans but
which are rated for general use with a variety of air moving devices, shall be tested at the airflow rates specified by
the manufacturer in the published ratings. However, the pressure drop across the indoor coil assembly and the
recommended enclosures and attachment means shall not exceed 75 Pa.

4.1.5.4 Non-ducted heat pumps shall be tested at the airflow rates obtained at zero external static pressure
difference.

4.1.5.5 The manufacturer shall specify a single airflow rate for all tests required in this part of ISO 13256 unless
automatic adjustment of airflow rate is provided by the equipment. A separate control signal output for each step of

airflow rate _shall be considered as an automatic adjustement

4.1.6 Liguid flow rates

4.1.6.1 All standard ratings shall be determined at a liquid flow rate described below, expressed as litres per

second.

4.1.6.2 Heat pumps with integral liquid pumps shall be tested at the liquid flow rates,specified by the manufacturer

or those pbtained at zero external static pressure difference, whichever provides the\lower liquid flow ratg.

4.1.6.3 Heat pumps without integral liquid pumps shall be tested at the flow rates specified by the manyfacturer.

4.1.6.4 ['he manufacturer shall specify a single liquid flow rate for all oftHe tests required in this part of ISO 13256

unless ayitomatic adjustment of the liquid flow rate is provided by the“equipment. A separate control signal output

for each ptep of liquid flow rate will be considered as an automatic agdjustment.

4.1.7 Requirements for separated assemblies

In the cage of heat pumps consisting of separate matchediassemblies, the following installation procedyres shall be

followed.

a) Each refrigerant line shall be installed in accordance with the manufacturer’s instructions with the maximum
statgd length or 7,5 m, whichever is shorter.,* If the interconnecting tubing is furnished as an integrgl part of the
equipment and not recommended for cutting the length, the equipment shall be tested with the complete length
of tuping furnished.

b) The Jines shall be installed without' any significant difference in elevation (not more than 2 m).

4.1.8 Requirements for heat-pumps with capacity control

4.1.8.1 Part-load conditions shall be used for rating tests at levels or steps less than that of maximum capacity.

4.1.8.2 Heat pumpswith fixed steps of capacity control shall be rated at each step of capacity. Heat|pumps with

variable [capacityseontrol shall be rated at no less than two capacity levels, the minimum and th¢ maximum
capacitiep.

4.1.9 Testrhguids

4.1.9.1 The test liquid for water-loop heat pumps and ground water heat pumps shall be water.

4.1.9.2 The test liquid for ground-loop heat pumps shall be a 15 % solution by mass of sodium chloride in water.

4.1.9.3 The test liquid shall be sufficiently free of gas to ensure that the measured result is not influenced by the
presence of gas.

4.2 Standard rating and part-load rating test conditions

4.2.1 The test conditions for the determination of standard and part-load cooling ratings are specified in table 1.
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4.2.2 The test conditions for determination of standard and part-load heating ratings are specified in table 2.

4.2.3 Heat pumps intended for a specific application shall be rated at the conditions specified for that application,
for example, water-loop, ground-water, or ground-loop, and shall be identified as such (i.e. water-loop heat pump,
ground-water heat pump, or ground-loop heat pump). Heat pumps intended for two or three applications shall be
rated at the conditions specified for each of these applications and shall be so identified (see 7.3).

4.2.4 For each test, the equipment shall be operated continuously until equilibrium conditions are attained, but for
not less than one hour before capacity test data are recorded. The data shall then be recorded for 30 min at 5-min
intervals until seven consecutive sets of readings have been attained within the tolerances specified in 6.4. The
averages of these data shall be used for the calculation of the test results.

Table 1 — Test conditions for the determination of cooling capacity

Water-loop Ground-water Grouhd-lgop
heat pumps heat pumps heat punjps
Air entering indoor side
— dry bllb, °C 27 27 27
— wet builb, °C 19 19 19
Air surrourjding unit
— dry bllb °C 27 27 27
Standand fating test
Liquid entgring heat exchanger, °C 30 15 25
Part-load rpting test
Liquid entgring heat exchanger,°C 30 15 20
Frequencyf Rated Rated Rated
Voltage** Rated Rated Rated
*  Equipment with dual-rated frequencies shall be tested at each frequency.
**  Equipmeént with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if only a single|rating is
publishgd.
Table 2 — Test conditions forithe determination of heating capacity
Water-loop Ground-water Ground-lgop
heat pumps heat pumps heat pumps
Air enteringy indoor side
— dry bdlb, °C 20 20 20
— wet biilb, °C 15 15 15
Air surrourjding unit
— dry bdlb, °C 20 20 20
Standand fating test
Liquid entgring heat exchanger, °C 20 10 0
Part-load rpting test
Liquid entgring heat-exchanger, °C 20 10 5
Frequencyf* Rated Rated Rated
Voltage** Rated Rated Rated

*  Equipment with dual-rated frequencies shall be tested at each frequency.
** Equipment with dual-rated voltages shall be tested at both voltages or at the lower of the two voltages if only a single rating is
published.

5 Performance requirements

5.1 General

5.1.1 To comply with this part of ISO 13256, water-to-air and brine-to-air heat pumps shall be designed and
produced such that any production unit will meet the applicable requirements of this part of ISO 13256.
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5.1.2 For heat pumps with capacity control, the performance requirements tests shall be conducted at maximum

capacity.

5.2 Maximum operating conditions test

5.2.1 Test conditions

The maximum operating conditions tests shall be conducted for cooling and heating at the test conditions
established for the specific applications (see 4.2.3) specified in tables 3 and 4. Heat pumps intended for use in two
or more applications shall be tested at the most stringent set of conditions specified in tables 3 and 4.

Maximum-coolina-test conditions
J

nameplate rating.

nameplate rating.

Water-loop Ground-water Groung-loop
heat pumps heat pumps heat gumps
Air entefing indoor side*
— dry|bulb, °C 32 32 32
— wef bulb, °C 23 23 33
Air surrpunding unit
— dry|bulb, °C 32 32 32
Liquid gntering heat exchanger*, °C 40 25 40
Frequency** Rated Rated Rated
Voltage 1) 90 % and 110 % of |1)790 % and 110 % of |1) 90% and 110 % of
rated voltage for rated voltage for rated voltage for
equipment with a single\] equipment with a single |equipment With a single

nameplate rfating.

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

2) 90 % of minimym 2) 90 % of minimum 2) 90 % of minimum
voltage and 110.-% of voltage and 110 % of  |voltage and|110 % of
maximum veltage for maximum voltage for maximum vpltage for
equipmentwith dual equipment with dual equipment with dual
nameplate voltage. nameplate voltage. nameplate yoltage.
*  Air ahd liquid flow rates shall be as established in 4.1,5 and 4.1.6.
**  Equipment with dual-rated frequencies shall be tested,at each frequency.
Table 4 — Maximum heating test conditions
Water-loop Ground-water Groung-loop
heat pumps heat pumps heat gumps
Air entefing indoor side*
— drylbulb, °C 27 27 a7
Air surr¢unding unit
— drylbulb, °C 27 27 a7
Liquid gntering/heat exchanger*, °C 30 25 25
Frequerncy™s Rated Rated Rated
Voltage 1) 90 % and 110 % of |1) 90 % and 110 % of |1) 90 % and 110 % of

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

* Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.
** Equipment with dual-rated frequencies shall be tested at each frequency.
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5.2.2 Test

procedures

©1SO

5.2.2.1 The equipment shall be operated continuously for one hour after the specified temperatures have been

established

at each specified voltage level.

5.2.2.2 The 110 % voltage test shall be conducted prior to the 90 % voltage test.

5.2.2.3 All power to the equipment shall be cut off for 3 min at the conclusion of the one hour test at the 90 %
voltage level and then restored for one hour.

5.2.3 Test

5 min of op
protective
first 5 min
operate cor

5.3 Mininpum operating conditions test

5.3.1 Test

Heat pump
established
or more apy

5.3.2 Test

For the min
30 min afte
the heat py
equipment

5.3.3 Test

No protecti

5.4 Enclg

54,1 Test

requirements

ration after the shutdown period of 3 min. During the remainder of the(test period, no motor
evice shall trip. For those models so designed that resumption of operation does not occur
fter the initial trip, the equipment may remain out of operation for ne _longer than 30 min. It 4
tinuously for the remainder of the test period.

conditions

5 shall be tested at the minimum operating test caonditions for cooling and heating at the test g
for the specific applications (see 4.2.3) specified-in tables 5 and 6. Heat pumps intended for U
lications shall be tested at the most stringent.set of conditions specified in tables 5 and 6.
procedures

imum operating cooling test, the heatpump shall be operated continuously for a period of no

the specified temperature conditionis have been established. For the minimum operating hea
mp shall soak for 10 min with liquid at the specified temperature circulating through the d
bhall then be started and operated continuously for 30 min.

requirements

e device shall tripduring these tests and no damage shall occur to the equipment.

sure sweat-and condensate test

conditions

The encloslire_ sweat and condensate test shall be conducted in the cooling mode at the test conditions eg
for the spe ific npplir‘nfinnc t:pnrifinri intable 7

ping any

g the first
overload
within the
hall then

onditions
se in two

less than
iting test,
oil. The

tablished

All controls, fans, dampers and grilles shall be set to produce the maximum tendency to sweat, provided such

settings are not contrary to the manufacturer’s instructions to the user.

Heat pumps intended for two

applications shall be tested at the most stringent set of conditions.

5.4.2 Test

procedures

or more

After establishment of the specified temperature conditions, the heat pump shall be operated continuously for a
period of four hours.

5.4.3 Test

requirements

No condensed water shall drip, run or blow off the equipment’s casing during the test.
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Table 5 — Minimum cooling test conditions

ISO 13256-1:1998(E)

Water-loop Ground-water Ground-loop
heat pumps heat pumps heat pumps
Air entering indoor side*
— dry bulb, °C 21 21 21
— maximum wet bulb, °C 15 15 15
Air surrounding unit
— dry bulb, °C 21 21 21
Liquid entering heat exchanger*, °C 20 10 10
Frequency** Rated Rated Rated
Voltage[** Rated Rated Rated
*  Air ahd liquid flow rates shall be as established in 4.1.5 and 4.1.6.
**  Equipment with dual-rated frequencies shall be tested at each frequency.
** Equipment with dual-rated voltages shall be tested at the lower of the two voltages.
Table 6 — Minimum heating test conditions
Water-loop Ground-water Groungl-loop
heat pumps heat pumps heat gumps
Air entefing indoor side*
— drnylbulb, °C 15 15 15
Air surrgunding unit
— dry bulb, °C 15 15 15
Liquid gntering heat exchanger*, °C 15 5 -5
Frequency** Rated Rated Rated
Voltage[** Rated Rated Rated
*  Air aphd liquid flow rates shall be as established in 4.1x5.and 4.1.6.
**  Equipment with dual-rated frequencies shall be tested at each frequency.
*** Equipment with dual-rated voltages shall be tested at the lower of the two voltages.
Table 7 — Enclosure sweat and condensate test conditions
Water-loop Ground-water Groung-loop
heat pumps heat pumps heat gumps
Air entefing indoof_side*
— drylbulb, °€ 27 27 7
— wef bulb, ¥C 24 24 24
Air surrpurding unit
— drybulb,°C 2/ 2/ 27
Liquid entering heat exchanger*, °C 20 10 10
Frequency** Rated Rated Rated
Voltage*** Rated Rated Rated

*  Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.

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

*** Equipment with dual-rated voltages shall be tested at the lower of the two voltages.
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6 Test methods
6.1 General

The standard capacity ratings shall be determined by the test methods and procedures established in this clause
and annex A. The total cooling and heating capacities shall be the average of the results obtained using the liquid
enthalpy test method (annex C) and the indoor air enthalpy test method (annex B), or optionally, for non-ducted
equipment, the calorimeter room test method (annex E). The results obtained by these two methods must agree
within 5 % in order for a particular test to be valid. Measurements shall be made in accordance with the provisions
of annexes D and F.

6.2 Unceftainties of measurement
The uncertginties of measurement shall not exceed the values specified in table 8.

Table 8 — Uncertainties of measurement for indicated values

Measured quantity Unit Uncertainty of meastrement 1
Water
— tempefature °C +0,1 °C
— tempefature difference °C +0,1 °C
— volume flow I's +1 %
— static pressure difference Pa +5 Pa (p < 100 Pa)
+5 % (p > 100 Pa)
Air
— dry bulb temperature °C +0,2 °C
— wet bylb temperature °C +0,2 °C
— volume flow I's +5%
— static pressure difference Pa +5 Pa (p < 100 Pa)
+5 % (p > 100 Pa)
Electrical inputs 0,5%
Time 0,2%
Mass 1,0 %
Speed 1,0%

1 uncertd nty of measurement: an estimatéicharacterizing the range of values within which the true value of a measurpnd lies
(measuranfl: a quantity subject to measurement).

NOTE — Mncertainty of measurement_comprises, in general, many components. Some of these components may be estimated on the
basis of the statistical distribution of the results of a series of measurements and can be charagcterized by experimental $tandard
deviations.| Estimates of other components can be based on experience or other information.

6.3 Data o be recorded
The data to|be recerded during the test include the following.

— Date
— Observerts)

— Barometric pressure, in kilopascals

— Equipment nameplate data

— Time data was recorded

— Total power input to equipment, in watts

— Applied voltage(s), in volts

— Frequency, in hertz

— External static pressure difference, air (for units with integral fans), in pascals
— Internal static pressure difference, air (for units without integral fans), in pascals
— Fan speed(s), (if adjustable), in r/min

— Dry-bulb temperature of air entering equipment, in degrees Celsius

— Wet-bulb temperature of air entering equipment, in degrees Celsius

— Dry-bulb temperature of air leaving equipment, in degrees Celsius

10
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— Wet-bulb temperature?) of air leaving equipment, in degrees Celsius

— Volume flow rate of air and all relevant measurements for its calculations, in litres per second
— Temperature of liquid entering heat exchanger, in degrees Celsius

— Temperature of liquid leaving heat exchanger, in degrees Celsius

— Liquid flow rate, in litres per second

— External static pressure difference, liquid (for units with integral pumps), in pascals

— Internal static pressure difference, liquid (for units without integral pumps), in pascals

6.4 Test tolerances

6.4.1 The maximum permissible variation of any observation during the capacity test is listed in the first column of
table 9. The maximum permissible variation of any observation during the performance tests is listed jn {able 10.

6.4.2 The maximum permissible variations of the average of the test observations from the standard or desired
test conditions are shown in the second column of table 9.

Table 9 — Variations allowed in capacity test readings

. Maximum variation of individual Variations of arithmetical gverage
Readings ; - s o I
reading from rating conditions values)from specified test cqnditions
Indoor air inlet temperature
— dry bulb +1,0°C +0,3°C
— wet pulb +0,5 °C +0,2 °C
Air volume flow rate +10 % +5 %
Voltage +2 % +1 %
Liquid t¢mperature
— inlet] +0,5 °C +0,2 °C
Liquid vplume flow rate +2% +1 %
Externa) resistance to airflow, Pa *10 % +5%

Table 10 — Variations allowed in performance test readings

Quantity measured Maximum variation of individual readings from stated
performance test conditions

For minjlmum operating conditions test:

— air t¢mperatures +1°C
— liquif temperatures +0,6 °C
For maximum operating conditions tests:

— air t¢mperatures -1°C
— liquif temperatures -0,6 °C
For other tests:

— air t¢mperatures +1°C
— liquif temperatures +0,6 °C

6.5 Testfesults

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 such of the following quantities as are applicable:

a) total cooling capacity (see 6.1), in watts
b) heating capacity (see 6.1), in watts

c) measured power input to equipment, in watts

2) Required only for cooling capacity tests.

11
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fan power adjustment (see 4.1.3), in watts

liquid pump power adjustment (see 4.1.4), in watts

effective power input to equipment or power inputs to all equipment, in watts
net total cooling capacity (see 4.1.3), in watts

net heating capacity (see 4.1.3), in watts

energy efficiency ratio (see 3.8), in watts per watt

©1SO

d)
e)
f)
9)
h)
i)
j)  coefficie
7 Markir
7.1 Namg
Each water
have a durg
7.2 Namg

nt of performance (see 3.9), watts per watt

g provisions
bplate requirements

to-air and brine-to-air heat pump, whether composed of a single package-or separate assemb
ble nameplate, firmly attached to each separate assembly in a locatienaccessible for reading.

bplate information

The nameplate shall provide the following minimum information<in addition to the information re

internationg
a) Manufa
b) Distinct

<)

Full-loa
both he

d) Rated Vv

e) Rated f

f) Refrige

7.3 Desig

The design
(A =air, W
capacities s
the water-Ig

| safety standards.
Cturer's name or trademark3).
ve type or model designation and serial numbgr.

| capacity rating (see 7.3). Equipment rdted for more than one application shall state capacity r
hting and cooling, as appropriate, foreach application.

oltage(s).
equency(ies).

ant designation andefrigerant mass charge (see 7.4).

nation of capaeity ratings
htion of «Capacity rating shall be established in such a way that the heat transfer media are

hall*be stated to the nearest kilowatt. The figure following the first “W” shall be the liquid temp

ies, shall

fuired in

atings for

indicated

= watefand B = brine), together with their temperatures, followed by their capacities in kilowatts. The

prature of
nd-water

op_heat pump; the figure following the second “W” shall be the liguid temperature of the groy

heat pump;

EXAMPLE:

the figure following the “B” shall be the liquid temperature of the ground-loop heat pump.

Cooling: A27 - W30/W15/B25 10/12/11 kW
Heating: A20 - W20/W10/BO  10/9/8 kW

7.4 Refrigerant designation

The refrigerant designation shall be in accordance with ISO 817.

3) The manufacturer is considered to be the firm identified on the nameplate.
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8 Publication of ratings

8.1 Standard ratings

8.1.1 Standard ratings shall be published for the net heating capacity, the net total cooling capacity, part-load
ratings (where applicable), energy efficiency ratio and coefficient of performance, as appropriate, for each heat
pump produced in conformance with this part of ISO 13256 for each intended application. These ratings shall be

based on data obtained at the established rating conditions in accordance with the testing procedures
this part of ISO 13256.

8.1.2 The values of the standard capacities shall be expressed in kilowatts, rounded to three significant

specified in

figures.

8.1.3 The values of energy efficiency ratios and coefficients of performance shall be rounded to the nes
8.1.4 Each capacity rating shall be followed by the corresponding voltage and frequency ratings.

8.1.5 Standard ratings are representative of equipment operating at zero external static/pfessure for
liquid floys. Additional calculations using the methods specified in this part of ISO 13256 /may be need
performance of specific applications.

8.2 Application ratings

Additiondl ratings may be published based on conditions other than those/specified as standard rating
they are [clearly specified and the data are determined by the metheds/specified in this part of 1ISO 1
analytica] methods which are verifiable by the test methods prescribed in clause 6, and are accompa
standard|net capacity ratings, energy efficiency ratios, and the coefficients of performance.

rest 0,05.

both air and
ed to derive

conditions if
3256, or by
nied by the
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Annex A
(normative)

Test procedures

eral test room requirements

©1SO

A.1.1 The indoor condition test room shall be a room or space in which the desired test conditions can be

maintained

within the Inrp':r‘rihprl tolerances

Al1.2 ltis

recommended that air velocities in the vicinity of the equipment under test do not exceed 2,5m

A.2 Equipment installation

A2.1 The

using recommended installation procedures and accessories.

orientations

A.2.2 No alterations to the equipment shall be made except for the attachment of required test appal

instruments

A.2.3 Whe
specified in

A.3 Coo

A.3.1 The
conditions 4

A.3.2 Datg
tolerances
test results.

equipment to be tested shall be installed in accordance with the manufaeturer’s installation in

| the tests shall be conducted using the worst possible orientation.

in the prescribed manner.

re necessary, equipment shall be evacuated and charged with the type and amount of r
the manufacturer’s instructions.

ing and heating capacity tests

test room reconditioning apparatus. and the equipment under test shall be operated until e
re attained, but for not less than one four, before capacity test data are recorded.

shall then be recorded for 3Q.xnin at 5-min intervals until seven consecutive sets of readings
brescribed in 5.4 have been attained. The avarages of these data shall be used for the calc

structions

If the equipment-can be installed in several

atus and

pfrigerant

uilibrium

vithin the
ulation of
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Annex B
(normative)

Indoor air-enthalpy test method

B.1 General

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

B.2 Application

This method shall be employed for the indoor-side tests of all equipment, subject to theYadditional requirements of

annex F.| Non-ducted equipment may, alternatively, be tested using the calorimeter room test method ¢lescribed in
annex E.

B.3 Calculations — Cooling

Measurefl total, sensible, and latent indoor cooling capacities based on the indoor-side test data are cglculated by
the following equations (see annex G for identification of symbols):

¢eei 3 Ami(haz — ha2)/[Vin(1 + WG] 4)

Psci T Gmi Cpaltar — ta2)/ [V'n(1 + Wn)] 4

Cpa F 1006 + 1860 W,

e q 2,47 X 108 gmj (Wip — W)/ v'n(1 +W)] 5)

Bici q Ptci — Psci

B.4 Calculations — Heating

B.4.1 Measured heating.capacity based on indoor-side data is calculated by the following equation:

Othi F Gmi Cpalta2— ta1)/ [V'n(1 + Wh)] 4)

B.4.2

fline loss corrections are to be made, they shall be included in the capacity calculations.

4) This equation does not provide allowances for heat leakage in the test equipment.
5) The latent heat of vaporization of water is 2,47 x 10° J/kg at 15 °C 1 °C.

15
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C.1 Gen

Annex C
(normative)

Liquid enthalpy test method

eral

©1SO

In the liquid enthalpy test method, capacities are determined from measurements of the liquid temperature change

and associg

ted flow rate

C.2 App

This metho

C.3 Caldg

C.31 Co

Measured t|
the symbolg

Prco =

C.3.2 He

Measured t
Btho =

C.3.3 Iflin

ication

| shall be used for liquid side tests of all equipment, subject to the additional requirements of an

ulations
pling capacity
):

Wi Cof (ta — ti3) — @y

pting capacity

btal heating capacity based on liquid side data is calculated as follows:
ot Cor (tiz — tia) + Py

e loss corrections are to bexmade, they shall be included in the capacity calculations.

hex F.

btal cooling capacity based on liquid side data is calculated as follows (see annex G for identification of

16
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Annex D
(normative)
Airflow measurement
D.1 General

D.1.1 Airflow measurements shall be made in accordance with the provisions specified in ISO 5221, 1ISO 3966 and

1ISO 5167._as apprnpriarp and the Inmvicinnc in this annex

D.1.2 In
methods
recomms
indirectly

D.1.3 In
modified

D.2 Aj

This test
annex F.
annex E.

D.3 C

D.3.1 §

The airflg
the symb

D.3.2 Multiple nozzles

When m
calculate

i + 1,414 Cy4A, (1000 py v')0:5

3 101 vy /[pn (1 + Wy

door airflow rates for equipment rated 117 kW and lower shall be measured in accerdan

nded when direct airflow measurement is not employed. The indoor airflow rate"shall be
as prescribed in D.3.4.

door airflow rates of equipment rated above 117 kW shall be determined by thedmethods of D.]
method of D.3.5.

pplications

method shall be employed for the air-side tests of all equipment subject to the additional requ

hlculations

bingle nozzle

w rate through a single nozzle is‘calculated by the following equations (see annex G for ide
ols):

pre than ©ne nozzle is used, the total airflow rate is the sum of the flow rates of the individ
H in aceordance with D.3.1.

D.3.3 E

ce with the

specified in F.3 if the indoor air-enthalpy method is used. The nozzle apparatus described in F.8 is

determined

.1 or by the

irements of

Non-ducted equipment may, optionally, be tested usifag)the calorimeter room test method described in

htification of

ual nozzles

3q||afinn

The flow

gs =

rate of standard air is calculated as follows

Qmi/(la2 V'n)

D.3.4 Indirect determination of airflow

When direct airflow measurement is not employed, the airflow rate shall be determined by calculation as follows:

G = drci Via/(ha1 — ha2)  (cooling)
G = ¢rci Vis/(ha2 — ha1)  (heating)
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D.3.5 Calculations for modified airflow measurement method

D.3.5.1 If the modified airflow method is selected (see figure D.1 for apparatus), low-side air quantity shall be
determined from the following equations:

Wa1 = ¢si/1006 + 1860 Wip (ta5 — ta1)
Qi = Wa1 Va1
Qs = 951l 1,204 (t35 — ta1)

D.3.5.2 Determination of ¢g;

a) If electrc reheat is used: ¢g;i = watts input to heater

b) If stean coil reheat is used: ¢gri = Wi(hk1 — hk2)

Dimensions in metres

Air-mixing section Heat source ‘\ Air-mixing section Discharge chamfer
A

T I T

. N

[ \ 7oy
| |

1 ‘ ) j

I [

} } ‘faZ } } faS

| ‘ ] ‘

I I

1 T 1 J)

[ [ |

I [

Airflow D ! P ‘ Airflow

B \ B (L

. I

I ; [

I ? [

I [ ‘

I I

I ' [

[ [ '

I [

I [

I . [
| | g

/ o K i\

. I

I [

1

A
0.5 min. 1,25 min. 0.5 min.
Receiying chamber Temperature measurement Temperature measurement

Figure D.1 — Alternative airflow measurement apparatus
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(normative)
Calorimeter room test method
E.1 General

1:1998(E)

E.1.1 The calorimeter room prowdes an alternatlve test method for determmlng the indoor-side capaC|ty for non-

ducted hge

and deh m|d|fy|ng effects of the equ|pment with measured heat |nput and condensate output In the he

g, the cooling
ating mode,
psured heat

hings of the

ing from the

front of any
bm the heat
equipment,

which shill be in a normal relationship to the wall. Table E.1 gives the suggested dimensions for the|calorimeter
room. T¢ accomodate unusual sizes of units, it may be necessary to alter,the)suggested dimensions to comply with
the space requirements.
Table E.1 — Dimensions of calorimeter room
Suggested minimum inside dimensions of calorimeter room
Maximum rated Width Height Length
codlin g capacity
oflequipment*
W m m m
3,000 24 2,1 1,8
6,000 24 2,1 2,4
9,000 2,7 2,4 3,0
12,000 3,0 2,4 3,7
* Al figures are round numbers

heat, a humidifier tosstpply moisture, and a chilled water coil to provide cooling and dehumidification
E.1 and E.2). Thelenergy supply should be controlled and measured.

E.1.4 Tie reconditioning apparatus shall be provided with fans of sufficient capacity to ensure airflow

e calorimeter rgem shall be provided with appropriate reconditioning apparatus to the n
specified|airflow and prescribed conditions. The reconditioning apparatus shall consist of heaters to sup

haintain the
ply sensible
see figures

of not less
cities at the

than twideCthe quantlty of air discharged by the equipment under test in the calorlmeter and air velo
discharg .
determining specified wet- and dry-bulb temperatures.

E.1.5
reconditioning apparatus and test equipment.

upon a given combination of compartment size, arrangement and size of the reconditioning apparatus,

discharge characteristics of the equipment under test.

The point of measurement of specified test temperatures, both wet- and dry-bulb, shall be such that t
conditions are fulfilled.

leasuring or

It is recognized that temperature gradients and airflow patterns will result from the interaction of the
Therefore, the resultant conditions are peculiar to and dependent

and the air

he following

a) The measured temperature shall be representative of the temperature surrounding the unit, and simulate the

conditions encountered in an actual application, as indicated above.
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b) At the point of measurement, the temperature of the air shall not be affected by the air discharged from the test
unit. This makes it mandatory that the temperatures are measured upstream of any recirculation produced by

the test unit.

Cooling coil —————

Heating coil

ANN S

Humidifier

Fan ——— =

Mixers ————=

Equipment
under fest

=nnn
Indoor-side
compartment
SO

XXXX|IL—xf

B O

X X

Air-sampling fubes

Figure E.1 — Typical calibrated roomztype calorimeter

Confrotted-temperature
air space
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Cooling coil % _
Heafing coil —=nn
Indoor-side
Humidifier compartment
Equipment
Con S under togt
Mixers XX XX |:|=I
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o

Figure E.2 — Typical balanced ambient room-type calorimeter

Air-sampling fubes
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ISO 13256

-1:1998(E)

Interior surfaces of the calorimeter room shall be of non-porous material with all joints sealed against air and

moisture leakage. The access door shall be tightly sealed against air and moisture leakage by use of gaskets or
other suitable means.

E.2 Calibrated calorimeter room

E.2.1 The calibrated calorimeter room is shown in figure E.1. The calorimeter room shall be insulated to prevent
heat leakage (including radiation) in excess of 5 % of the capacity of the test unit. An air space permitting free
circulation shall be provided under the calorimeter floor.

E.22 H
room mg
temperat
surfaces

pat leakage may be determined by the following method: All openings shall be closed. (fhe
y be heated by electric heaters to a temperature of at least 11 °C above the surround
Lre. The ambient temperature shall be maintained constant to within £1 °C outside, all six
of the calorimeter room.

E.2.3 Tihe performance of the calorimeter room shall be verified at least every 6 months using §

standard
been me

E.3 Bsg

cooling capacity calibrating device. The calibrating device may also be a test.unit whose perfo
hsured at an accredited nationally recognized testing laboratory.

lanced ambient calorimeter room

E31 T

e balanced ambient calorimeter room is shown in figure ‘E:2 and is based on the principle of

the dry-pulb temperatures surrounding the calorimeter room egual to the dry-bulb temperatures maint

that roo

. If the ambient wet-bulb temperature is also maintained equal to that within the room, the vap

provisions of E.1.6 are not required.

E.3.2 The floor, ceiling and walls of the calorimeter room shall be spaced a sufficient distance away frg

ceiling a
temperat
provided

E.3.3 It
leakage
differenc
in E.2.2.

E.4 Cq

d walls of the controlled areas in which'the calorimeter room is located in order to provide &
ure in the intervening space. It is recommended that this distance be at least 0,3 m. Mes
to circulate the air within the surrounding space to prevent stratification.

is recommended that the floorjceiling, and walls of the calorimeter room be insulated so as

including radiation) to no more than 10 % of the capacity of the test equipment, with an 11 °C
b, or 300 W for the same temperature difference, whichever is greater, as tested using the proc

poling capacity calculations

E41 T
calorime

e totalcooling capacity, as tested in either the calibrated calorimeter room or the balan

calorimeter
ng ambient
enveloping

n industrial
rmance has

maintaining
hined within
bur-proofing

m the floor,
uniform air
ns shall be

to limit heat
emperature
edure given

ed-ambient

Ter réom (see figures E.1 and E.2), is calculated as follows:

Bci =

where

2.0+ (Mw1 — Nw2) Wy + @

i IS the total cooling capacity as determined in the indoor-side, in watts.

> is the sum of all power input to the indoor-side, in watts.

hy1 1s the specific enthalpy of water or steam supplied to maintain humidity.

(E.1)

If no water is introduced during the

test, hy1 is taken at the temperature of the water in the humidifier tank of the reconditioning apparatus, in
kilojoules per kilogram.
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hy2 is the specific enthalpy of the condensed moisture leaving the calorimeter room.

When it is not practical to measure this temperature, 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, in kilojoules per
kilogram.

w; is the water vapour (rate) condensed by the equipment under test. This is measured as the amount of water
evaporated into the calorimeter room by the reconditioning apparatus to maintain the required humidity, in
grams per second.

¢ is the heat leakage rate into the calorimeter room through walls, floor, and ceiling, as determined from the
calibrating test, in watts

E.5 Healing capacity calculations

E.5.1 Detgrmination of the heating capacity by measurement in the calorimeter room is calculated as follows:
oni=dgi t oi— B (E.2)

where

¢ is the Heating capacity as determined in the calorimeter room, in watts.

i IS the Heat flow removed from the calorimeter room, in watts.

¢ is the heat flow through the remaining enveloping surfaces ofthe calorimeter room, in watts

P; is the ¢ther power input to the calorimeter room (e.g., illumination, electrical, and thermal power input to the
compensating device, heat balance of the humidificatiotn device), in watts.
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Annex F
(informative)

Instrumentation and measurements

F.1 Temperature

F.1.1 Temperature should be measured using liquid-in-glass thermometers, thermocouples, or electric resistance

thermom

F.1.2 In
segment
provided
so that h

oters inr‘luding thermistors  The instriiment characteristics of table E 1 should be met

Lduct temperature measurements should be taken at not less than three locations at the-cent
5 of the cross-sectional area, or suitable sampling or mixing devices giving equivalent\result

pat leakage through the connections does not exceed 1,0 % of the capacity.

F.1.3 The indoor inlet air temperature should be measured in at least three positions equally spac

equipme
enclosur
from the

t inlet area, or equivalent sampling means provided. For equipment without duct con
bs, the temperature measuring instruments or sampling devices should-be located approxim
bguipment inlet opening or openings.

Table F.1 — Instrument tolerances for temperature measurements

es of equal
5 should be

Connections to the equipment should be insulated between the place of measurement and the equipment

ed over the
nections or
Ately 15 cm

Itq

Range within
measurem
are usually f

m measured Instrument accuracy Instrument precision

which
bnts
pund

°C

Air dry-ulb temperature,

10,1 10,05 —29 1o ¢

Air wet-
°C

bulb temperature,

10,1 10,05 —-18 to 3

N

Liquid t¢mperatures, °C

10,1 10,05 -10to §

F.1.4 Ai
recomme

F.1.5 In
specified
exceed Q

F.1.6
with a th

I velocities over the wet-bulb ¢emperature measuring instruments should be approximately
nded that the same air velogity-be used for inlet and outlet measurements.

no case should the smallest scale division of the temperature measuring instrument excee
accuracy. For example, for the specified accuracy of £0,05 °C, the smallest scale division
.1 °C.

here an instrumént accuracy of 0,05 °C is specified, the instrument should be calibrated by
rmometer-certified by a recognized authority, such as a national standards laboratory.

F17 T
they can

mpefature measuring instruments used to measure the change in temperature should be arran

Tbe readily interchanged between inlet and outlet positions to improve accuracy.

b m/s. It is

d twice the
should not

comparison

ged so that

F.1.8 Temperature of liquids within conduits should be measured by inserting the temperature measuring
instrument directly within the liquid, or within a well inserted into the liquid. If a glass thermometer is to be inserted
directly into the liquid, it should be calibrated for the effect of pressure.

F.1.9 Temperature measuring instruments should be adequately shielded from radiation from any adjacent heat

sources.

F.1.10 Air temperature measurements should be taken upstream of static pressure taps on the inlet and

downstre

am of the static pressure taps on the outlet.
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sure

F.2.1 Pressure measurements should be made with one or more of the following instruments:

a) mercury columns,

b) bourdon tube gauges, or

c) electron

ic pressure tranducers.

F.2.2 The accuracy of the pressure measuring instruments should be within £2,0 % of the indicated value.

F.2.3 In ﬂtl) case should the smallest scale division of the pressure measuring instrument exceed 2,5

specified agcuracy.

F.3 Airflpw and static pressure

F.3.1 Static pressures across nozzles and velocity pressures at nozzle throats, should be measu
manometerg which have been calibrated against a standard manometer to £1,0 S0~of the reading. The
manometer|scale reading should not exceed 2,0 % of the reading.

F.3.2 Duct

F.3.3 Ares

locations approximately 45° apart around the nozzle in each of twe_ places through the nozzle throat, o

outlet and t

F.4 Elec

F.4.1 Elec

F.4.2 Instr

should be accurate to +1,0 % of the quantity measured.

motors, con

F.4.3 Voltg

F.5 Liqu

F.5.1 Watg¢r and brifie)flow rates should be measured with a liquid flow meter or quantity meter having an

of £1,0 % o

static pressure should be measured with manometers having anaccuracy of £2,5 Pa.
s of nozzles should be determined by measuring their diameters to an accuracy of 0,2 {

e other in the straight section near the radius.

frical measurements

rical measurements should be made with €ither indicating or integrating instruments.

Liments used for measuring the electrical input to heaters or other apparatus furnishing h
Instruments used for measuring electrical in
pressor motors, or other elgctrical accessories should be accurate to +1,0 % of the indicated v

lges should be measured at the equipment terminals.

d flow meastrement

the indicated value.

©1SO

imes the

red with
smallest

6 in four

ne at the

pat loads
ut to fan
hlue.

accuracy

F.5.2 Con

lensate collection rates should be measured with a liquid quantity meter measuring either

mass or

volume an

having an accuracy or £1,0 % ot the Indicated value.

F.6 Time, mass and speed measurements

F.6.1 Time measurements should be made with instruments having an accuracy of 0,20 %.

F.6.2 Mass measurements should be made with apparatus having an accuracy of 0,20 %.

F.6.3 Speed measurements should be made with a revolution counter, tachometer, stroboscope or oscilloscope
having an accuracy of 1,0 %.
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F.7 Airflow enthalpy measurements

One of the following test apparatus arrangements is recommended unless the calorimeter room test method
described in annex E is used for non-ducted equipment.

F.7.1 Tunnel air-enthalpy method (see figure F.1)

The equipment to be tested is typically located in a test room or rooms. An air measuring device is attached to the
equipment indoor air discharge. This device discharges directly into the test room or space, which should be
provided with suitable means for maintaining the air entering the equipment at the desired wet- and dry-bulb
temperatures. Suitable means for measuring the wet- and dry-bulb temperatures of the air entering and leaving the

equipme

F.7.2 L

This arrg
suitable

should b
of the teg
+3,0 °C
should bg

F.7.3 E

In this ar
This eng
preferabl
enclosur
enclosur
enclosed
well insu
equipme
be made

F.7.4 F

The equi
equipme
from the
and man

F.7.5 G

The arral
should n
However,

U and the external resistance snouid be proviaed.

oop air-enthalpy method (see figure F.2)

ngement differs from the tunnel arrangement in that the air measuring device discharge is ¢
reconditioning apparatus which is, in turn, connected to the equipment inlet,~vThe resulting
b sealed so that air leakage at places that would influence capacity measurements does not ex
t airflow rate. The dry-bulb temperature of the air surrounding the equipment should be maint|
Df the desired test inlet dry-bulb temperature. Wet- and dry-bulb temperatures and externa
b measured by suitable means.

nclosure air-enthalpy method  (see figure F.3)

fangement, an enclosure is placed over the equipment underitest, or the applicable part of the
losure may be constructed of any suitable materialg but should be nonhydroscopic, be

y insulated. It should be large enough to permit inlet air to circulate freely between the equipm
s, and in no case should the enclosure be closer than-15 cm to any part of the equipment. The
b should be remotely located from the equipment inlet so as to cause circulation throughou
space. An air measuring device is to be confected to the equipment discharge. This devic
ated where it passes through the enclosed Space. Wet- and dry-bulb temperatures of the air
Nt are to be measured at the enclosure inlet. Temperature and external resistance measuren
by suitable means.

oom air-enthalpy method «(see figure F.4)

bment to be tested is typically located in the test rooms. An air-measuring device is to be attg
Nt indoor air discharge, theh, in turn, connected to suitable reconditioning equipment. The d
reconditioning appartus jprovides the desired wet- and dry-bulb temperatures where air-samp
bmeters can measure.wet- and dry-bulb temperatures and external resistance, as required.

beneral

hgements'shown in figures F.1, F.2, F.3 and F.4 are intended to illustrate various possibilities a
Dt beteonstrued as applying specifically or solely to the types of equipment with which they

anenclosure as shown in figure F.3 should be used when the compressor is in the indoor
y ventilated.

bnnected to
test “loop”
ceed 1,0 %
ained within
| resistance

equipment.
airtight and
ent and the
b inlet to the
t the entire
e should be
bntering the
hents are to

iched to the
scharge air
ing devices

vailable and
are shown.
section and

separate

F.7.6 Alternatives

Other means of handling the air leaving the airflow measuring device and supplying air at the proper conditions to
the equipment inlet may be employed provided that they do not interfere with the external resistance measurements

or create

abnormal conditions surrounding the equipment.
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Figure F.1 — Arrangement for tunnel air-enthalpy test method
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Figure F.2 — Arrangement for loop air-enthalpy test method
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Figure F.3 — Arrangement for enclosed air-enthalpy test method
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Figure F.4 — Arrangement for roam air-enthalpy test method arrangement

F.8 No@zzle apparatus

F.8.1 The nozzle apparatus consists-of a receiving chamber and a discharge chamber separated by a partition in
which ong or more nozzles are Jecated (see figure F.5). Air from the equipment under test is conveyed Via a duct to
the receiying chamber, passes.through the nozzle or nozzles, and is then exhausted to the test room of channeled
back to the equipment inlet:

F.8.2 The nozzle apparatus and its connections to the equipment inlet should be sealed so that air lepkage does
not exceg¢d 1,0 % of.the airflow rate being measured.

F.8.3 The centre-to-centre distance between nozzles in use should be not less than 3 times the throat|diameter of

the largef nozzle, and the distance from the centre of any nozzle to the nearest discharge or receiving cTamber side
wall should:rot be less than 1 5 times its throat diameter

F.8.4 Diffusers should be installed in the receiving chamber (at a distance at least 1,5 times the largest nozzle
throat diameter) upstream of the partition wall and in the discharge chamber (at a distance at least 2,5 times the
nozzle throat diameter) downstream of the partition wall.

F.8.5 An exhaust fan, capable of providing the desired static pressure at the equipment outlet, should be installed
in one wall of the discharge chamber and means should be provided to vary the capacity of this fan.

29


https://standardsiso.com/api/?name=0403e14694241f9a4e2e5931195d9ac5

