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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Testing of refrigerating systems

1 Scope

This document applies to the performance testing of compressor driven refrigerating systems (hereafter
referred to as refrigerating systems) that operate according to the principle of vapour compression and
consist of the circuit parts for compressmn condensation, and evaporatlon as well as the connecting

mad oz macaccoay do il PoEET] AF, afe
plpeS Ter oIty Re€essat y ASSoctateaaneHartes+ b\.iull cat1tot4a \.,\.nu}u\,\,\, Fett 15\,1 FHOR-cHEt lt.

This dpcument does not apply to the testing of other refrigeration systems such as absorgtion or steam
jet refrigerating systems.

Testing of the suitability of a refrigerating system for a specific use, such as)household [refrigerators,
refriggrated commercial and display cabinets, air conditioners, is not covered by this docfiment.

This dpcument includes testing outside laboratories or where specificidlaboratory testing standards for
systems do not exist and which is performed according to agreed operating conditions.

2 Nprmative references

The fdllowing documents are referred to in the text ingsuch a way that some or all of|their content
constifutes requirements of this document. For dated\references, only the edition citefl applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 5167 (all parts), Measurement of fluid flow by means of pressure differential devices inserfted in circular
cross-dection conduits running full

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

ISO anld IEC maintain terminelogical databases for use in standardization at the following addresses:

— ISP Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia:‘available at http://www.electropedia.org/

3.1
overall refrigerating capacity

Qog

rate atbwihich heat is extracted from the ambient hy the rpFrigprgnf

Note 1 to entry: As a rule, for single-stage refrigerating systems, the overall refrigerating capacity corresponds
to the product of the mass flow and the difference between the respective enthalpies of the refrigerant at the
inlet of the compressor and at the outlet of the condenser or aftercooler, if provided (see also 8.1.1).

3.2
net refrigerating capacity

CQon

rate at which heat is extracted from the cooled medium in the evaporator by the refrigerant

Note 1 to entry: See also 8.1.2.

© IS0 2020 - All rights reserved 1
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3.3

useful refrigerating capacity

QOE

rate at which heat is usefully extracted by the refrigerant or cooled medium

Note 1 to entry: The useful refrigerating capacity corresponds to the product of the flow of the refrigerant or
cooled medium and its difference in enthalpy between the two points specified by agreement between which the

cooling effect is made useful (see also 8.1.3).

4 Symbols and units

Parameter Symbol Unit
Heat-transfer prea A m?
Specific heat dapacity c J/(kg-K)
Coefficient of performance cop —
Specific enthalpy h J/kg
Mass flow m kg/s
Absolute pressure p bar
Power P w
Heat flow Q w
Refrigerating fapacity Q w
Temperature t °C
Absolute temyplerature T K
Overall coeffi¢ient of heat transfer u W/(m?2-K)
Surface coeffigient of heat transfer a W/(m?2-K)
Insulation thi¢gkness o m
Isentropic efficiency i —
Thermal condictivity A W/(m-K)
Kinematic visg¢osity m?/s
Density kg/m3
Indices:

Index Parameter
amb Ambient

€or Corrected

e Useful

g Overall

K Cooled medium, liquid

L Heat-transfer medium

m Mechanical

n Net

R Refrigerant

w Coolant, liquid (cooling water)

Index Location
Reference point: 1 Measuring point: compressor inlet (suction port)
Reference point: 2 Measuring point: compressor outlet (discharge port)

2 © IS0 2020 - All rights reserved
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Index Location
Reference point: 3 Measuring point: condenser/gas cooler refrigerant inlet
Referencepon | MU polns condener/as coolr refgerant ol
Reference point: 5 g,zzi)sglrlziloipoint: upstream of the expansion valve for the
Reference point: 6 Measuring point: evaporator refrigerant inlet
Reference point: 7 Measuring point: evaporator refrigerant outlet
Reference point: 8 Measuring point: aftercooler refrigerant inlet
Reference point: 9 Measuring point: aftercooler refrigerant outlet

5 Pq
5.1

5.1.1

prrformance warranty
General

Only the characteristics essential to the economic efficiency and‘the operation o

systenps and verifiable by usual measurement methods shall be the subject of performance y

requir

5.1.2

es allowances for the variations of operating conditions whicliare hardly avoidable i

For the data according to 5.2.1 to 5.2.7, it is recommended to indicate several v

operatling conditions according to 5.3, particularly for the temperature values. To avoid

these ¥
deviat

5.1.3
agree|

5.2

5.2.1

Subjed
condit]

5.2.2
The rdg

oV

ralues may be presented graphically within the vatiation limits for each pair of value
ons shall be subject to agreement.

The influence of temporary variations on other operating conditions shall I
hent.

Subject of technical warrantie's

General

t of the technical watranties are the refrigerating capacity and the power absorbe
jons which need to beé agreed.

Refrigerating capacity
frigerating capacity shall be agreed as:

erall refrigerating capacity (see 3.1);

[ refrigerating
varranty. This
h practice.

lues near the
interpolation,
S. Permissible

pbe subject to

] at operating

— netrefrigerating capacity (see 3.2); or

— useful refrigerating capacity (see 3.3).

5.2.3

Compressor absorbed power

The following shall be subject to agreement:

a) th
b) th
c)

d) th
©1S02

e power absorbed at the compressor shaft;

e power output at the driver shaft;

e fuel consumption of the engine.

020 - All rights reserved
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5.2.4 Absorbed power of ancillaries

The power absorbed by fans, pumps, agitators, heaters, and other associated ancillaries shall be subject

to agreement.

5.2.5 Absorbed power of the entire system

The drive power of the entire system shall be subject to agreement.

5.2.6 Cooling water demand

The cooling w

aterdemand may bea CIIhjprf of the technical warranties

5.2.7 Coeffjcient of performance

The coefficie
according to §

5.3 Operat

5.3.1 Gene
The following
a)
b)

refrigera

condition

provided).

5.3.2 Over
The following
a) Pressure
1) atthd
2) atthd

ht of performance, COP, may be subject to agreement instead of the jpewer ab
.2.3t05.2.5.

ring conditions for technical warranties

ral
shall be subject to agreement:
ht designation;

of the heat-transfer medium when entering;eig. the condenser, aftercooler, oil co

1l refrigerating capacity

shall be subject to agreement:

and temperature of the refrigerant

e suction port of the comptressor; and

e outlet of the condenser or of the receiver or aftercooler, respectively.

5.3.3 Net ofr useful refrigerating capacity

The following

shall be subject to agreement:

a)

the conditiortof the cooled medium at the inlet and outlet of the evaporator or at two defined

of the coqledmedium circuit; or

orbed

pler (if

points

b)

the cooled medium circuit as well as the corresponding mass flow.

the condition of the cooled medium at the inlet or outlet of the evaporator or at a defined point of

The condition of the cooled medium does not only include its temperature but also its physical data.

5.3.4 Conversion to warranty conditions

The conversion to warranty conditions requires the indication of the compressor speed or the power
supply frequency (for motor compressors), respectively, the refrigerant pressures in the evaporator and
the condenser or the evaporation and condensing temperature, respectively, as well as the intermediate
pressures in case of multiple-stage systems.

For this purpose, the permissible deviations of the operating conditions for testing shall be specified.

© IS0 2020 - All rights reserved
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Methods for correction to measured performance to indicate performance at warranty conditions shall
be agreed. See also 11.5.

5.4 Tolerance

The tolerance refers to deviations from the assured property (e.g. refrigerating capacity, power
absorbed, and COP) which are caused by the manufacturing process and shall be agreed separately.

5.5 Acceptance limit

The permissible deviation of measured values from the assured property is the sum of the tolerance

""" (1CEI'ld Yy O c dpplicd I dSUI'el Od.

In cases where zero negative tolerance has been specified in relation to manufactiising|tolerances in

[he test shall be carried out with all values in steady-state condition and in additign particularly
e compressor and the motor at operating temperature.

6.2  Prior to any measurement, it shall be ensured that heat:éxchanger surfaces not in coptact with the
refriggrant are clean. This applies, for example, to the coolingwater side of condensers and the secondary
refrigdrant side of the evaporator.

6.3 Readjustment of the system prior to measurements is permitted. During the actual test, only
mutually agreed interventions are permitted.

6.4 The test shall be carried out at opetating conditions complying as precisely as pogsible to those
agreed in accordance with 5.3.

6.5 The steady-state conditionn must be proven over a sufficiently long time period, while the initial
and the final values of all quantities relevant to the test shall be within previously agreed limits.

6.6 Values deviating strongly from the arithmetic mean of the readings are not taken int¢ account.
6.7 Readings are'acceptable as long as the steady-state condition can be maintained.

6.8 All measurements shall be carried out in accordance with applicable stpndards, e.g.
ISO 5167-(all parts). The measuring instruments shall be chosen in accordance with Clausg 7.

6.9 The refrigerating system under test shall be provided with the required connections for pressure
and temperature measurements. These connections shall not impair the intended function of the system.

6.10 For measuring the overall refrigerating capacity, it shall be ensured that the liquid refrigerant is
free from bubbles downstream of the condenser or the aftercooler, respectively. Proper purging of the
refrigerating system is additionally required.

6.11 Two consecutive measurement series shall be conducted.

© IS0 2020 - All rights reserved 5
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7 Measuring instruments

7.1 General

7.1.1 The condensing and evaporating temperatures are derived from the absolute pressure readings,
where the sources according to 12.1 are used and the purging measures according to 6.10 are followed.

7.1.2 Only measuring instruments with fully verifiable indications shall be used. It is essential that the
measurement uncertainty can be determined by calibration and does not vary during testing. Measuring
instruments whose condition may vary during the test shall be verified both before and after testing. The

with a

measurement
confidence in

7.1.3 Besid
instruments d

7.2 Tempeg

The measure
limits while 7

a) for meas
condense

a) for all oth

7.3 Pressu

The measuriy
the indicated

1335 VRS EP SINTN PR a-dicatad balaosa: oo fos o 1 sekandad o oo oo aa ok da o ook ooy
oIrCCTearIIty varatsrorCatC o trovy TCreT ottt CATCTIaC o I asurt CIrC I anCCT tarirey

ferval of 95 % corresponding to twice the standard deviation.

s the types of measuring instruments indicated below, other generally accepted med
r devices may be used provided they comply with the indicated measurement uncertd

rature measuring instruments

ment uncertainty of the temperature measuring instrument/shall be within the fol
1 shall be taken into account:

uring the temperatures of cooled medium in the eyaporator or cooling water
r+0,1 K;

er temperature measurements +0,5 K.

re gauges

1g range shall be chosen such that the.measurement uncertainty does not exceed
value.

bn-tube, diaphragm or bellows manometers are used, classes 0,6 to 0,1 (pr¢
ers) shall be chosen;

e transducers are used, they shall be calibrated prior to measurement;

lled pressure gauges are used for measuring the pressure differences, it shall be
Incertainty of the-measurement does not exceed 1 % of the indicated value. The
sured shall 16t be absorbed by the barrier liquid.

a) if Bourd
manomet
b) if pressui
c) ifliquid f
that the
to be med
7.4 Meas

The measureméntuncertainty shall not exceed:

ing instruments for electric power

suring
inties.

owing

in the

P % of

cision

sured

reljledium

a) 0,5%oft

he full scale value for indicating measuring instruments;

b) 1 % of the measured value for integrating measuring instruments.

7.5 Flow meters

The measurement uncertainty of flow meters shall be within 2 % of the indicated value.

7.6 Speed

measuring devices

The measurement uncertainty shall not exceed 0,75 % of the indicated value.

© IS0 2020 - All rights reserved
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7.7 Torque measuring devices

The measurement uncertainty shall not exceed 1 % of the rated load.

7.8 Time measuring devices

The measurement uncertainty shall not exceed 0,1 % of the measured value.

7.9 Mass measuring devices

The measurement uncertainty shall not exceed 0,2 % of the measured value.

8 D
8.1
8.1.1

8.1.1.]
The rdg

If the
entrai

Q

Condit
condit

The rd
from t
refrigg
their ¢

ptermination of the refrigerating capacity
Direct methods
Overall refrigerating capacity

| General
frigerating capacity is calculated from the refrigerant mass flow and a difference o

refrigerant vapour at the compressor inlet is dry,saturated or superheated (
hed liquid), the overall refrigerating capacity is given by Formula (1)

gsz(hl —hy)

ion 1 corresponds to the condition, at the compressor inlet, condition 5 corres
ion upstream of the expansion valvé before the evaporator (see Figures 1 and 2).

frigerant mass flow is determined either from the heat balance in accordance w
he flow measurement in acegrdance with 8.1.1.3. This method is suitable for variq
rating systems. Figures.1 and 2 show representations of refrigerating system sg
haracteristic in the p=h‘diagram.

4 B 3

"enthalpy.

.e. free from

)

ponds to the

ith 8.1.1.2 or
us designs of
hematics and

logp logp 5

A | NV
sl by A s

©IS0 2

6 7

h

a) Single-stage refrigerating system

020 - All rights reserved


https://standardsiso.com/api/?name=e2cfc8b6724998328133130396897640

Key

ISO 916:2020(E)

4 B 3
2
logp log p
A 5 o9 2
D .
¢ o i
6 7 h g
b) Single-stage refrigerating system with aftercooler
4 3
B 2
4
log p logpy 5 /
Cmp A 4 /_\ 3 /|
op 2 ¢
E X )7 4 od
6 7 1
1
x| o 1 }
CLp 6 71
6 7 h h
c) Single-stage refrigerating system‘with economiser
logp logp 4 » 2

AN
4 /

B 3
2
5 Ayp
A p
D
M ;1
7

4
Cmp
Smp| |
5
CLp
6

compressqr, A; p ffom low pressure to
intermediate pressure, Ayp from

h

D evaporator

intermedigtepressure to high pressure

NN w

d) Two-stagerefrigerating system with intermediate pressure separator

condenser

expansion valve, Cyp to intermediate
pressure, (| p to evaporator pressure

E  economiser
N aftercooler

S liquid separator, Sy;p at intermediate pressure

Figure 1 — Schematics and log-p-h diagrams of subcritical and trans-critical refrigerating

systems
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B 3
2
4 3
log p logp > —p 2
3
A 3 m o—p 2
1 6' -6 —ed 1
. ) /7 8 9
\ 1
6 7
h h
a)) Single-stage refrigerating system with internal heat exchanger and\dry evaporation
4 3
logp > 4 —p 2
6 7] gl o
h

b) Refrigerating system with internal heat exchanger and flooded evaporgdtor

Key

A compressor D evaporator

B cohdenser F  internal heat exchanger

C expansion valve Spp liquid separator at evaporation pressyire

Internal heat transfer, Ahy_s = Ahg_q

Figure 2 — Schematics and log-p-h diagrams of single-stage refrigerating systems

LR s 11 4 1
WILIT TIITT TIAT IIT AU CALIIAITIETC

8.1.1.2 Determination of the refrigerant mass flow from the heat balance

8.1.1.2.1 The refrigerant mass flow can be determined by using the heat balance at each component of
the circuit through which it passes. Any case of previously branching off partial flows shall be taken into
account.

© IS0 2020 - All rights reserved 9
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8.1.1.2.2 Forsingle-stage systems, the condenser is the most suitable circuit component for establishing
a heat balance provided it is operated with liquid cooling without mass transfer (evaporation). The
refrigerant mass flow is then determined by using Formula (2).

_ My Cyy 'AtW +Qcor

m (2)
R
Ahg
where
— is the decrease of the refrigerant enthalpy in the condenser.
AhR _(h3 _h4) 5 by
The liquid mass flow m,, is determined by means of the usual methods, e.g. with measuring pessel,
volume meter, pressure differential device.
The heat flow] Q. is a correction required whenever the temperature of the external condenser surface
deviates from the ambient temperature. This correction is determined from Formula-(3):
Qcor =u'A(tm ~Lamb ) (3)
where
u is the overall heat transfer coefficient between the medium flowing along the
internal surface of the external wall of the condenser and the ambient.
Since Q.| merely represents a correction, the following approximation is sufficient:
u=7W/(n2K) ifthe condenser is not thermally insutlated and not installed outdoors;
A is the area of the external condenser surface in contact with the ambient;
ty is the mean temperature-of-the external condenser wall which in this corrgction
can be considered equalto the temperature of the medium flowing along the
internal surface of the external wall;
tamb is the ambientfemperature.
The correctiop Q.. may be positive-or negative. Since it is determined only by approximation, it must be
small in comparison to the otherheat flows of the balance. Therefore, it shall not exceed the maximum
permissible error given in 10¥°1. Thermal insulation shall be provided, if required; in which cgse the
value u is detgrmined by.using the following approximation formula for flat walls:
1 1 p
S=—+f @)
u o f
where

a=7 W/(m2K) isthe approximate value for free convection;

dand A

8.1.1.2.3

are the thickness of the insulation and its coefficient of thermal conductivity at

operating conditions.

established for both parts of the circuit together.

If an aftercooler is installed downstream of the condenser, the heat balance is preferably

8.1.1.2.4 Since the uncertainty of the external heat balance of evaporative condensers is too high,
the heat balance will be established on a different part of the circuit, usually on the aftercooler alone.
Therefore, it is recommended to provide the required temperature measuring points on this aftercooler.
While taking into account the measurement uncertainty, the mass flow of the heat-transfer medium

10 © IS0 2020 - All rights reserved
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will be limited such as to generate a minimum difference of 5 K between the inlet and the outlet of that
aftercooler.

Considering the tolerances given in Clause 9, this method requires a particularly precise measuring
device. Additionally, it shall be ensured that the refrigerant is free from any vapour bubbles at the
aftercooler inlet. This usually requires a subcooling of 2 K. If the aftercooler is operated with a heat-
transfer fluid other than water, precise data on its specific heat capacity are required.

8.1.1.3 Determination of the refrigerant mass flow by means of a flow meter

The refrigerant mass flow can be determined for both the entirely liquid state and the entirely
gaseousstate hy means of a flow meter in accordance with Clanse 7 if the piping is prnvided with anti-

pulsat
unaccq

8.1.2

It is expedient to determine the net refrigerating capacity from the flow ofithe cooled flui

This nj

The cq
differe

The ve
given

The t4
evapo
inconsg

jon devices or if it is free from pulsation and provided the measured values are 1o
pptably large amounts of oil.

Net refrigerating capacity for a liquid cooled medium

easurement method is based on Formula (5):

?on =My Cg 'AtK +Qc0r

oled liquid mass flow my is determined by the usualbmethods, e.g. measuring ve
ntial device, volume meter, at either the inlet or theoutlet of the evaporator.

lues of the specific heat capacity ck for secondary refrigerant shall be obtained fr
by the manufacturer:

pmperature decrease Aty of the secondary refrigerant between the inlet and
rator shall not be less than 5 K. Therefore, this method is not applicable if such 3
istent or impracticable with the/given data.

a generally minor correctioniwhich therefore can be determined by approximation
rement uncertainties are(taken into account (see Clause 10). This correction is the

infulated against the ambient; this term can be calculated by using Formula (6):

measuring locatiensin the cooled medium circuit (e.g. circulating pumps, agitato

heat flow Q'§, which is to be applied whenever the cooled medium in the evapora

'cor Zu‘A(tamb —ly )

t impaired by

(5)

5sel, pressure

bm the values

outlet of the
difference is

provided the
sum of:

heat equivalent of the power output generated by the auxiliary equipment positipned between

S);

or is not fully

(6)

QCOI‘ iS
measy
a t
t
b) t
where|
u
A
tm
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is the overall heat transfer coefficient between the environment and the cooled medium. This

value is calculated by using Formula (4);
is the area of the external evaporator surface in contact with the ambient;

is a mean temperature equal to
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— the arithmetic mean of the inlet and outlet temperatures of the cooled medium for evap-
orators with forced circulation of the cooled medium (counterflow apparatus, parallel flow
apparatus, etc.);

timp ISt

the outlet temperature for brine tanks with an adequately strong agitator;

he ambient temperature.

It is essential to note that the term Q’,,. only refers to the heat flow from the environment to the cooled
medium being cooled down and not to the heat flow from the ambient to the refrigerant. In case the
latter occurs, e.g. at evaporators with refrigerant in the shell, it shall not be taken into account in the

determinatiop of the net refrigerating capacity according to the definition (see 3.2)

8.1.3 Useful refrigerating capacity

8.1.3.1 Gerjeral

It is expedienf to determine the useful refrigerating capacity, as for net refrigerating capacity, fr¢m the
flow of the copled medium, while omitting, however, the correction Q.. according to 8.1.2.

Where the mpasurement is taken on the side of a cooled gas flow, e.g. high-pressure process gps, the
calculation offthe refrigeration capacity has to take into account the Joule*Thompson effect caus¢d by a
pressure drop, depending on the gas.

8.1.3.2 Dirpct measurement

The measurgment complies with the methods described* in 8.1.2 while taking into accoupt the
corrections agcording to 8.1.2.

8.1.3.3 Calprimetric measurement

This method|is used for measuring the useful refrigerating capacity for cooling media and Will be
applied whengver the steady-state condition-cannot be realized during a test. The natural heat fource
will be repladed by an artificial sourcerifrequired. This can consist of e.g. steam, hot water, electric
heating. Then), the heat flow supplied bythe artificial heat source is measured which correspondq to the
useful refrigerating capacity.

8.2 Indirect methods

8.2.1 Genepal

Indirect methods are recommended for cases where the direct methods are impracticable ¢r less
precise than the indirect methods or when applied for verifying the direct methods (according tq 8.1).

8.2.2 Determination of the overall refrigerating capacity by means of a calibrated compressor

This means a test for the determination of the power absorbed by the compressor (compressor power)
usually carried out prior to the installation of the compressor into the refrigerating system at the
manufacturer’s premises under conditions representative of those in later operation, in particular
regarding the evaporation and condensing temperatures. The overall refrigerating capacity can
be determined from the compressor power by multiplying the latter with the difference of enthalpy
assigned to the overall refrigerating capacity according to 3.1 and dividing by the difference of enthalpy
assigned to the compressor power.

The refrigerant mass flow is determined by testing the compressor on a compressor capacity test rig.
For this purpose, the test conditions shall comply as closely as possible with the operating conditions
in the system. Any differences between the operating conditions during the compressor capacity
measurements at the manufacturer’s premises and those during the measurements on the refrigerating
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system shall be taken into account in accordance with Clause 11. The overall refrigerating capacity is
determined according to 8.1.

Where the compressor was tested at the manufacturer with a different gas, e.g. dry nitrogen, and at
conditions differing much from the system test conditions, a conversion method shall be agreed. Using a
proven recalculation based on manufacturers description or own experience, the refrigerant mass flow
and power absorbed can be determined with the manufacturers' performance data. The uncertainty of
this method is higher, compared to the above described.

8.2.3 Determination of the net refrigerating capacity

By de
possiblle to derive the net refrigerating capacity according to 8.1.2 via determination
refrigerating capacity in accordance with 8.1.1.

inlet, it is also
bf the overall

8.2.4 | Determination of the useful refrigerating capacity

The ugeful refrigerating capacity can be determined from the net refrigerating capacity according to
8.2.3 while taking into account the corrections in accordance with 8.1.2:

8.2.5 | Determination of the overall refrigerating capacity from the overall energy balance

This method is listed among the indirect methods as a.procedure for the verificaion of direct
measurements only.

Wherg substantial deviations occur within the balancéfthe corresponding causes shall bq investigated.

For a [refrigerating system with throttling expansion and a water-cooled condenser, without water
evaporation, the balance is established by using-Formula (7):

Dog =Q +Cy +Q —P+Qy (7)

or in cpse of single-stage compression, Formula (8):

_M-h

20g B hZ _hl

(P_QII _QIV ) (8)
where

Q|| isthe heatflow transferred to the water or ambient air in the condenser and the aftercooler;

Qi is the-hé€at flow transferred to the heat-transfer medium (cooling water or air) fr¢m the com-
pressor and, if applicable in case of multiple-stage systems, in the intercoolers;

- 4l ] ]l . £ gL 4+l 1 i ] A . 1 - 4] |
QIII Isthre reat Trow transferrea fronr tiie ot arscirar ge gas Hes, meuaing tire ot separator, be-
tween the compressor outlet and the condenser inlet;

P is the power absorbed at the compressor shaft or the motor terminals;

Qv is the heat flow transferred from the compressor, including oil cooler and auxiliary equipment,
not included in Qy;.

The ratio Q,/(h - hs) is equal to the average mass flow of the refrigerant my,.

Since Qy;, @y, Qv are general corrections, their approximate determination is sufficient; this, however,
does not apply to compressors with oil coolers.
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