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Foreword 

IS0 (the International Organization for Standardkatlonj ls a worldwide federation of 
natfonal standards bodies (IS0 member bodlesl. The work of preparing International 
Standards is normally carried out through IS0 technlcal committees. Each member 
body interested in a subject for which a technical committee has been utablished has 
the right to be represented on that committee. International organizations, govam- 
mental and non-governmental, In liaii with ISO, also take part In the work. IS0 
collaborates closely with tha International Electrotechnlcal Commission (IECI on all 
matters of electrotachnical standardization. 

Draft International Standards adopted by the technkal commltteas ara clroulated to 
the member bodies for approval befors their acceptance as lnternatlonel Standards by 
the IS0 Council. They are approved in accordance with IS0 procedurea requiring at 
feast 79 % approval by the member bodies voting. 

International Standard IS0 917 was prepared by Technical Committee ISO/TC M, 
Refrigera tian. 

Thb second edition cenceb and replaces the first edition (IS0 917 : 19741, of which it 
constkutee a technical revision. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies Its 
latest edition, unless otherwise stated. 

VI 
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INTERNATIONAL STANDARD IS0 917 : 1999 (El 

Testing of refrigerant compressors 

1 Scope and field of application 

The provisions of this International Standard apply only to 
singlestage refrigerant compressors of tha positive 
displacement type, Selected test methods ara da&bad for the 
determination of tha refrigerating capacity, tha power, tha ken- 
tropic efficiency and the coetlicient of parformenca. Thasa teat 
methods provide results of sufficient accuracy to permit con- 
sideration of the suitability of a refrigerant compressor to 
operate satisfactorily under any sat of basic test conditions ra. 
quired for a given refrigeration installation. 

Attention is drawn in particular to a number of special precau- 
tions necessary to reduce testing loesas to a mfnlmum: 

This International Standard applies only to tests carried out at 
the manufacturefr works, or wherever tha -w WiP- 
mant for teating to tha accuracy required oen be mada 
available. Tha types and calibration of measuring instrumanta 
and the accuracy of measurement are specified In annex A, 
which forms an integral part of this lntarnational Standard. 

The test methods describad mey also ba used as a guide for the 
testing of other types of refrigerant comprjssora. 

NOTE - Tests on complete refrigeration lnsblbtiw are deelt with In 
IS0 916-l. 

Annexes B and C, which provide additional information, do not 
form integral parts of this International Standard. 

2 References 

IS0 9161, Reffigeration systems - Test methods - Part 1 : 
Tasting of systems for cooling liquids and gases using a 
positive dispfacement compressor. ‘1 

IS0 1662, Refrigerating @ants - Safety requihnents. 

ISO6167, Measurenmntoffluidflowbymeansoforfficepletes, 
noufes and Venturi tubes inserted in circular ctvss+ection COW 
duits running full. 

IS0 5169, Measurement of hid flow - Estimation of uncs+ 
tahty of 8 flow-rate meesumrnent. 

3 Definttlon8 

NOTE - A ccmplata list of symbols and unit, used In the calcubtims, 
together with thalr dafinitiom, h gfven in annex 9. 

3.1 nfrigereting cape&y of a refrigemnt compreuor 
@e: Product of tha mess flow rata of refrigerant through tha 
comprassor, 8s derived from the test, and tha difference ha- 
twaen the sp&fic enthalpy of tha refrigerant at the maasuring 
point at the inlet of the compressor end the speck enthalpy of 
tha saturated liquid at the temperature corresponding to the 
test d&charge pressure at tha maasurfng point at the outlet of 
the compressor. 

3.2 volumetric efficiency, rfv: Ratio of the actual volume 
rate of flow at suction conditions, measured at the position 
apacified in 4.3.2, to tha displacement of the compressor. 

3.3 power input, P: Power at the compressor shaft for an 
open compressor or powar at the motor termfnals for a 
hermetic motor compressor (or samiharmatic motor corn 
prasaor~ together with the power absorbed by such ancillaries 
as are necessary to sustain tha oparatlon of the compressor, 
e.g. oil pump. 

3.4 isentropic efficiency, ~1: Ratio of the product of the 
actual mesa flow and the change in isentropic enthalpy across 
the compressor to the power input. 

3.6 coefficient of performance, E: Ratio of the 
refrigerating capacity to the powar input. 

NOTE - It should be made clear In tha test rasport whathar the power 
input referred to b that maasured at the compressor shaft or that at the 
motor terminals. 

11 At praaant at the stage of draft. 
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Section one : Determination of refrigerating capacity 
and of volumetric efficiency 

4 General procedure 

4.1 Method of determination of refrigerating 
capacity and volumetric efficiency 

The determination of the refrigerating capacity of a compressor 
comprises 

a) the evaluation of the mass flow rate of the refrigerant, 
obtained for each test method used by means of an ap- 
paratus which is inserted in the outer part of the test circuit, 
between the outlet and the inlet of the compressor, as 
described In clauses 8 to 15, and 

b) the determination from recognized tables, of the ther- 
modynamic properties of the refrigerant, of the sp&ffc en- 
thalpy of the refrigerant in the saturated-liquid state at the 
compressor discharge pressure and its specific enthalpy at 
the compressor suction pressure and temperature. 

The volumetric efficiency is determined using the equation 
given in 6.7.2. 

During the test, the refrigerant compressor should be furnished 
with all auxiliary equipment and accessories necessary for its 
satisfactory operation in normal use. 

4,2 Tests 

All tests shall comprise two test methods, a test X and a test Y, 
which shall be carried out simultaneously. 

4.2.1 Test Y shall, wherever possible, be a different type of 
test than test X, so that its results are obtained independently 
from those of test X. 

4.2.2 The values of the estimated errors for the refrigerating 
capacity shall be calculated for test X (s&,x) and for the 
selected test Y Wev) (see annex C). 

4.2.3 Specifications for test X and test Y and for their possible 
combinations are given in clause 7. 

4.2.4 The results of test X and test Y for the refrigerating 
capacity shall be accepted provided that they correlate within 
f 4 % (see annex CL 

4.2.6 For results valid in e,cordance with 4.2.4, the 
refrfgerating capacity and tlw ~Iurnetric efficiency shall be 
taken as the mean of the test X and test Y results. 

The values of the estimated errors f.r& and uv) for test X and 
test Y, calculated as described in 4.2.2 and annex C, shall be 
used to determine the total estimated error (to one significant 
fgure) for the valid result using the formula If,@ t #)/2)1/2. 

2 

4.3 General rules 

In order to ensure that the results obtained are within the re- 
quired limits of accuracy, it Is essential to observe the followlng 
rules, and the instructions given in the note to 4.3.4 should be 
taken into account. 

4.3.1 All instruments and auxiliary measuring apparatus shall 
be correctly located in relation to the compressor inlet and 
outlet, and shall be calibrated against master instruments of 
certified accuracy and adjusted if necessary to give readings 
within the limits of accuracy prescribed in annex A. 

4.3.2 The pressure and temperature at the suction inlet to tha 
compressor shall be measured at the same point which shall be 
located on a straight run of pipeline, at a distance of (or as close 
as possible to) eight times the pipe diameter, ahead of the point 
of entry or of the stop valve, if one is fitted. 

The diameter of the pipe shall be consistent with that of the 
flange on the compressor for a length of at least sixteen times 
the pipe diameter. 

4.3.3 The pressure and temperature at the discharge outlet of 
the compressor shall be measured at the same point which shall 
be located on a straight run of pipeline, at a distance not less 
than eight times the pipe diameter after the point of outlet or 
the stop valve, if one is fitted. 

The diameter of the pipe shall be consistent with thet of the 
flange on the compressor for a length of at least sixteen times 
the pipe diameter. 

4.3.4 The correct refrigerant and lubricating oil charges shall 
be present in the circulation system. Efficient oil separators 
shall be fitted in the discharge line of the compressor unless it is 
shown by measurement that the oil pumping rate is fess than 
1,5 % of the refrigerant mass flow rate. If a separator is used, 
arrangements shall be made to return the separated oil direct to 
the compressor lubn’cating system. 

If the compressor is designed for use on a normal oil returning 
circuit, the oil from the separator shall be returned to the suc- 
tion line between the measuring apparatus and the compressor 
suction connection. 

No refrigerant shall be added during the test, and no oil shall be 
added to enclosed crank cases which communicate with the 
refrigerant circuit. 

During the whole of the test run, the circuit shall contain only 
the refrigerant and the lubricating oil in such conditions of 
purity that normal operation in the continuous running of the 
compressor will be assured and the precision of the test 
measurements will not be affectd within the agreed 
tolerances. 
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NOTE - The complete elimination of liquid refrigerant and lubricnting 
oil would be difficult to schleve. However. the error arising from these 
factors at the inlet of the cornpresaor can generally be reduced to such 
an extent a-s to be negligible by 

a) ensuring that the refrigerant vapour ia sufficiently superheated 
at the inlet to the compressor (for thir purpose a tuction super- 
heater may be required, and any heat wpplied to it from an external 
source should be duly mmdcdl, and 

b) providing an efficient oil separator on the discharge line of the 
compressor. 

In general, a correction for the effect of the lubricating oil ia not 
necessan/ if the oil content of the oil-liquid refrigerant mixture is such 
as to cause an error not exceeding 1,5 % of the refrigerating capacity. 

4.3.5 The system shall be tested for freedom from leaks of 
refrigerant and oil. The absence of non-condensable gases shall 
be confirmed by appropriate means. 

a) the absolute pressure at the measuring points in the 
suction and discharge pipelines of the compressor; 

bl the suction temperature at the measuring point in the 
suction pipeline of the compressor; 

cl the speed of rotation of the compressor. 

The pressure readings shall not deviste by more than f 1 % 
from the basic test conditions throughout the tast,period. 

The temperature readings shall not deviate by more than 
f 3 OC from the basic test conditions throughout the test 
period. 

The speed shall not deviate by more than f 1 % from the 
basic test conditions throughout tho test period; for hermetic 
motor compressors, the voltage shall be within f 3 % and the 
frequency within f 1 %J of the nameplate values throughout 
the test period. 

4.3.6 The system shall be protected against abnormal air cur- 
rents. 

6 Basis of calculations 

4.4 Test period 

4.4.1 The tests specified refer x ‘usively to a refrigerant 
compressor operating continuous:{ under conditions such that, 
for a specified period, fluctuations I:I sll the factors likely to af- 
fect the results of a test remain between the limits prescribed 
and show no definite tendency to move outside these limits. 

These conditions are termed steady working conditions. 

4.4.2 After the compressor has been started, adjustments 
shall be made during a preliminary run until the rnwsuremenra 
required for the test are within the allowable limits of variation. 

4.4.3 Once steady working conditions having been reached, 
the readings for the test period shall be taken at equal tirna 
intervals not exceeding 20 min for a period of at feast 1 h, 
during which at least four readings shall be taken. 

If recording instruments are used, their accuracies shall be 
comparable with those specified in annex A. 

4.4.4 The arithmetic mean of the successive readings for each 
measurement is taken es the value of the measurement for the 
test. 

Cl Source of thermodynamic properties 

The source from which thermodynamic properties are taken 
shall be stated in the test report. 

6.2 Specific enthalpy 

Subject to the ales and precautions defined under 4.3, the 
specific enthalpy of the refrigerant liquid at the compressor 
discharge pressure, and that at the camp-*ssor suction 
pressure and temperature, are obtained from rdcognized tables 
of the thermodynamic properties of the refrige:ant used. In the 
case of the specific enthalpy at the compressor suction 
pressure and temperature, a correction for the presence of en- 
trained lubricating oil to the equations from which the specific 
enthalpv values are derived may be necessary. 

6.3 Mass flow rate of refrigerant 

The mass flow rate is determined by using tests X and Y which 
are selected (see clause 71 from the tests described in clauses 8 
to 15. 

6.4 Specific volume of the refrigerant 

4.4.5 All quantitative measurements shall be made at the 
beginning and end of each time interval to check uniformity of 
operation, the difference between the first and last measure. 
ment of the test period being taken as the value for the test. 

The actual test value VP of the specific volume of the 
refrigerant vapour at the compressor inlet shall not differ by 
more than 2 % from the value Vel of the soecific volume of the 
refrigerant vapour corresponding to the specified basic test 
conditions. 

5 Basic test conditions and deviations 6.5 Compressor speed 

The basic test conditions, under which the test is to be per- 
formed, which shall be specified for the testing of a refrigerant 

The ectual test value nr of the compressor speed shali not differ 
from the basic test conditions by more than the deviations 

compressor are as follows : specified in clause 5. 

3 
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6.6 Value of the measured maaa flow rate 

Subject lo the conditions given in 6. ; and 6.6, the value of the 
rr~sured mass flow rate q,,,, shall be adjusted by multiplying it 
by the factor 1 VW/ V,&Wr,l for open-type compressors and 
by the factor 1 VW/ V&/j,1 for hermetic motor compressors. 

6.7 Basic equations 

6.7.1 The refrigerating capacity as defined in 3.1 for -type 
cornpmssors is calculated using the fdlting basic equation : 

@O s 4mf 3 !! (h,, 
“gl “r 

- 41) 

For hermetic motor compressors, the correction factor n/n, is 
replaced by//f, 

6.7.2 The volumetric efficiency qV as defined in 3.2 is cal- 
culated using the following bssic equation : 

NOTE - Within the limits specified in this International Standard, it h 
assumed that the volumetric efficiency is constant. 

7 Test methods 

7.1 General 

As specified in 4.2, all tests shall comprise two kst methods. 
For epch test, the information specified in the test report (see 
cla: II ‘;,‘I together with the additional informstion specified for 
eacll A method (see clauses 8 to 151 shall be measured 
during the test period (see 4.4). Nine differen? test methods 
may be used as fdlowa. 

NOTE - Test niethcdr A, B, C, G mnd K “W.?‘JIL’ 3% total mess tlow 

of the refrigerant by the use of c.alori~ter;. 

Method A : secondary fluid calorimeter in suction line Isee 
clause 81. 

Method B : flooded system refrigerant calorimeter in auction 
line (sea clause 9). 

Method C : dry system refrigerant calorimeter in suction line 
(see clause 10). 

A heat-insulated calorimeter is connected with the suction inlet 
of the compr~sscu to act as the evaporator. 

Method 01 : refrigerant vapour flowmeter in the suction line 
be clause 11). 

Method 02 : refrigerant vapour flowmeter in the discharge line 
be dau.se 11). 

NOTE - Method8 Dl and D2 msdum the total mass flow of the refrb 
gerant in tb gasaoua state. 

Method F : refrigerant liquid flowmeter (see clause 121. 

NOTE - Method F rraasures the total rrau or volume flow of the refri. 
gerant in the liquid rtete. 

Method 0 : water-cooled condenser method (see clause 13). 

The water-coded condenser in the actual installation is suitably 
insulated and equipped to act as a calorimeter. 

Method J : refrigerant vapour cooling water lsw clause 14). 

NOTE - Method J tneasu~ ths flow of a portion caly of the liquid 
refrigerant obtained from a lpecid condenser. 

Method K : c&rimater in discharge line (see clausa 151, 

A heat-insulated calorimeter is installed in the discharge pipe- 
line of the compressor to receive the total flow of refrigerant in 
the gaseous state* 

7.2 Choice of test methods for test X 
and test Y 

Any of the methods A, B, C, Dl, D2, F, G and K may be used 
for test x. 

Any of the methods described may be used for test Y with the 
following exceptions : 

a1 the method used for test X; 

b1 any methods measuring the same quantity as test X. 
For example, if the method for test X messures the gas flow 
at t/e discharge side of the compressor, other methods that 
measure the gas flow a1 the discharge dde of the compres- 
sor shall not be used for t&St Y. 

Preferably, the methods for tests X and Y shall be of basically 
differant types. The table gives allowed and recommended 
combinations of methods for tests X and Y. 

Table 1 - Combinedons of te& X and Y 

Method for Method for test Y 
teat x Allowed Recommended 

A Dl, D2, 7, G, K F, G, K 
0 Dl, D2, F, G, K F. G. K 
C Dl, 02, F, G, K F. G. K 
01 A, 6, C, D2, F, G, J, K F. ‘3, J, K 
D2 A, 8. C. Dl, F, J F. J 
F A, 8. C. Dl, D2, J, K Dl, 02, J, K 
G A, B, C, Pl, F, J Dl,J 
K L A, 9. C. Dl, F, J Dl, J 

4 
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8 Method A : Secondary fluid calorimeter 

8.1 Description 

fluid. Adjust the discharge pressure by va~$ng the temperature 
and flow of the condensing medium, or by a pressure corWd 

&vice in the dirge line. 

The sacondary fluid calorimeter (see figure 11 consists of a 
direct expansion coil or a set of coilr in parallel cerving es a 
primary evaporator, This evaporator is suspended in the upper 
part of a pressure-tight heat-Insulated vsssal. A heater b 
located In the base of this vassel, which i-s charged with a 
volatile secondary fluid so that the heater is well below the 
liquid surface. The refrigerant flow is controlled ty either a 
manual or a constant-pressure expansion valve, which shall be 
located close to the calorimeter. The expansion valve and the 
refrigerant pipelines connecting it to the calmimeter may be in- 
sulated to minimize the heat gain. 

8.4 Requirement8 

8.4,l If the heater is operated continuously, the fluctuation in 
heat Input due to any cause during the test period shall not be 
such as to cause a variation of more then 1 % in the celculated 
compressor capacity. 

8.4.2 If the heater is operated intermittently, the temperature 
of saturation corresponding to the aacondary fluid pressure 
shall not vary by more than f 0,6 OC. 

The calorimeter shall be insulated in such a manner that the 
heat leakage does not exceed 5 % of the refrigerating capacity 
of the compressor, 

Provision shall be made for measuring the temperature of the 
secondary fluid. 

Provision shall be made in accordance with the requirements of 
IS0 lS62 to ensure that the refrigerant pressure does not ex- 
teed the safety limit for the apparatus. 

8.5 Additional information 

The follwving infom7ation shall be recorded : 

al the pressure of the refrigerant vapour at the evaporator 
outlet; 

b) the temperature of the refrigerant vapour at the 
evaporator outlet; 

cl the pressure of the refrigerant liquid entering the expan- 

8.2 Calibration sion valve; 

The calorimeter shall bs calibrated by using the following heat 
loss method. 

dl the temperature of the refrigerant liquid entering the ex- 
pension valve; 

8.2.1 Adjust the heat input to the secondary fluid to maintain 
a constant pressure at a value corresponding to a temperature 
of saturation approximately 15 OC above the ambient air 
temperature. Maintain the ambient air temperature constant to 
within f 1 OC. 

e) the ambient temperature at the calorimeter; 

f) the pressure of the secondary fluid; 

g) the heat input to the secondary fluid. 

8.2.2 If the heater is operated continuously, maintain the heat 
input constant to within f 1 % and measure the pressure of 
the secondary fluid et hourly intervals until four successive 
values of the corresponding temperature of saturation do not 
vary by moru than f C,5 X. 

8.2.3 If the heater is operated intermittently, the control shall 
be such that the temperature of saturation corresponding to 
the secondary fluid pressure is maintained constant to within 
& 0,5 OC and readings of the heat input are taken at hourly in- 
tervals until four successive readings do not vary by more than 
f 4%. 

8.2,4 Calculate the heat leskege factor using the formula 

8.0 Determination of refrigerating capacity 

8.6.1 The mass flow rate of the refrigerant, as determined by 
this ‘*t, is given by the formula 

bi t Fl (Ia - 1,) 
= 

h@ - hrz 

8.6.2 The refrigerating capacity, adjusted to the specified 
basic test conditions, ic given by the formula 

@h 
F, = - 

IP - 1, 
9 Method PI : Flooded system refrigerant 
calorimeter 

8.3 Procedure 8.1 Description 

Adjust the suction pressure by means of the refrigerant tvpan- The flooded system refrigerant calorimeter (SW figure 2) con- 
sion valve and the temperature of the refrigerant vapour e.\ter- sista of a pressure-tight evaporator vessel, or vessels in parallel, 
ing the compressor by varying the heat input to the secondzry in which heat is applied directly to the refrigerant in respect of 
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which the compressor h being tested. The refrigerant flow b 
controlled by a manual or constant-pressure expansion valvR 
or a suitable level control device, which shall be l-ted doss lo 
the calorimeter. The expansion valve and the refrigerant 
pipeline connecting it10 the calorimeter may be insulated to 
minimize the heat gain. 

The calorimeter shall be insulated in such a manner that the 
heat leakage does not exceed 5 % of the refrigerating capacity 
of the compressor. 

Provision shall be made for measuring the temperature of the 
secondary fluid and for ensuring that the pressure does not ex- 
ceed the safety limit for the apparatus. 

Provision shall be rnsde in accordance with the requirements of 
IS0 1662 10 ensure that the refrigerant pressure does not ex- 
teed the safety limit for the apparatus. 

8.2 Calibration 

The calorimeter shall be calibrated by using the following heat 
loss method. 

9.2.1 Fill the calorimeter with refrigerant liquid to its normal 
operating level and close the liquid and vapour outlet stop 
valves. Maintain tha ambient temperature constant to within 
f 1 OC and supply heat 10 maintain the refrigerant 
temperature approximately 15 OC above the ambient 
temperature. Where liquid is used for heating, maintain the 
inlet temperature constant to within f 0,3 OC and control the 
flow so that the temperature drop ia not less than 6 OC. Where 
electric heating is used, maintain the input constant to within 
f 1 %. 

9.2.2 After thermal equilibrium has been established, take 
readings for the fdlowing periods : 

al for liquid heating, at houriy intervals until four suc- 
cessive readings of both inlet and outlet temperatures, with 
constant rate flow, do not vary by more than f 0.3 “C; 

bl for electric heating, at hourly intervals until four suc- 
cessive values of the temperature of saturation of the 
refrigerant do not vary by more than f 0,5 OC. 

9.2.3 Determine the heat input 10 the calorimeter as follows : 

a) for liquid heating, 

@i = c (I, - 12) 4q 

b) for electric heating, 9, is given by the electrical power 
Input to the heater. 

9.2.4 Calculate the heat leakage factor from the following for- 
mula : 

9.3 Procedure 

Adjust the suction pressure a1 the compressor by means of the 
refrigerant expsnsion valve and the Inlet temperature to the 
c~npressol by varying the heat Input. However, when a level 
contrd is used, adjust the suction pressure by means of the 
heat input to the evaporator, and the inlet temperature 10 the 
compressor by the heat input to a superheater. Adjust ihe 
discharge pressure by varying the tempemture and flow of the 
condensing medium, or by a pressure contrd device In tht: 
dischatge line. 

Where liquid is used for heating, the inlet temperature shall ba 
maintainad consStblnt 10 within f 0,3 OC and the flow shall be 
controlled so that the temperature drop is not less than 6 OC. 
The flow rate of the liquid shall be maintained constant to 
within f 1 %. Where electric heating is usad, the Input shall 
be maintained constant lo within f 1 96. 

8.4 Requirements 

9.4.1 If the heater is operated continuously, the fluctuation In 
tit input due to any cause during the test period shall not be 
such as 10 cause a variation of more than 1 % in the calculated 
compressor capacity. 

9.4.2 If the heater is operated intermittently, the temperature 
of saturation corresponding to the secondary fluid pressure 
shall not vary by more than f 0.6 OC. 

9.5 Additional information 

The fdlowing information shall be recorded : 

a1 the pressure of the refrigerant vapour 81 the evaporator 
outlet; 

b) the temperaVJre of the refrigerant vapour a1 the 
eMIporator outlet; 

cl the pressure of the refrigerant liquid entering the expan- 
sion valve; 

d) the temperature of the refrigerant liquid entering the ex- 
pansion valve; 

el the ambient temperature at the cdlorimeter; 

fl the temperature of the heating liquid entering the 
calorimeter; 

gl the temperature of the heating liquid leaving the 
calorimeter; 

hl the mass flow rate of heating liquid circulated; 

i) the electrical input to the calorimeter. 

9.6 Determination of refrigerating capacity 

F, = 
@I 

I, - f, 

8 

9.9.1 The mass flow rate of the refrigerant, as determined by 
this test, is given by the formula 
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a) for liqukl heating, 

c (11 
an, - 

- 12) qq + F, (1, - I,) 

hg - hu 

b1 for electric heating, 

10.21 Maintain the ambient temperature constant to within 
f 1 “C and supply heat to maintain the mean surface 
temperature approximately 15 OC above the ambient 
temperature. Where liquid is used for heating, maintain the 
inlet temperaturn constant to within f 0,3 OC and control the 
flow so that the temperature drop is not less than 6 OC. Where 
electric heating is used, maintain the input constant to within 
f 1 %. 

@h + Fl (I, - I,) 
4ntf - 

hgz - hn 10.2.2 After therms1 equilibrium has bean established, take 
readings for the fdlowi~periods : 

6.6.2 The refrigerating capacity, adjusted to the specified 
basic test conditions, is given by the formula 

a) for liquid heating, at hourly intervals until four suc- 
cessive readings of both inlet and outlet temperatures, with 
constant rate flow, do not Van/ by more than f 0.3 OC: 

90 = Qm, 5 ,h,, y - hd 
01 

bj for electric heating, at hourly intervals until four sue- 
cessive values of the temperature of saturation of the 
refrigerant do not vary by more than f 0,6 OC. 

10 Method C : Dry system refrigerant 10.23 Determine the heat input to the calorimeter as 
calorimeter follows : 

10.1 Description 

The dry system refrigerant calorimeter (see figure 31 consists of 
an arrangement of refrigerant tubes or tubular vessels of 
suitable length and diameter to accomplish evaporation of the 
refrigerant circulated by the compressor. The external surface 
of the evaporatcr may be heated either by means of a liquid cir- 
culating in an outer jacket, which may be a concentric tube, or 
electrically. Alternatively, a similar means of heating may be 
used within the waporator. 

The r~fri~ar~;lt flow is controlled by either a manual or a 
constant-pressure expansion valve, which shall be located 
close to the calorimeter. The expansion valve and the 
refrigerant pipeline connecting it to the calorimeter may be in- 
sulated in order to minimize the heat gain. 

The calo;irneter shall be insulated in such a manner that the 
heat leakage does not exceed 5 % of the refrigerating capacity 
oc the compressor. 

a) for liquiu heating, 

$1 = r (It - 121 qm, 

b) for ektrk heating, Or Is given by the electrical power 
input to the heater. 

10.2.4 Calculate the heat leakage factor from the formula 

@I 
F, = - 

‘c - ‘a 

10.3 Procedure 

Adjust the suction pressure at the compressor by means of the 
refrigerant control and the inlet temperature to the compressor 
by varying the heat input. Adjust the discharge pressure by 
varying the temperature and flow of the condensing medium, 
or by a pressure control device in the discharge line. 

If the means of heating is external to the evaporator surface, a 
sufficient number (not less than ten) of suitably spaced 
temperature measuring devices shall be provided to determine 
the mean surface temperature for heat leakage calculations. 

Where liquid is used for heating, the inlet temperature shall be 
maintained constant to within f 0,3 OC and the flow con- 
trolled so that the temperature fall is not less than 6 OC. The 
msss of liquid circulated shall be maintained constant to within 
f 0,5 %. Where electric heating is used, the input shall be 

Provision shall be made for measuring the temperature of the 
secondary fluid and for ensuring that the pressure does not ex- 
teed the safety limit for the apparatus, 

maintained constant to within f 1 %. 

10.4 Requirements 

Provision shall be made in accordance with the requirements of 
IS0 1662 to ensure that the refrigerant pressure does not ex- 
teed the safety limit for the apparatus. 

10.2 Calibration 

The calorimeter shall be calibrated by using the following heat 
loss method. 

10.4.1 If the heater is operated continuously, the fluctuation 
in heat input due to any cause during the test period shall not 
be such as to cause a variation of more than 1 % in the 
calculated compressor capacity, 

10.4.2 If the heater is operated intermittently, the temperature 
of saturation corresponding to the secondary fluid pressure 
shall not vary by more than f 0,6 OC. 

7 
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