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Foreword

This document EN 13771-1:2003 has been prepared by Technical Committee CEN/TC 113 "Heat pumps and air
conditioning units", the secretariat of which is held by AENOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by October 2003, and conflicting national standards shall be withdrawn at the latest
by October 2003.

It consists of the following parts:

Part 1: Refrigerant compressors

Part 2: Condensing units for refrigeration
Annex A is normative.

This document includes a Bibliography.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard : Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.

1 Scope

This part of this European Standard applies only to refrigerant compressors and describes a number of selected
performance test methods. These methods provide sufficiently accurate results for the determination of the
refrigerating capacity, power absorbed, refrigerant mass flow, isentropic efficiency and the coefficient of
performance.

This standard applies only to performance tests conducted at the manufacturer's works or wherever the equipment
for testing to the accuracy required is available.

The type of measuring instrument and the allowable uncertainty within which measurements shall be made are
listed in normative annex A.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

N 378-1:200Q, Refrigerating systems and heat pumps - Safety and environmental requirements - Part 1: Basic
requirements, definitions, classification and selection criteria.

N 378-3, Refrigerating systems and heat pumps - Safety and environmental requirements - Part 2: Design,
construction, testing, marking and documentation.

EN 1SO 5167-1, Measurement of fluid flow by means of pressure differential_devices - Part 1: Orifice plates,
nozzles and Venturi tubes inserted in circular cross-section conduits running full ({ISO 5167-1 "1%CU ments

SO/TR 5168, Measurement of fluid flow - Evaluation of uncertainties. Document Sharing Hub
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3 Terms, definitions and symbols

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

3.1 Terms and definitions

3.11

refrigerating capacity (@)

product of the mass flow of refrigerant through the compressor and the difference between the specific enthalpy of
the refrigerant at the compressor inlet and the specific enthalpy of saturated liquid. The refrigerant at the
compressor inlet is superheated above the suction dew point temperature to the stated value. The saturated liquid
is at a pressure corresponding to the compressor discharge dew point temperature

3.1.2

volumetric efficiency (1,)

ratio of the actual volume rate of flow under suction conditions at the requirements specified in 4.9, to the
displacement of the compressor

3.1.3
power absorbed (P)
— for externally driven compressors: the power at the compressor shaft;

— for motor compressors: the electrical power input at the motor terminals

3.14
refrigerant mass flow (g,,)
total refrigerant mass flow at the compressor suction inlet

3.1.5

isentropic efficiency ()

ratio of the product of the mass flow and the change in isentropic enthalpy across the compressor to the power
absorbed

3.1.6
coefficient of performance (COP,)
ratio of the refrigerating capacity to the power absorbed

NOTE All the above are at the basic test condition.

3.1.7
oil circulation in the refrigerating system (x,;)
ratio of the measured oil mass flow to the mass flow of the circulating oil/refrigerant mixture

3.2 Symbols

For the purposes of this European Standard, the symbols of Table 1 apply.
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Table 1 — Symbols

Symbol Designation uilit
¢ Specific heat capacity of liquid J/(kg K)
Coil Specific heat capacity of oil J/(kg K)
f Nominal electrical frequency Hz
fa Actual electrical frequency Hz
F Heat leakage factor W/K
hyo Specific enthalpy of liquid refrigerant at bubble point corresponding to the J/kg
pressure at the compressor outlet according to the basic test conditions
hia Specific enthalpy of liquid refrigerant at the outlet of the condensor J/kg
hs Specific enthalpy of liquid refrigerant at the inlet in the expansion device J/kg
Ry Specific enthalpy of refrigerant vapour at the compressor outlet having the same J/kg
entropy as the refrigerant vapour at the compressor inlet (basic test conditions)
Ry Specific enthalpy of the refrigerant vapour at the compressor inlet at the basic J/kg
test conditions
hes Specific enthalpy of the refrigerant vapour at the inlet of the condenser J/kg
hee Specific enthalpy of the refrigerant vapour at the outlet of the calorimeter J/kg
n Nominal compressor speed 1/min
na Actual compressor speed 1/min
P Power absorbed w
Py Power absorbed at the basic test conditions w
P, Actual power absorbed w
De Absolute pressure, compressor inlet MPa
De2 Absolute pressure, compressor outlet MPa
Pes Pressure of the refrigerant vapour entering the condenser MPa
De6 Pressure of the refrigerant vapour of the evaporator outlet MPa
Dia Pressure of the refrigerant liquid leaving the condenser MPa
Dis Pressure of the refrigerant liquid entering the expansion device MPa
Documents
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Table 1 (continued)
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Symbol Designation uilit
Ds Absolute pressure of the secondary fluid MPa
Gm Refrigerant mass flow as determined by the test kg/s
dm 0 Refrigerant mass flow at the basic test conditions kg/s
Gmf Fluid mass flow ka/s
Gmoil Oil mass flow kg/s
Gmx Mass flow of liquid refrigerant/oil mixture kg/s
q, Refrigerant volume flow m%/s
Gox Volume flow of refrigerant/oil mixture m%/s
ta Ambient temperature °C
t. Mean surface temperature of the calorimeter (basic test conditions) °C
tya Actual temperature at the compression inlet °C
ty1 Refrigerant vapour temperature at the compressor inlet (basic test conditions) °C
ty3 Temperature of the refrigerant vapour entering condenser °C
lee Temperature of the refrigerant vapour at the evaporator outlet °C
P Saturation temperature of the liquid refrigerant corresponding to the pressure at °C
the compressor outlet

ta Temperature of the refrigerant liquid leaving the condenser °C

s Temperature of the refrigerant liquid entering the expansion device °C

t Average bubble point temperature of the refrigerant °C

t Saturation temperature of the secondary fluid °C

t, Reference temperature °C

t Inlet temperature of the fluid °C

t Outlet temperature of the fluid °C

U Nominal electrical voltage \'%

Vw Compressor displacement m%s

Xoil Oil circulation in the refrigerating system, expressed in kilogram per kilogram of kg/kg
mixture

COP, Coefficient of performance —

; Isentropic efficiency —

My Volumetric efficiency —

Vea Actual specific volume of refrigerant vapour at the inlet of the compressor m3/kg

Ve 1 Specific volume of refrigerant vapour at the inlet of the compressor at the basic ms/kg
test conditions

Prm Density of refrigerant corresponding to pressure and temperature at which the kg/m3
flow rate is measured

@, Heat input to the calorimeter W

@, Electrical input to the heater Y

@, Refrigerating capacity of the compressor at the basic test conditions w
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3.3 Refrigerant circuit state points

Figure 1 illustrates the state of the refrigerant as it passes through the system
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Figure 1 - Refrigerant circuit

4 General requirements
4.1 Calculation methods

4.1.1 Principle
The determination of the refrigerating capacity of a compressor at the basic test conditions comprises:

— the evaluation of the actual mass flow of refrigerant through the compressor when operating within the limits
allowed to the basic test conditions in 4.9;

— the correction of this mass flow to that, at the basic test conditions using the ratio of the actual specific volume
(vq,) Of the refrigerant vapour at the compressor suction to the specific volume of the vapour at the basic test
conditions (v, 1);

— the product of the corrected mass flow and the difference between the specific enthalpies at the basic test
conditions of the refrigerant vapour at the compressor suction (%,1) and the liquid refrigerant at a pressure
corresponding the compressor discharge dew point temperature (4, 2).

NOTE For the purposes of this standard it is assumed that the volume flow rate is constant thQGl;LmtesELtS
operating within the limits allowed in 4.9. Document Sharing Hub
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