JAPANESE AUTOMOBILE STANDARD JASO Z116: 1999

Automobile air conditioners - Test method for

evaporator cooling performance

1. Scope
This Standard specifies the method for testing the cooling performance of evaporators using HFC134a
(herein referred to as evaporators) used in vapor compression air conditioners for automobiles.

2. Definitions
For the purpose of this Standard, the following definitions shall apply.
a) Heat dissipation volume

The amount of heat released from the air side.
b) Air heat dissipation volume

The amount of heat released from the air per unit hour measured under test conditions. Expressed in
kilowatts (kW).
¢) Refrigerant heat reception volume

The amount of heat received by the refrigerant per unit hour measured under test conditions.
Expressed in kilowatts (kW).
d) Refrigerant pressure loss

The difference in static pressure between the refrigerant condenser inlet and outlet measured under
test conditions. Expressed in kilopascal (kPa).
e) Air pressure loss

Two kinds of pressure loss occur; during condensation and during drying. The static pressure
difference between the condenser air inlet and outlet measured under test conditions is called air pressure
loss in condensation, and that measured during drying is called air pressure loss in drying. Expressed in
pascal (Pa).
f) Vapor pressure

The mean pressure of the evaporator inlet and outlet. Expressed in kilopascal (kPa).
g) Wind volume

Volumetric flow of air directly in front of the evaporator. Expressed in cubic meters per hour (m3/h).
h) Inlet supercooling degree

The difference between the saturation temperature obtained from refrigerant pressure at the expansion
valve inlet, and the actual refrigerant temperature in supercooling. Expressed in degrees (°C).
i) Outlet superheat degree

The difference between the saturation temperature obtained from refrigerant pressure at the evaporator
outlet, and the actual refrigerant temperature in overheating. Expressed in degrees (°C).
j) Oil circulation

The percentage of the entire circulation volume that is comprised of oil which circulates in the
refrigerating cycle together with the refrigerant. Expressed in percentage (%).

3. Test Items

Tests shall be carried out on the following items.
a) Heat Dissipation Volume

b) Refrigerant Pressure Loss

¢) Air Pressure Loss
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4. Test Conditions

Conditions applied for testing heat dissipation volume, refrigerant pressure loss, and air pressure loss are
specified in Table 1.

Table 1 Test Conditions

Conditions Set Values
Inlet Air Dry-bulb Temperature (°C) 27.0x0.5
Inlet Air Wet-bulb Temperature (°C) 19.5£0.5
Inlet Wind Volume (m3/h) 200~ 600
Vapor Pressure (kPa) 293+ 5 (saturation temp. 0+0.5°C)
Expansion Valve Inlet Pressure (kPa) 162020 (saturation temp. 58.5=
0.5°C)
Inlet Supercooling Degree (°C) 5.0+0.5
Outlet Superheat Degree (°C) 8.0+0.5
Qil Circulation 1.0 or less

5. Test Apparatus and Instruments

5.1 Test Apparatus

The test apparatus shall be capable of correctly measuring the items shown in 6.1 required for
determining the performance of evaporators. The test apparatus largely consist of the refrigerant circuit
and the air circuit (wind tunnel) shown in Figs. 1 and 2.
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Fig. 1 Heat Dissipation Testing Device
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Fig. 2 Air Pressure Loss Testing Device

5.1.1 Refrigerant Circuit

a) The apparatus must be capable of adjusting the flow rate of the refrigerant that passes through the
evaporator.

b) The capacity of the expansion valve must be adjustable to the evaporator capacity.

c) The oil circulation of the apparatus must be adjustable within the range specified in 4.

5.1.2 Air Circuit

a) The amount of wind passing an evaporator of any size must be adjustable within the range specified in
4.

b) The mix chamber must be constructed in a heat insulated structure with minimum influence from
ambient temperature.

5.2 Instrument Calibration

All measurement instruments shall be calibrated prior to testing to meet the allowable margins of error
shown in Table 2.

Table 2 Instrument Error Allowance

Instrument Allowable Error
Refrigerant Flow Meter +0.5% of maximum scale value
Refrigerant Thermometer +0.5°C
Air Thermometer +0.1°C
Differential Pressure Gauge +0.5%

(nozzle) e
Refrigerant Pressure Gauge +0.5%
Air Pressure Gauge *0.5%

6. Test and Measuring Methods
6.1 Test Method
6.1.1 Heat Dissipation Test
a) Attach the evaporator to the heat dissipation testing device shown in Fig. 1 and test under the
conditions specified in 4. Measure the following using the instruments specified in Table 2.
1) Dry and Wet-bulb Temperatures of Evaporator Inlet Air
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