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JAPANESE INDUSTRIAL STANDARD JIS

Methods of Testing for Performance of B 8619~1984
Thermostatic Refrigerant Expansion Valves

1. Scopé
This J;panese Industrial Standard specifies methods of testing for
performance of thermostatic refrigerant expansion valves for use with
the refrigerants R 12, R 22 and R 502 which will be used in refrigerating
s equipment and air-conditioning equipment, for use at evaporation temper-
. ature between 10°C and -40°C, and in sizes up to and including a nominal
capacity of 34500 kcal/h {40000 W} at evaporation temperature of 5°C,
hereinafter referred to as the "expansion valves'.
This standard does not apply to permanent bleed type valves.
[refer to 2.(1)(e)].

Remarks 1. The units and numerical values given in { } in this
standard are in accordance with the International

System of Units (SI), and are appended for reference.
2. The pressure used in this standard is the gauge pressure.

2, Definitions
For the purpose of this standard the following definitions shall
apply:

(1) thermostatic expansion valve A valve which regulates the flow

of refrigerant into an evaporator of refrigerating equipment or
air-conditioning equipment and which is actuated by changes in
e&aporation pressure and superheat of the refrigerant gas leaving
the eﬁaporator. Valves are classified into the following three

types:

Applicable Standards:
JIS B 8620-Safety Code for Small Refrigerating Equipment

JIS C 5030-Change of Temperature Testing Procedures for
Electronic Components
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(a) internal equalizer type A type of expansion valve in which

the pressure applied to the power element (diaphragm or belows)
is equalized to the valve outlet pressure through the internal

passage.

(b) external equalizer type A type of expansion valve in which
the evaporator outlet pressure is transmitted to the power
element by means of a connecting tube, and which provides

a means for compensating for pressure drop through evaporator.

{¢) permanent bleed type A type of expansion valve in which a

fixed orifice is provided in parallel. Such fixed orifice
permits the refrigerant to flow through, or in parallel with,
the main valve port, and the permanent bleed rate is expressed

as a percentage of nominal capacity.

(2) expansion valve pressure drop The pressure drop cause by flow

of refrigerant through expansion valve, which is the net pressure

difference between the valve inlet and outlet pressures.

(3) expansion valve charge system Such System that a medium filled

in the power element (temperature sensitive bulb, capillary
tube, diaphragm and bellows)'responds to changes in temperature
of the refrigerant leaving the evaporator. There are three kinds

of system as given below.

(a) liquid charge 1In this system, a partial medium filled in

the power element remains in the temperature sensitive bulb
(called as thermal bulb) as liquid under all operating B

conditions.

(b) gas charge In this system, all of the filled wmedium vapourizes
at a predetermined thermal bulb temperature, and any temperature
increase above this point results in virtually no increase in

element pressure.
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The pressure in the power element in such case is called

as the maximum operating pressure. (abbreviated as MOP)

(c) absorbent charge 1In this system, the medium actuates in

conjunction with an absorbent.

(4) expansion valve superheat The temperature difference between
the thermal bulb temperature and the saturation temperature
corresponding to the refrigerant pressure at the expansion
valQe outlet for internal equalizer type, or at the e§aporator
outlet for external equalizer type. This temperature difference

in the sum of (a) and (b) given below.

(a) static superheat The superheat when an expansion valve

starts to open from totally closed state.

(b) superheat change (or superheat gradient) The change in

superheat which is required to open the expansion valve

a pre-determined amount from the start.

(5) expansion valve rating conditions The operating conditions

under which only a single level of performance results and

which consist of the conditions given below.

(a) standard rating conditions Rating conditions specified

as the basis of comparison of performance characteristics,

and mean the A, B, C and D shown in Table 1.

(b) application rating conditions Rating conditions, other

than standard rating conditions. They may be established
by the manufacturer in his technical data, or engineering

specification, or otherwise.
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(6) rating capacity of expansion valve The capacity based on

the test carried out under rating conditionms.

(a) standard rating capacity The capacity at the point of

rating, based on the test carried out under the standard

rating conditions given in Table 1.

(b) nominal capacity The capacity at the point of rating,

based on the test carried out under the A of the standard .

rating conditions given in Table 1.

(c) application rating capacity The capacity at the point

of rating, based on the test carried out under conditions

other than the standard rating conditionms.

(d) point of rating Any set of test conditions at which a

capacity rating is to be established.

(e) maximum capacity The maximum capacity exceeding any capacity

rating which an expansion valve can allow.

3. Test Items
The test items shall be as follows:

(1) time constant test

(2) opening and hysteresis test of expansion valve

(3) flow test

(4) static superheat characteristic test

(5) endurance test

(6) temperature cycle test

(7) airtightness test
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4, Test Conditions for Rating Capacity Test

4.1

The liquid refrigerant entering the expansion valve shall

be vapour free, and shall be sub-cooled between 3°C and 6°C below

the saturation temperature.

4.2 The oil concentration in the refrigerant used for testing

shall not exceed 2 percent by weight.

4,3 The standard rating conditions shall be as given in Table 1.

Table 1. Standard Rating Conditions
Pressure drop across inlet and

Standard |Liquid refri-|Evaporation| outlet of expansion valve
rating gerant tempr-|temperature kgf/cn? (MPa}
conditions|ature °C °C R12 R22, R502

A 38 5 4{0.4} 7{0.7}

B 38 -10 6{0.6} 9{0.9}

C 38 -20 7{0.7} 10{1.0}

D 38 -40 8{0.8} 12{1.2}

Remark: The evaporation temperature means a saturation

temperature corresponding to evaporator pressure

at outlet.

5. Calculation of Capacity

The capacity of expansion valve shall be calculated from the

following formula:

¢=4m1 (hz_hl) K
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where, ©@:

gms :
.

byt

capacity of.expansion valve (kcal/h){w}

refrigerant mass flow rate at the point of rating

‘(kg/h) {kg/s}

specific enthalpy of the saturated refrigerant gas

leaving the evaporator (kcal/kg){J/kg}

specific enthalpy of the saturated refrigerant liquid

entering the expansion valve (kcal/kg){J/kg}

: a correction factor for conditions of sub-cooling,

superheating, and units of measurement

6. Testing Instruments

The types and accuracies of testing instruments shall be as

given below (Table 2).

Tablg 2. Type and Accuracy of Imstrument
Classifi- Type Accurac
cation yp racy

Temper-
ature

Glass stem thermometer
Thermocouple.thermometer

Electric resistance
thermometer

#0,1°C, minimum scale
spacing shall not
exceed 0.2°C

Pressure

Mercury manometer
Pressure transducer

Other thermometer

£1% (reading of
absolute pressure)

Expansion
valve
opening

Dial gauge

Electrical transducer

Minimum scale:

0.0]1 mm max.

Flow
rate

Flowmeter

Graduated cylinder

+1%Z (measured
value)

Time
constant

Automatic recorder

+2% (lapse of time)
Accuracy on pressure
is as specified in
classification
(pressure).
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