The refrigeration plant used for the experiment
is the packsze type, see Photograph 1 in Appendix IV,
manufactured by J. & E. Hsll Lisited. Dartford Iron-
works, Dartford, Illi.m}llﬁ/ﬁr The schematic disgram
of plant is shown m!:lguru 3.1 The plant consists of
the following main parts:

The compressor ha 1.62% in. bore by 1.5 in
stroke, twin-cylilder Sype, srrange for "V" belt drive.
It is fitted with two thermometer pockets to measure the
suction and discharge refrigerant vapor temperatures.

A sight-glass is also fitted at the ' syction inlet, to
enatle a visual observation of the quality of the suction
gas entering the compressor to be made, BSee Fhotograph 2
in Appendix IV and the cutting view of the compressor is
shown in Figure J.1.1.
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The compressor is driven by a 1 horsepower
dynamometer, Fhotograph 2 in Appendix IV, which enable

a direct measurement of the compreasor brake horsepower
to Le made.
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FIGURE 3.‘?Schematic diagram of refrigeration plant.
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3.1.3 CONLERSER

The concenser, which is water-cooled and of the
shell and coil type as shown in Figure 3.1.3. It is
mounted within the console on bh-‘right-hlnd side and to
the front, see Fhotograph 3 in Appendix IV, Water to and
from the gcondenser is fed via the two thermometer pockets
situated on the left-hand side of the instrument panel.

The ruuﬂtlt9§ﬁii§ %;:éfxint. a pressure reducing
velve. A Sypical arvancement is shownin Ficure 3.1.4 and
it will be seen that the inside of the bellows is subjected
to evaporator pressure. on the upper side of the bellows
is a spring, The pressure which this spring exerts can be
sdjusted by rotating the asdjusting screw. When the pres-
sure in the evaporator falis tslow the opereting pressure L
to which the regulator is set, the spring will push the
bellows downwards. The bellows operates the valve needle
through a thrust pin located in a long gulde; conse =
quently, when the bellows move downwards the needle valve

SRIy 7

will also move away from the valve seat, thus allowing
liguid refrigerant to pass into the evaporator. Simi-
larly, when the desired pressure has been dbuilt up the
needle valve will move upwards snd stop the flow of
liquid. In this way a constant pressure will be maine
tained in the evaporator.
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The secondary refrigerant calorimeter comprises
a pressure-~-tight vessel in the form of a vertical shell,
econtaining in the upper half the "Bvaporator” sad in the
lower half an "Electrical Heater"” with a float switeh
sssembly which has both high and low level contagts.

The evaporator is manufesctured from copper
tubing formed into concentric coils, the refrigerating
effect produced cools the evaporator coil, which in turn
condenses the secondary refrigerant vapor contained in
the calorimeter shell, onto its outer surface.

The heeter is immersed in liquid Refrigersnt._
12. It has a total ocutput of 7 kilowatts and is divided
into two secticns,K One section has a fixed capacity of
1.5 kilowatts, and the second, variable capeacity up to
a maximum of 1.5 kilowatts, controlled by e "Variac"
Autotransformer, :

; : 3

a. FRECSURE GAGE

Five pressure gages are provided on the instru-
ment panel, to record the following information:

Delivery line-high pressure gage 30 in.Hg.- 200
psig.

Liquid line-high pressure gage 30 in.Hzg.- 200
paige.
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Expansion line~low pressure gage 30 in.Hg.- 100

Peige
' Suction line-low pressure gese 30 in.fHge= 100

reig.
Calorimeter-low pressure gage 30 in.Hg.- 100

PEiE.

b. EATINETER
A dual range wattmeter is provided to indicate

the power input to the electrical heater.

Eight thermon ters are rrovided to record the
roon temperature and put on seven thermo-pocket, to record
the temperatures as fullﬁ:::

Compressor suction sas.

coupr-llotidnlirirv gus,.

Liquid a% condenser outlet.

Iiquid at the regulator.

Expausion line.

Condenser water inlet,

Conderser water outlet.

d. ELOBMIZER.

Two floumetera are {ixed on two sides of the
inetrument panel to record the following informations

The anount of condenser water flow.

The amount of liquid refrigerant flow,

The illustration of liquid refrigerant flowmeter
is shownin rhotograph & in Appendix IV.
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e. HIGH FEESSURE SAPETY QUTeOUT.

Cut-outs are provided on both the primary and
secondary refrigerant circuits to protect against exces-
sive pressure. The high pressure cut-out on the calori-
meter secondary system will break the electrical circuit
to the heater if the pressure exceeds approximately 100
psig. The cut-ott on the primary system will open the
electrical circuit to the dynamometer if the pressure
exceeds 200 psig. Pigure 3¢1.6(e) is shown a mechanical
type high pressure safety cut—out.

£. CONTROL PANEL.

The control panel as shown in Photograp 5 in
Appendix IV pleced at the top of the console has grouped
on it the following:

Dynamometer switch. OFF « ON.

Calorimeter switch, OFF - NORMAL - OFF - CHECK.

Variesble tranaformer. 0-260 for variable heat

Heater/wattmeter. Range switch. LOW - HIGH,

Liquid level indicator lemp.

6. SIOF WATCH, EEAKCE AND BALANCE.

The flow of condensing water can also be mea-
sured by stop watch, beaker and balarnce.

Be TACHOMETER

The speedsof motor and compressor are recorded

by techometer.



2se TEST PROCEDURE
i The:plant.was . .operated &s following steps:
< Open the condensercooling water valve.
= Plug in electric cord to power supply.
= Switch the main switch to "ON".
= Switch dynamometer to "ON".
= Switch the calorimeter to "NORMAL",
= Switeh heater to "LOW"or "HIGH"depending
on the evaporator load.
¥hen the unit is operating correctly, it
should be allowed a period of time for the conditions
to become steady. Bumall adjustments to alter the opera
ting cnnditi;m can bte made as follows

1« The evaporator pressure is controlled
by adjustment of the constant pressure regulator,

2. The -utlnn temperature or an amount of
superheat can Le controlled by adjustment of the heat
input. When an increase in superheat is required for
a fixed evaporator pressure, the temperature (pressure)
of the secondary refrigerant must be increasedj this
will follow an increase in heat input,

3« The condenser pressure can be controlled
by adjustment of the amount of condenser coolingwater
flow,.

4, The dynamometer is balanced by the balance

welght.,



5. The direct measurement of condensing water
circulsted through the condenser can be made by allowing
the water:flow in a beaker and record the time by a stop-
watch, then weighing by a balamce.

6. BSpeed of dynamometer and compressor can
be known by using tachometer.

The performences of the "Freon-12" plant were

carried out under two folluwing conditions:

1. At comstant suetion temperature (superheat-
temperature), and varying the evaporator (suction)
pressure.

This test involved various settings of the suc~
tion pressure from 10-30 psig for constant refrigerant
suction temperature of &5 ¥ and the condensingpressure
was kept around 440 psig Wt this set of tests.
mnﬂimlnﬂmﬂldumulabhﬁd in Appen-
dix I

2. At constant evaporator pressure and varying
degree of superheat.,f suction temperature.

The evaporator (suction) pressure of 21 psig
was mzintained constant by the pressure constant expan-
sion valve and the degree of superheat was varied from
34 F to about 76 F. The condensing pressure was also
a intsined at 140 psig. Table 3.2 in Appendix I shows
all readings of each test.
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222 ZEST RESULLS

The results of experiment on "Freon=12" plant,
at constant suction temperature and varying the evapora-
tor pressure, are shown in Table 3.3, Graph 3, and Graph
2 in Appendix III. And Table 3.4, Graph 3, and Graph 4
in Appendix IiIshow the resulta which test at constant
evaporator pressure and varying degree of superheat: of

suction temperature.
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