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ABSTRACT: Nowadays heat exchangers that have been applied for freon refrigerating
systems, a shell and tube type condenser, but because of their large size, large space for
installation and more amount of refrigerants are needed. Therefore, in this study, we will find
the most suitable operating condition through the comparison of performance between the
shell & tube type and shell & disk type heat exchanger with R22. The experiments are
carried out for the condensing pressure of refrigeration system from 1500kPa to 1600kPa and
for the degree of superheat from 0 to 10C at each condensing pressure. As a result of
experiment, if the shell & disk type heat exc_hanger is applied for R22 refrigerating systems,
minimized input of refrigerants and space required for installation will be secured, which will
have a great contribute to financial improvement for industry.

Key words: Heat exchanger(@i3t7]), Refrigerating system(#%# %), The degree of
superheat(#} ¥ %), Condensing pressure(<%%+4)
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Data acquisition & Digital control system

@ Expansion valve

® Evaporator

(@ Constant temperature bath
®), @ Circulation pump

PCV : Pressure control valve
SHYV : Superheat controller

T : Temperature sensor

@ Compressor

@ Oil separator

@ Condenser

@ Receiver

P ! Pressure sensor
PM : Power meter
F : Mass flow meter

— ! Refrigerant —— Cooling & chilled water
------ : Electric signal
Fig. 1  The schematic of R22 refrigeration

system.
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Table 1 Equipment specification of R22
refrigeration system for experiment

MODEL &

EQUIPMENT TYPE SPECIFICATION
Compressor | Screw / Open 118 m’/h
Main moter TEFC 15 kW

Shell & Tube 70 m*

Qil cooler 5
Shell & Disk 46 m

Shell & Tube 76 m’

Condenser e
Shell & Disk 22 m

Evaporator with | Shell & Tube 40 m’
knock out drum | Shell & Disk 1.6 m*
Bath tank Rectangle 1m
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Table 2 Experimental condition

Condensing pres. (bar) 1500kPa ~1600kPa
Degree of superheat(C) 0~10
Bath temp. (T) 28
Ambient temp. (C) 24
Chilled water flow rate (kg/h) 6800
Cooling & Chilled water |[Demineralized water
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Fig. 2 The relations of refrigerant mass flow
rate and degree of superheat at each
condensing pressure.
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Fig. 3 The relations of suction pressure and
degree of superheat at each conden-—
sing pressure.
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Fig. 4 The relations of chilled water
temperature difference and degree of
superheat at each condensing pressure.
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Fig. 5 The relations of evaporator heat capac-
ity and degree of superheat at each
condensing pressure.
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Fig. 6 The relations of power and degree of

superheat at each condensing pres-
sure.
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Fig. 7 The relations of COP and degree of
superheat at each condensation pres-
sure.
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