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The Study on Performance Characteristics of NH; and R22
due to Structure of Heat Exchanger

Ok-Nam Ha*, Kyung-Soo Ha', Seung-Jae Lee™, Song-Tae Jeong™

{ Abstract }

Nowadays HCFCs refrigerant are restricted because it cause depletion of ozone layer. However, natural gases such as
ammonia as an organic compound, propane and propylene as hydrocarbon are easy and cheap to obtain as well as environmental.
Accordingly, this experiment apply the NH; and R22 to study the performance characteristic from the superheat control
and compare the energy efficiency of two refrigerants from the high performance. The condensing pressure of refrigeration
system is increased from 15bar to 16bar and degree of superheat is increased from 0 to 10°C at each condensing pressure.
As the result of experiment, when comparing the each COP, we knew the NH; is suitable as the alternative refrigerant
of the R22.
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(® Expansion valve
® Evaporator
(@ Constant temperature bath
®, @ Circulation pump
PCV : Pressure control valve
SHV : Superheat controlier
T : Temperature sensor
— : Cooling & chilled water

@ Compressor

@ Oil separator

@ Condenser

@ Receiver

P : Pressure sensor

PM : Power meter

F : Mass flow meter

— : Refrigerant

------ : Electric signal
Fig. 1. The schematic of refrigeration system.
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Table 1 Experimental condition

Condensing pres. (bar) 15~16
Degree of superheat(T) | 0~10
Bath temp. (C) 28
Ambient temp. (C) 24
Chilled water flow rate
6800
(kg/h)
Cooling & Chilled water | Demineralized water
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Fig. 2. Mass flow rate of suction gas at various degree of
superheat and condensing pressure.
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Fig. 3. Suction pressure at various degree of superheat and
condensing pressure.
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Fig. 4. Heat capacity of condenser at various degree of superheat
and condensing pressure.
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Fig. 5. Heat capacity of evaporator at various degree of superheat
and condensing pressure.
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Fig. 6. Power at various degree of superheat and condensing
pressure.
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Fig. 7. COP at various degree of superheat and condensing
pressure.
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