756 AuFa=E Al16d Al 8 2(2004)/pp. 756-761

NH; 35329 dAdx A o3 Hs 54 4+

a4

| S
A

ZARGE gt Z1ATER, ‘2GR AT LS

The Study on Performance Characteristics of Superheating
the Suction Vapor in NH; Refrigeration System

II~-Wook Kwon', Ok-Nam Ha®
Graduate School, Department of Mechanical Engineering, Chosun University, Kwangju 501-759, Korea
*Department of Mechanical Engineering, Chosun University, Kwangju 501-759, Korea

(Received April 19, 2004; revision received July 12, 2004)

ABSTRACT: Since the use of CFC and HCFC refrigerants are to be restricted due to the
depletion of ozone layer, this experiment applies the NHz gas to study the performance char-
acteristics from the superheat control for improving the energy efficiency. The experiments
are carried out for the condensing pressure of refrigeration system from 14.5bar to 16.0 bar by
05bar and for superheat temperature from 0C to 10C by 1T at each condensing pressure.
As a result of experiment, when the superheat temperature is 1C at each condensing pres-
sure, the refrigeration system has the highest performance.
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® Expansion valve

® Evaporator

@ Constant temperature bath
®, ® Circulation pump

PCV : Pressure control valve
SHYV : Superheat controller

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 ammonia refrigeration
system.
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Table 1 Experimental condition

Condensing pres. (bar) 145~16
Superheat temp. (C) 0~10
Bath temp. (C) 28
Ambient temp. (T) 24
Chilled water flow rate (kg/h) 6300
Cooling & chilled water | Demineralized water
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Fig. 2 The relations of refrigerant mass flow
rate and superheat temperature at each
condensing pressure.
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Fig. 3 The relations of suction pressure and
superheat temperature at each conden-
sing pressure.
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Fig. 4 The relations of cooling water mass
flow rate and superheat temperature at
each condensing pressure.
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Fig. 5 The relations of cooling water outlet
temperature and superheat temperature
at each condensing pressure.
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Fig. 6 The relations of condenser heat capac-
ity and superheat temperature at each
condensing pressure.
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Fig. 7 The relations of chilled water outlet
temperature and superheat temperature
at each condensing pressure.
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Fig. 8 The relations of evaporator heat capac-
ity and superheat temperature at each
condensing pressure.
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Fig. 9 The relations of power and superheat
temperature at each condensing pres-
sure.
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Fig. 10 The relations of COP and superheat
temperature at each condensation pres-
sure.
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