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Abstract

713,
Abejul A A1) - Control Volume (7 AbA14),

Performance Analysis (4 53]4),

A computer simulation model of a hermetic reciprocating type of refrigeration compressor has

been developed. The compressor simulation model constitutes 6 control volumes, to each of which

conservation laws of mass and energy are applied to yield full description of the refrigerant state

along its passage. Instead of ideal gas assumption, real gas equation is employed. Some of

valve-related input data required for the simulation are acquired from test bench experiments.

The refrigerant states such as pressure and temperature, etc., mass flow rates, and valve motions

can be predicted by the simulation. The calculated P-V diagram shows a good agreement with

experimental result.
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Fig. 1 A schematic view of the compressor model
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Table 1 Input data for the simulation

Data Value Unit

Geometric Data

- Crank radius 9.0 mm

- Cylinder dia. 23.0 mm

- Clearance volume 0.0874 cc

- Suction pipe dia. 4.95 mm

- Suction pipe length 129.165 mm

- discharge pipe dia. 4.95 mm
Gas Property '

- gas constant(R) 68.762 J/kgK

- Adiabatic constant(r) 1.137 -
Suction Valve

. Natural frequency 437.5 Hz

- Damping coefficient(,) 0.18 -
Discharge Valve

- Natural frequency 480 Hz

- Damping coefficient(¢,) 0.22 -
Operating Conditions

+ Suction pressure 0.132 MPa

- Suction temperature 349.0 K

- Discharge pressure 1.352 MPa

- Control volume surface temperature 381.0 K

Table 2 Comparision of loss analysis : simulation vs. experiment

Simulation Experiment Difference
Indicated work 138.1 138.6 —0.5
Effective work 108.8 110.8 -2.0
Suction loss 15.5 18.5 —-3.0
Discharge loss 13.8 9.3 +4.5

(Unit : Watt)
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