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Analytical Study on the Discharge Gas Pulsation
in a Twin Rotary Compressor
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ABSTRACT

For a single stage two cylinder rotary compressor, an analytical study has been made on the discharge
gas pulsation. Discharge system of the twin rotary compressor consists of lower and upper mufflers and
connecting passage holes between them, and cavities on both sides of the motor and passages between them.
Acoustic modeling for the discharge system by transfer matrix method gives acoustic impedances at
discharge valves so that gas pulsation at the valve sections can be obtained from discharge mass velocity.
Since the mass velocity and the pressure pulsation at the valves are affected by each other, iteration should

be made for convergence. Gas pulsations at other sections can also be calculated by using transfer matrix.
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Fig. 1 Numbering of acoustic elements
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Fig. 4 Acoustic modeling of a discharge system in a twin rotary compressor
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Tabel. 1 Simulation results of compressor
performance

Notation Description W/G?S W/o (?as

pulsation | pulsation
m Jkg/rl Upper mass flow rate 90.76 89.88
m [kg/hrl | Lower mass flow rate | 889 | 8363
m dkg/hrl | Total mass flow rate | 17971 | 17851
cop Coefficient of Performance] 3.10 3.08
W. (kW] Compressor Input 2734 2736
QBTU/rI Cooling Capacity 28948 | 28756
7,0%] Volumetric Efficiency 92.31 91.69
7,d%) Adiabatic Efficiency 90.04 90.01
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Fig. 5 Calculation of gas pulsation in discharge
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Fig. 6 Cylinder pressures: {a) upper cylinder,
(b) lower cylinder
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Fig. 7 Cylinder pressure during discharge process;
(a) upper cylinder, (b) lower cylinder
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Fig. 8 Valve displacement; (a)upper cylinder,
{b) lower cylinder
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Fig. 9 Discharge mass flow rate; (a) upper cylinder,
(b) lower cylinder
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