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Optimal Design of Cylinder Configuration
for a 1-Stage Two Cylinder CO; Compressor

Jong Min Ahn, Hyun Jin Kim', Sung Oug Cho™
Graduate School, University of Incheon, Incheon 402-749, Korea
+
Department of Mechanical Engineering, University of Incheon, Incheon 402-749, Korea

**Digital Appliance Network Business, Samsung Electronics CO., LTD., Suwon, 402-749, Korea

ABSTRACT: Recently, focus has been drawn on natural refrigerants due to increasing
concern on global warming. As a consequence, CO2 systems such as a heat pump water
heater using COZ2 as a refrigerant are rapidly growing on the market. Currently, rolling
piston rotary compressors are widely used for CO2 heating and/or refrigeration systems.
There are several ways of realizing gas compression structure. They are single stage
compression with single cylinder, single stage compression with two cylinders, and two stage
compression with two cylinders. In this paper, computer simulation program which was
validated for a single stage rotary compressor with one cylinder has been extended for a
single stage, two cylinder rotary type. Numerical investigation has been made on optimal
design for the cylinder configuration using the extended simulation program. For a single
stage two cylinder rotary compressor having a displacement volume of 4 cc for each
cylinder, compressor efficiency has been found to be maximum when the cylinder radius and
height are 31lmm and 10mm, respectively.

Key words: CO. compressor (CO; $¢+%7]), Optimal design (% 7)), Performance analysis
(A5 elA), Efficiency (£&)
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Fig. 2 Control volume definition
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Fig. 3 Leakage paths in the cylinder
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Table 1 Comparison of compressor performance between simulation and experiment results:

Vs=13cc single rotary type
Qc [W] Error We [W] Error COoP Error
Simul. Exp. (9] Simul. Exp. (9] Simul. Exp. (9]
45 Hz 8,736.6 8,706.0 +0.35 2,523.5 2491 +1.30 3.46 3.49 -0.86
58 Hz 11,564.6 11,823 -2.19 3,308.3 3420 -3.27 3.50 3.46 +1.16
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Table 2 Operating conditions

Description Value
Suction pressure [MPal 45
Suction temperature [C] 13.7
Discharge pressure [MPa] 9.0
Expansion valve inlet temperature[ C] 35
Compressor speed [rpm] 3500
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