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Performance Analysis of the Swash Plate
Type Compressor using CO2 Refrigerant
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ABSTRACT: Recently, from the viewpoint of global warming , natural gas CO2 is
considered as a main refrigerant for hot water system. The characteristics of CO2 is not
toxic, not flammable, high pressure ,and high refrigerating capacity. Also it is widely
available as a byproduct of industrial processes.

This paper describes the performance analysis program of the swash plate type compressor
using CO2 refrigerant. Estimates of the refrigerant flow rate, compression work, discharge
temperature and volumetric, compressor efficiencies of the CO2 swash plate type compressor
are obtained from the various design parameter such as the inclination angle of the swash
plate, discharge hole area and suction hole area.

Key words: Swash plate(Al#), Compressor(%=7]), Inclination angle (74}2}), Volumetric
Efficiency (% &%), Compressor Efficiency (¢%7] &%)

72l = 4 9H aglAa 24
D, : ¥2§ A7 [m] o A AAZ [
n : EFYERT AF [mm] 6 : =9 A7 []
P, : &9 99 [kg/cm® gagel
P; @ E% ¥ [kg/cm® gagel 1. M 2
R 343 928 F49 A [m]
T. © &4 E=[7C A A7 evst 2 0EF s gL A
Te ' ER 2E17C F @70 d@ A FHEA FolzA 7}
Ve @ 23 AF [ec] 4 wol AEY FEAY UEYs Ae =4
& 7tzrt 03¢ Fste YEHQ B
- oA FA 87 YeHREAL AP e
Tel.: +82-31-670-7074; fax: +82-31-670-7058 CFC, HCFCAI € 2] WYuj7} AHE 4 €22 A
E-mail address: iksea@incheon.ac.kr A= old W& g =X]9 HaAo] A7 H
At

- 564 -



% A 37 A 87 YHER FM)ol
HAote] HEoz F4 LEIN HAH 24
e Mz AE AT o4 39AFE ot 2008
BE 20124 71zl 24 ks WEFE Av
1990 FFo = HT 52% =9 ¢k gt

ool W WE FEEoE 0FF W3 2
AT eyst) vt o] vujd Ad Yol
7 A%e w3 Qe fEYY 2A=E oA
3 g4 (CO2, R744), ¥EYSHNH3R717) 2]
o wa A9 ZHCHIRW0), ok P
(i-CAH4, RO02)] ¥ AF 2 g4l U
#40] Eob Ax Uk o FAM FEUotst
93 +2 ALY Yris A % SHoz Q
sl Apgol ABPozA  ousEa(old
Co27t AQ WHl F 74 F2& 21 Yok

2 A7= ASAE CO2 7 ARA ¢3]
9 A5 Zzage AYsn o§ Fato
AN 9% 2§, £E279 27] W
9% 242 59 HF 4A9 xARE
A ek,

2. AbEA ART|2 45 Sy

2.1 45 sllM8 AbEA 2R7

B% A4 93 A%E 45718 Figld) e

Uit REZ FEHE €579 28 AFE
AE71E AP dAFe FIH TEHES EIY=
Ag ol 23 dZdE 2R 3 EF71E
TE A Eoh 9 A EFS YELTo=
uhre] FE Al@a gl o3 AMRY gF71E
Julg 45 Ao 494 dgd A F4
EZ 98 s 53 ¥ ARA ES HAA @
g £, EE @ 7Y H2EL o 93
AR o] glon At 13AAN 74 J2EL 515
=9 Y44AE MY g5 2FE

A HHE A% 457 AY R A 2dS
Table 19 Jetliich &%7] HFe] 35 R
&/EE 289 31f FEF R B Ase
A% goez 14 A

s

22 45 3llY

LUG PLATE
FRONT HOUSING JINGE
PULLEY

CLUTCH

P

yan

$D VALVE
SHAFT ki T
SWASH PLATE * CONTROL VALVE
SHOE PISTON \ CYLINDER

Fig.l The swash plate type compressor
for automotive air condition system.

Table 1 Operation Condition for Simulation

Parameter Dimension Unit
Suction Temperature 5 &
Suction Pressure 30 bar
Discharge Pressure 100 bar
Cylinder number 7

Top Clearances 50 um
Piston, Cylinder Gap 11 um
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Fig.2 The modeling of mass flow rates
in compression chamber
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Table 2 Performance analysis for Inclined

angle

800 | 1000 | 2000 | 3000 ] 4000
Refrigerant | ¢/ |111.6| 2495 388.4| 519.4
Flow
Compression | 1 7 | 55 | 45 | 72 | 102
work
Volumetric | o1 745 | 828 | 859 | 863
Efficiency
Compressor | .2 | 766 | 822 | 801 | 758
Efficiency

an inclination of 20 degree

—a&— an inclination of 10 degree
—=@— an inclination of 15 degree
| —&— an inclination of 20 degree
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Fig.3 Effect of shaft speed on refrigerant flow
rate
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Fig.4 Effect of shaft speed on compressor

work
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Fig6 Effect of shaft speed on compressor
efficiency

Table 3 Performance analysis for Discharge
hole

Hole area 30 35 40 45 50
Refrigerant

2459 [ 246.2 | 246.3 | 246.2 | 246.2
Flow
St s | aal | 4B | 45 | 45
work
Volumetric | o1 ¢ | 817 | 817 | 817 | 817
Efficiency
Compressor | o2 | 806 | 808 | 809 | 81.0
Efficiency

at 2000rpm, suction hole Diameter ' 6mm

Table 4 Performance analysis for Suction hole

Hole diameter 6 T 8
o 262 | 2467 | 2475
Flow

Compression 45 45 44
work

Volumetric

Efficiency 81.7 81.8 82.1
Koepeessor 806 | 813 | 817
Efficiency

at 2000rpm, Discharge hole area @ 35mm’
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Fig.7 Effect of valve area on refrigerant flow

rate
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Fig.8 Effect of valve area on volume efficiency
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