2002 FAZIA APNG SFEI] =8F pp. 250~257
dAgigta 2002. 12. 6~7.

CiMIdoE AsgRIie]

A

—_

0x

The Design and Performance Test of a Centrifugal Compressor
for HFC-134a

Jung-Kwan Sin", Kyung-Hun Kim™

Key Words : HFC-134a Refrigerant.(R134a uj), Centrifugal Compressor(#4/9}57), Turbo Chiller(E]3 &), Vaneless Diffuser
(#ela] = T]FFER), Impeller( 9 2), Mass Flow Rate( d343%)

ABSTRACT
A centrifugal compressor for HFC-134a has been newly designed and developed. Flow analysis using
commertial programs was used to evaluate performance and internal flow of the impeller, inlet guide vane and
diffuser etc. and design software was developed. The compressor for HFC-134a was also investigated
experimentally to check compression performance. The calculated data coincide the test results of compressor.

The data obtained in the present study are useful for design of HFC-134a centrifugal compressors.
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Table 1 Design specifications

Ttem Unit Value
Evaporator temperature K 280.15
Evaporator pressure kPa 3%
Condenser temperature K 305.15
Condenser pressure kPa 815
Suction temperature K 281.15
Suction pressure kPa 332
Mass flow rate kg/s 4877

Table 2 Basic designed results

Item Unit Value
speed mm 24400
Radius mm 8.0
Exit width mm 101
Inlet hub radius mm 120
Inlet tip radius mm 405
Exit blade angle : -60.0
Impeller |Relative Mach No. _ 1017
of inducer tip )
Exit swirl factor - 40
Relau've Mach No. _ 0967
of exit
Blade number EA 8+8
Specific speed - 48.1
, Exit radius mm 1200
Diffuser Tp it width mm 101
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Table 3 Specifications of centrifugal compressor

Fig. 3 Meridional grid

Item Unit Value
Type - Shrouded
Speed ™mm 24400
Impeller Outer diameter mm 160
Bladé number EA 8+8
Specific speed - 481
Diffuser type - Vaneless
Inlet guide vane EA 7
Helical teeth EA 200
Gear Pinion teeth EA 2
Teeth ratio - 69
Power source ¢-V-Hz | 3-3300-60
Motor Nominal output kW 140
Speed mm 3540
Height mm 1.0%
Fig. 4 Generated 3D calculation grid Dimension | Width mm 1238
Length _mm 1847
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Table 4 Calculation results of impelier

Ttem CFD Design
m | 4611 | 48770 | 51208 | 4870
. Do | 332673 | 332666 | 332668 | 332667
et | o | iz | w110 | 2114 | 15
ha | 26127 | 26198 | 266151 | 256200
Dald,| 2049 1908 1858 2128
palp| 302 278 2663 3420
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B dh, | 2819 | 23037 | 2080 | 28440
usCm| B | 28UT | 32032 | 28487
¢, | 2918 | 3596 | 38459 | 3480
co | 120503 | 113088 | 108987 | 139360
g | om0 | omsr | omwe | o097
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