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Effects of the Variation of Divergence Angle of Vaned Diffuser on
the Flow Characteristics of a Small-size Turbo-compressor

H.-S. Kim, J.-S. Cheong and Youn J. Kim

Key Words: Small-size turbo-compressor(A38 941 9t%7]), Rectangular diffuser(2%8 T FA),
Conical diffuser(53 T} A), Divergence angle(3thz})

Abstract

The flow characteristics of the vaned diffuser were complicated with geometric shapes. We have
studied the effects of various vaned diffuser configurations, such as divergence angles and rectangular
and conical cross-section shapes. Numerical analyses are carried out for the diffuser and casing. The
pressure recovery coefficient was calculated to estimate the performance of the diffuser, and then
compared with the measure data. Results show that the shapes and the divergence angles of the
diffuser strongly influence on the performance of the small-size turbo-compressor.
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Table 1 Constants of state and specific
heat equations(6, 7).

T, 38848 [K]| B, 00
P 50] Bs | 973125201x 10"
b 3753 X 107 ¢ ~7.66941499 % 107
R | 4152 [J/KegKl| G 111357942
v 193x107) ¢y 0.0
A | -500125078X10'| G5 | -251636825X10 7
As | 444191073% 107 Gy 94.27759077
Ag | -257248397%10% Gy 2787714064
As | 398047697x10° Gy | -223612704x 107
By | A76339868x107% Gi | 5256534892x107
Bs | -207196888x 10

Table 2 Geometry of the modelled impeller.

Impeller exit diameter 58 (mm)
Impeller hub diameter 6 (mm)
Impeller tip diameter 27 {mm)

Nember of Impeller blade 8 (no splitter)
28° (unshrouded

backswept type)

Impeller exit blade angle
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Fig. 2 Grid systems(48,000 cells).
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Fig. 3 Diffuser grid systems.
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Fig. 4 Schematic diagram of the test apparatus.
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