Effects of Vaned Diffuser Shapes on the Flowfields
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ABSTRACT

The effects of diffuser shapes on the flowfields of a small-size turbo-compressor have been investigated
numerically and experimentally. The optimal design of elements shapes is important to develop the high
efficiency turbo-compressor. Typical range of rotating speed for a small-size turbo-compressor is 40,000-
70,000rpm. Numerical analyses were conducted to the rectangular and conical shapes of diffuser. Three-
dimensional, steady and viscous governing equations were solved by SIMPLE algorithm. To confirm the
numerical results, the experimental measurements for the static pressure and temperature at the inlet and
outlet boundaries were performed. Comparisons of these results were done, and the reasonable agreements

were acquired.
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Table 1 Constants of state and specific heat equations®*”

Tc | 38848K] | By 00
2 50 | Bs | 973125201x10"

b 3753 10™ G2 ~766941499 X 107

R 41.5628 1J/KeK] Cs 1.11357942

an
im
0x
s

e

Lol oy
Fig. 2 Detailed schematic diagram of the vaned diffuser

Table 2 Geometry of impeller

Impeller exit diameter l 58(mm)
Impeller hub diameter L 6(mm)
27(mm)

Impelier tip diameter

Number of Impeller blade &(no splitter)

280(unshrouded
backswept type)

Impeller exit blade angle
(from the tangential line)

[ 1933107 | Gy 00
Ao | 500125078x10' | C5 | -251636825%107
A | 4M191073X107 | Gn 94.27750077
A | -257248397%10° | Ge 2787714064
As 398047697 107 | Gs | -2.236127064 <10
B: | 476339868x10% | G: | 5256534892%107

— =
By | 207196888107
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(Throat) (Semi-Vaned
Space)

Fig. 1 Schematic diagram of the vaned diffusers (@) rectanguler,

(b} conical
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Table 3 Geometry of diffuser

Vane angle(tangential) 200
Inlet diameter 60(rmm)
Qutlet diameter 90(rmm)

Throat area T 55(mm’)
Number of vane 6
Vane length 28(mm)

Outlet

Inlet Diffuser
Fig. 3 Grid systems(d8,000 cells)
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Fig. 4 Diffuser grid systems
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Fig. 6 Comparisons of the static pressure difference between
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