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Study on Flow in the Two-Dimensional Curved Diffuser

Eisho YAMAZATO' Kunio IRABU" and Isao TERUYA®

Abstract

Curved diffusers are used in pipe lines or in some fluid
machineries, such as blades of impeller, a volute casing, or suction
duct. The performance of the curved diffuser has a considerable effect
on the energy conversion in the pipe lines or the machineries.
Furthermore, the volute casing in the pumps or blowers is generally
attached to the radial diffuser, so that the flow in the volute or scroll
casing has usually very high complexities. The flow in the volute cas-
ing will be moderated by the combination of the single curved diffuser
and the longitudinal side wall slit duct. However, the studies to the
flow in the curved diffuser with the longitudinal slit, were merely con-
ducted in the past ages.

In this report, as a step of the study of the flow in the volute
casing, experiments of flow in a two-dimensional curved diffuser,
which has a small diverging angle and 90° turning angle, were carried
out. The time average velocities and velocity fluctuations were mea-

sured using a constant temperature hot-wire or split film probe

system. It is shown that the flow in the curved diffuser has velocity
profiles with gradually variant gradients and attached to the outer side
wall, and the profiles of velocity fluctuations have very interesting
patterns concernig to the stall and the secondary flow.

Key Words : Curved diffuser, Turbulent flow, Fluid machinery,
Velocity fluctuation, Stall flow, Secondary flow
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Fig. 1 Location of the first appreciable stall (line a-a)

as a function of turning angle B in curved diffusers

with circular-arc center line and linear area dis-
tribution(1)
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Fig. 2 Schematic view of test apparatus and coor-

dinates
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Fig. 3 Inlet velocity distributions
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Velocity distributions in the curved diffuser



FERRKRFTHERRLE 465, 19934 35

| 5
S
=X &
-1V B BN
S S $
S §
I D
O &
N X
O
N
X
W
.~~“‘\\\\

. -\\\\\\\\\\\“\

.......... W

........ SO

Fig. 6 Velocity distributions on the grids in the
curved diffuser
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Fig. 8 Velocity fluctuations in the curved diffuser
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Fig. 9 Variation of the maximum velocity in the
curved diffuser
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Fig. 10 Variation of the maximum velocity fluctuation
in the curved diffuser
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Fig. 11 Pressure distributions in the curved diffuser



