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Performance of Unsymmetrical Two-Dimensional Diffuser

Shiro ARAIKE and Mitsumasa NEMOTO

Abstract

The performance of symmetrical diverging diffuser has been investigated in detail for a
long time, but few studies have been carried out concerning unsymmetrical diffuser. Exper-
imental studies are made for two configurations with air flow. They are expanded only by
one sided wall. The diverging wall of diffuser A is set by a single straight wall, while the
diffuser B is tandem type and composed of two wall segments whose angles of divergence
differ with each other. The velocity distribution and the pressure recovery are measured
along the diffuser walls and the results obtained are compared with those of symmetrical

diffuser.

The flow regimes in the diffuser are made clear. The region of no appreciable stall in
the diffuser A is about the same as that of symmetrical one. Generally, the pressure
recovery coefficient Cp of the unsymmetrical diffusers is less than that of symmetrical one.
When the wall angle of divergence becomes larger than 15°, Cp of the diffuser A decreases
considerably because of the occurrence of large stall. In that case, the diffuser B is available

for practical design.
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Fig. 1. Two-dimensional diffuser.
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Fig. 3. Inlet condition of diffuser.
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Fig. 4. Velocity distributions in symmetrical
diffuser (2¢=10°).
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Fig. 5. Velocity distributions in diffuser A
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Fig. 6. Turbulent intensity in diffuser A
(9=7.5°).
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Fig. 8. Variations of H in diffuser A ($=7.5°).

BICIR - ToEL M3,

$=7.5° Tit, AEBHEANTRFENOR HHIED
T, E9RT XS, ¢=10° OHE X/W
=5.25 TILHS b BEICIE  BEDSAED B & 51725 o PERD
LEENTVS BT 4 7 2 —F DX L HERFD2IT,
ERIFET 4 7 2 — T ORREANIZ S DV 10 TH 2,
FIL, REEEREALES CEEESE AL —EKTS
KRGS # ¢ THERLTH 5, ¢=10° D3 L HERRF
12, BRTEICHHT 47 2—FD29=10° D}
O EFIREUY, 127U, WTEEOBRICIZE S BRid4
LTWEn, —F, ¢=15°KTBE7F 47 a—F AR
ERTTTRHENZBELTE b, EFRITATERY
UR-THh3 X5tz (9o Ub b id { BEEMGA
08 3 CEP>TWAEDT, EWIALETH S, U
12h35 T, MBI BERA T, IERHHD ¢=15° O%F
L9 CRALESHEFIBIC > T3 (H10)e D&

1.0 -
o—d—d—F O~
£t ot [10715°
Pod .~ o ANS 35|o]0o
T = N — 5.25[e |«
S 05142 A
3 T % .
By N
!‘ LA
LN
| y
0 E E 1 i |
—1 3 1

Y/(W/2)

Fig. 9. Stalled flow distributions in diffuser
A (p=10°, 15°).
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Fig. 16. Performance chart for diffuser A.
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Fig. 18. Performance of diffuser B.
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