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Double-swirler misalignment effect on outlet flow field

HU Jian', ZHENG Tingting’, HU Haosheng',
JIANG Yao!, LIU Tao!

(1. Hunan Aviation Powerplant Research Institute,
Aero Engine Corporation of China, Zhuzhou Hunan 412002, China;
2. Hunan South General Aviation Engine Limited Liability Company,
Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract; The influence of hydrocyclone eccentricity on the outlet flow field was studied
by experimental method when the same hydrocyclone was matched with different sizes of
outlet limiting region. The results showed that when the ratio of the boundary size (L) to
the characteristic size (D) of the hydrocyclone was less than a certain value (L/D=3.3),
there was an attachment point between the jet at the outlet of the hydrocyclone and the wall
of the hydrocyclone. The outlet flow field changed from contraction type to expansion type;
for the contractile flow field, the eccentricity of the hydrocyclone had a great influence on the
outlet flow field, especially the radial velocity field, the minimum value changed from —4
m/s to 1 m/s; while for the expanding outlet flow field, the eccentricity of the hydrocy-
clone had little effect, for example, the minimum axial velocity was around — 4. 4 m/s,

and the minimum radial velocity was —1m/s. In order to reduce the influence of hydrocy-
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clone eccentricity, the outlet flow field can be expanded by increasing the combined swirl

number and reducing the ratio of the outlet limiting region to the characteristic dimension of

the hydrocyclone.

Key words:

particle image velocimetry
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Fig. 6 Axial velocity contours at cross-section plane of contraction type flow field

-7 -6 -5 -4 -3 -2

0 0.83 1.67 2.50 333
XID XID

(a) Jothi L (b) fw-0>0.5 mm

0 0.831.67 2.503.33

0 0.831.672.503.33 0 0.83 1.67 2.50 3.33
XID XID

() fi-0>1.0 mm (d) fhi:L>1.5 mm

P 7 e 2 T S TR AR 1 R S A

Fig. 7 Radial velocity contours at cross-section plane of contraction type flow field
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Fig. 13 Velocity diagram along centerline of expansion type flow field
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Fig. 14 Axial velocity diagram at dissimilar cross section of expansion type flow field
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Fig. 15 Radial velocity diagram at dissimilar cross section of expansion type flow field
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