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Abstract: The flow simulation visualization and the PIV (Particle Image Velocimetry) experiments were
carried out to reveal the effects of dump gap ratio on the internal flow dynamic characteristics for a single channel
diffuser. The internal flow dynamics characteristics with different dump gap ratios identified by the key flow field
information such as transient flow field, time—averaged flow field and Reynolds shear stress were investigated.
The experimental results show that as the dump gap ratio is in the range of 1.6~1.7, the ratio of static pressure re-
covery coefficient to total pressure loss coefficient reaches the maximum and the diffuser performance is optimal.
The diffusion vortices are generated due to strong shear actions as the main flow leaving the front diffuser with the

dump gap ratio is 1.64 and the dissipative vortices are induced for maintaining the flow stability in dump region.

*

WFSHE: 2019-03-20; 1&iTHEA: 2019-05-27,

EEWMH: ERARFARES (11072206); E&TFHEIIHEGILS (6141A02033529); fRiEE HARFIEI4 (2012]J01023),

EERIAY: = K, WL, RIBEER, WRGECE SRR SIS, E-mail: wurong@xmu.edu.cn

BIEE: & &, WL, AR, IRSEONHN TE SRS 3E X #F . E-mail: zhurui@xmu.edu.cn

IR & O, W, B JY, AL ST BE O SO E Y R s A D R i ny iR e g [ ] HEREROR, 2020,
41(3):574-581. (WU Rong, LI Ya—zhong, QIU Yue, et al. Influence of Dump Gap Ratio on Internal Flow Dynamics
Characteristics of Single Channel Diffuser[J]. Journal of Propulsion Technology, 2020, 41(3):574-581.)



WAl 3

ZEA [ B 1L X AL 3 T T 5 A AL 80 R R I ) U6 BT 5 575

The variations of total pressure loss are caused by the interactions of dissipative vortices, reflux disturbance and

back—pressure reflux from the leading edge of flame tube. The Reynolds shear stress is directly proportional to the

total pressure loss coefficient. The insensitivity of diffuser outlet velocity distribution to the dump gap ratio exhib-

its the better internal flow stability.
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(a) Cross-section of experimental model
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(b) Experimental model of single channel diffuser

Fig. 1 Design of single channel diffuser model
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Fig. 2 Precision circulation water tunnel
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Table 1 Dump performance parameters

& CJ%  Cl%  C/% A% A% A%
e 56.09 5652 5632 088 072  0.79
Pa 4718 5645 5222 095 074  0.84
e 5175 4956 5056 092 064 077
&, 4474 39.04 4164 099 073 085
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Fig. 3 Static pressure recovery coefficient vs dump gap

ratio
0.90
085
5
=
0.80 &=1.79
|
075
1.4 1.6 1.8 2.0 22

&

Fig. 4 Total pressure loss coefficient vs dump gap ratio
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Fig. 5 Ratio of static pressure recovery coefficient to total

pressure loss coefficient
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Fig. 8 Internal flow visualization vs. dump gap ratio
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Table 2 Flame tube incidence angle

& Tangent value al(?)
&,=1.64 0.400 22.0
&,=1.45 0.273 15.3
£,=1.82 0.187 10.6
£,=2.00 0.150 8.55
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