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Fig. 1 The basic structure of jet wall-attached oscillator
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Fig.2 Transitory stage of wall-attached switching
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Fig. 3 Time-varying curve of mass flow rate of the

branch outlets
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Fig. 4 Total pressure waveform of branch outlets

corresponding to that of excitation stream
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Fig. 5 Wall-attached total pressure contours

1.3 i int MR 463

BEPE 10T 22 SR MK LE B30, 4k 3 g N I
N T L A A R L T AR
U 2l B i O 56 JRE R 5 30 B TR R S LA E AU
RAFZ B2 2 W B2 W AR B0 3y o 1 6 595 3 64 3l
AE. >4 L 18 PN O Il I K EE (2= 0 1. 894) A
B L 2 T 2 T I G A 46 R E
T A T g, AR 2 7 A — 5 R R Y AR D A
e LB REAS BE S 0 5% e U T RE L SRRSO
R

i LRI A 2K o S 50 B E D) 480 41R 35 i 1) K
ARED R R R K BERE K L e #9339 i s

B, B SE SR 6 B, D, SR 4 4 /N B R
P& 4 BRI 1L T 4 v HLRE LR A,

%
93t
< 90t
g
84t

81 1 1 1 1
10 12 14 16 18 20

&

6 MERFFKHPKIe WEN
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along with the expansion ratio e
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Fig. 7 Dropped total pressure contours of shunt

feedback self-excited streams
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Fig. 8 Total pressure and static pressure contours close

to the external excitation stream inlets
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Fig. 9 Flowing velocity vector contours of the
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Fig. 10 Experiment flow of external excitation oscillator
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Fig. 11 Pressure waveforms of external excitation oscillator
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Fig. 13 Pressure waveforms of feedback oscillator
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Abstract: By analysis, numerical simulation and experiment, it is proved that the energy loss of the
jet wall-attached oscillator is mainly due to insufficient and inferior durative total pressure of the
excitation stream. Satisfactory effect can not be achieved by various self-excitation ways relying on the
feedback excitation of the shunt stream from principal jet. The effective method, which could greatly
enhance the energy efficiency of the wall-attached oscillator, is put forward and validated. In this
method, the high total pressure homologous gas with principal jet as excitation stream is modulated
and imported from outside. Numerical simulation and experimental results show that the new external
excitation oscillator has high energy efficiency index. Under the condition of expansion ratio of 2, the
retention ratio of total pressure K could reach 85% and as high as 90% after the size parameters and
excitation flow are optimized. They are much higher than those 75% by sonic wave type self-
excitation oscillator, and 65% by feedback type oscillator. Besides, the oscillation frequency is easy to

control.

Key words: jet; wall-attached oscillation; excitation; energy efficiency; retention ratio of total

pressure



