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Resistance characteristic of aerovalve of pulse detonation engine
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Abstract:

investigated by using force sensor under the conditions of various flow dynamie pressure, which is simulated by the exit velocity of

The resistance characteristic of pulse detonation engine ( PDE) with the aerovalve in opening and closing states is

fan. The experimental results show that the resistance increase with the increase of dynamic pressure and fly velocity. The resistances
get their maximum value when the aerovalve is in closing state. For the aerovalve with different structure, the resistances of PDE are
different, too. The turbulence generator (TG) installed in detonation chamber leads to an increase of resistance. The installed stream-

lined lattice benefits in reducing the resistance. These results are useful for predicting the PDE’ s resistance when the PDE works umr
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der the high speed and inducs some thrust.
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Fig.1 Experiment setup on PDE resistance
1. Fan; 2. Aerovavle: 3. PDE; 4. Thrust shell:

5. Pulley; 6. Guide rail; 7. Test rig; 8. Thrust sensor
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Fig. 2 Structure of various aerovalves

ARMLH H 5 PDES 3 18 19 18] B, 48— & 70 2= R S8
AR, AT B E N 7 % N B S A

3 RARERS5DHH

3.1 PDE &3 A FESHYME N

B3 ek A 1 R 5 AN BRI #R 1) PDE £5
ZNIRTFEEE, B R 53030 E ap Z AR R il
2. BT AN B AL O 5 S 30 Ik e R S,
FIT 015 25000 1A A 1R 22 RS L P, 350 R O T 2 e
Mo 5 S HUBEI PDE S2FR CAT IR [ 4 ) 2 T 47
H. IR H: (1) PDE BH 77 B SR i 30 Hs 384 i i 4 .
H EIRLF RIS R, (2) PDE 255 RSP A 23 1,
BELJIBE Ap 3N in, BH 7738 N2 AR K, (3)
P AT PDE FH I HEABEPUR AR 1K, (4) X5 & 3 i
L AT M 81978 B PDE BH 4 53k 0 &) I 7 R =R
REEL AT R= 23.740p— 13.65 (1)
WA R=26.98p - 16.74 (2)

- Without TG With TG "
r f=llmmno = 4
Fd=16mm o e »a

240
m.
wal Sk s £ =
= 120
80
40

A p/kPa

Fig.3 PDE resistances for A type aerovalve with or without

turbulent generator versus the flow dynamic pressure
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Fig.4 PDE resistances for A type
aerovalve with or without turbulent

generator versus the exit velocities V;
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Fig.5 PDE resistances for A type
aerovalve versus the

flow dynamics pressure
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Fig. 6 PDE resistances for B type
aerovalve versus the

flow dynamics pressure
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Fig.7 PDE resistances for A
and B type aerovalves versus

the flow dynamics pressure

Fig.8 PDE resistances for A, B and
type aerovalves with turbulent generator

versus the flow dynamics pressure
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Fig.9 PDE resistances for A, B and
type aerovalves with turbulent generator

versus the exit velocities V:
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Fig. 10 Fly velocity V; for A, B and C type aerovalves

with turbulent generators versus exit velocity V;
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