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Effects of fuel-supply position on_detonation wavesand wor king
frequency in-an aero-valvepul s detonation engine
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Abstract :-Based on the coordinately working of aero-valve gasoline-air pul se detonation
engine (PDE) , the effects of fuel-supply position (before or after aero valves) on the pres
sure peaks of detonation wave and PDE' s working frequency were investigated. Experimen-
tal results show that PDE can achieve higher pressure peak for fuel supplied before aero
valves than that after aero valve. A time series analysi's model was establi shed for aero-valve
PDE, the predicted filling velocity under given working frequency agrees well with the ex-
periment. Thefurther results based on this model show that there are small influenceson the
working frequency for different fuel-supply postions under the same filling velocity , while
the realizable working frequency can be two times larger when deflagration to detonation
transition (DD T) time reducesfrom 3.8msto 2ms. These results are helpful for PDE' s de-
sign and optimization.
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Table 1 \Verifyingfor time sriesanalysis mode
PDE D=60mm, L=1800mm,AL; =90mm,A Lz =180mm,A L, =90mm
f/ Hz ti/ ms tre/ ms tre/ ms tan/ ms Vo [ (m/s) Vo [ (m/9)
10 4.2 0.4 87 20.6
10 4.26 0.46 86.4 19.8 25
4 PDE ' "PE
0.4 Hz.
1) 3) PDE
PDE, toot , tre-trE
PDE PDE AlLs 180
, (1) (5) mm 1.53m ,
' PDE 2
180mm, PDE V2 = KvVi , Kv =0.22!%, 2 :
, e tre , L i
, DDT . .
4) PDE
2) 180mm,
PDE 1.8m , PDE 90mm, ,
90 mm , PDE
20.6m/ s PDE 10 3 . 3 ,PDE
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Table 2 HEfects o fue-supply position on PDE wor king frequency

L/mmVz/ (m/s) Vi/(m/'s) Lau/ mm tre/ ms toor/ ms

1800 20.6 93.6 87.4 8.4 3.8

1800 45.4 206 37.4 8.4 3.8

1800 113 515 12.4 8.4 3.8

tre/ ms f/ Hz  Lan/ mm tre/ ms toor/ms trp/ms f/ Hz
0.4 10 83.1 8.9 3.8 0.46 10.4
0.4 20 35.4 8.9 3.8 0.46 19.7
0.4 40 11.7 8.9 3.8 0.46 39.1
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Table 3 Hfects of fue-supply position on PDE working frequency for different PDE length

L/mmVz/ (m/'s) Vi/(m/'s) Lw/ mm tre/ ms toor/ms tre/ms f/ Hz L/ mm tre/ ms toor/ms tre/ ms f/ Hz
1800 20.6 93.6 87.4 8.4 3.8 0.4 10 81.4 8.9 3.8 0.46 10.4
1500 17.1 77.6 89.1 6.8 3.8 0.23 10 82.9 7.3 3.8 0.28 10.6
1200 13.6 61.9 90.8 5.3 3.8 0.06 10 84.3 5.76 3.8 0.11 10.6

5 DDT 3) , DDT
PDE
,PDE DDT ,DDT 2ms
4 1m,0.09m, PDE DDT 3.8
0.6m 2ms, ms
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