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Investigation on Pneumatic-Valve Pulse D etonation-Engine
with-Par tial-D etonableM ixture Filling
L | Jian=zhong, WAN G Jia-hua, FAN Yu-xin,
ZHAN G Yi=ning, ZHAN G Jing-zhou
(1 College of Energy and Pow er Engineering,
N anjing U niversity. of A eronautics and A stronautics,N anjing 210016, China)
Abstract: Effect's of partial detonable mixture filling proportion on detonation wave
pressure propertiesof kerosene/air pneumatic-valve pulse detonation enginew ere investigat-
ed A prelmrinary analysisof a seriesof wave's reciprocity w as carried out Expermental re-
sults show that with given double swirl and direct pneumatic-valve and detonation tube
structure, the decrease of partial detonablem ixture filling proportion causes a little decrease
of the peak value of detonation waves pressure, but mpulse per unit volume of detonable
mixture increases linearly. This investigation is mportant to the design optimization of the
kerosene/air pneumatic-valve PDE, and to mprove the performance of PDE

Key words aerogace propulsion system; pulse detonation engine; detonative combus-
tion; pneumatic-valve; partial filling
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Fig 1 Schematic of gpparatusof PDE
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Fig 2 Schematic of (a) fully and (b) partially filled PDE thrust tubes
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Fig 5 Pressure time history of PDE
2.0 2.2M Pa,
, 6
8 11] 3 1.1 2 1.3 1.5M Pa,
’ 8 11
M Pa : (
)1 750 mm , 3 0.8 0.9
1375mm ,
1 H 1 , 3
PDE ’

TE 0.72 ,



49

1
0.6 f=125Hz - ! ! !
= F n=0s6s8 | TCEI 1 7 ,
S 02r
I
'0 2 1 1 1 1 J
0 50 100 150 200 250 300 , PDE
(1)
0 50 100 150 200 250 300 ! !
t/sm ) ,
12¢ PDE
& I R 3 (2)
2 |- L
£ 04
0.1 L 1 . . J PDE
0 50 100 150 200 250 300 (3)
t/sm
PDE
5 (4) PDE ,
) . ) PDE ;
Fig 6 Pressure time history of PDE
PDE
26
2 —_— T T ——
é 18 [1] ChipingL i, Kailasanath K. Performance A nalysis of Pulse
14 Detonation Engines w ith-Partial Fuel Filling[R] A IAA
10 ) . . . ) . 2002- 0610,J anhuary 14- 17,2002
0.5 0.6 0.7 0.8 0.9 1.0 L1 [2] CooperM ,Shepherd J E The Effect of Nozzles and Exten-
1 sions on Detonation Tube Performance[R ] A IAA 02-
~ 22 3628, July 7- 10, 2002
£
= 1.8 [3] , , ,
%,14 [J1 , 2004, 25(3): 241 245
é, ‘ L 1Jianzhong, WAN G Jiahua, FAN Yuxin, et al Net Thrust
=10 Prediction of M ulti-Cycle Pulse Detonation Engine[J]
| 1 1 1 1 ]
0.5 0.6 0.7 0.8 0.9 1.0 1.1 Journal d Propulsion Technology, 2004, 25(3): 241 245
n [4] , . 31
, 2004, 25(6): 529 533
7 PDE He XiadM in,W ang JiaHua Investigation on the A erovalve
Fig 7 Thrust and mpulse per unit volume of PDE Two Phase Pulse D etonation Engine[J]. ACTA A eronauti-
6 cal ET A stronautica Sinica, 2004, 25(6): 529 533
5
[5]
' [D] : , 2004
PDE , PDE [6] , , . ™M1
,1989 241 285
7 , , ,o .
PDE .7 7] M
3 ,1992 185 231
! [8] Dean A 1 Recent Developments in Approaches to Pulsed
’ Detonation Propulsion[R]. A IAA 2003- 4510,July 2003
PDE , [9] Kailasanath K. M ultiphase D etonation in Pulse D etonation
34 L oo, Engines- A Status Report[R]. AIAA 2003- 4683, July

2003



