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Abstract:

repetitive C-] detonation waves are produced successfully by PDE model with its diameter 50mm using gasoline as fuel and air as oxi-

The purpose of this study is to develop a new method based on the multr cycle detonation results. Fully developed

dizer. The structural parameters of PDE are determined, which are more similar to the actual situation. It is found that experience
constant ( K) is not a fixed value and it decreases with increasing of the frequency by some function. When the frequency is increased

to some extent. the experience constant ( K) decreases flatly and tends to a fixed value of 3. 90. According to the experimental func

tion obtained, the experience constant (K) of single eycle detonation equals to 5. 35 by calculation.

Key words:

1 51 &

fikH 2 52 K S HL( PDE) 2 — F F) A ik o =X 78
WP M A R BB Y . B G IRR
L At fE e, R, HEE LUK, SRR FE AR
A, TR TN S RALEEHL. 5155 KL S
i A P E B TR AL G 5 MR KL AR B )
PH, KRR A S E .

Rk R R S AL F AR B H ORI L B AL A,
e 70 il AR S 3R 3l L 81K i & 3 Bl PDRE ( Pulse
Detonation Rocket Engine) 77 30 TAE. H A, K& 4 Bk
MR R R AN AL G 200 5 AR 48 WAORE A A A 7 1Y

» WIS ERE: 20021215, &iT HEE: 2003-0401. £EE€WE: EREABFEEE (50106012);

( 2002AA722102) -

Pulse detonation engine; Structural parameter; Design

KA AR AR, RIS 2480 050 TRt
%} PDRE #4710 BTt PDE #H47 B 45 M Wit K2
& DL OB R R I g ROAEERE T, 5 R BIHLIG L
br TARRGLAE R K ZE SR, AT R4 R E R THE
SEBR, A SRS 2 U0 % S 10 R R0 45 X ik o R R
RPN G S EGRAT 18t

2 REKE

P AH Ik R 7 s SV D B P X T e B R
BNk 1 B, b YRS, R R K R 1%
il R4, REE, R, kR RS AR
ARGEH MK FERAEGA tHN AR 50mm (18 0 T

HXR “NAN=" EE

fEE®M: 9K BF (1976 ), 5, 4L, BRSBTS



FuE Lol

M. BEZ(CHEIREE) FLIBEHEMA, Eamm .
BEEK 1.30m, IBEEEK 0.20m. EIRAEHOL
A KACZE, MR AE 1Hz~ 100Hz PN IE 2 7] i /Y 15

R LR AR R R G HE R SLI R AR
WRRL, R4 25 SR BRI ¥ o A BRI bl A S

VAT IR I AR , BE & E  E E, S E
WHETRE THI . fEHE I BELL (L E 1) E— D
s, AL B 2, 8 3, M 4) A E 13
MESME RS RN EREEANMNE S ERAEE L
o, i RgR A B U, B SRR
X, XER TR ZHESSSHBIER.

supply
ion 2 Location 3]Location 4
Locagion 1
E N\
Y
Mixing Detonation
chamber gber
Data acquisition and
g e

Fig. 1 Experimental setup
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Fig.2 Refined pressure trace on
thrust wall in the analytical model
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Table 1 Experience constants obtained
at different cycle frequencies

JS/Hz 9 10 15 20 30
K 4.74 4.37 4.16 4.06 3.92
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Fig.3 Pressure history measured

at the thrust wall (f= 10Hz, a= 1.3) at the thrust wall
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Fig. 6 Experience constant as a function of cycle frequency
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Fig. 5 Pressure history measured
at the thrust wall (f= 30Hz, a= 1.3)

(f= 20Hz, a=1.3)
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Fig.7 Time of pressure on the thrust
wall as a function of cycle frequency
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Fig. 8 Values of the frequency, length and diameter for PDE with different thrust
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