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Abstract In order to mprove the can prehensive perfom ance of Pulse D etonation Engine( PDE), the total pressure loss of

spiral obstacle assanbly and circular annular obstacle assembly was ivestigated under the environm ental condition while the

pressure of detonation wave of wo assenblies was also studied al various operation frequency The resulls of the total pressure

loss and detonation wave pressure were canpared to detem ne whether their total pressure loss was effective or not It is

showed that the cone reflector assanbly can reflect and focus strong shock waves and mprove peak pressure of detonation

wave so ils lotal pressure boss ismainly effective The generator of quasiplane waves (GQPW ) and central cone lotal pres

sure loss is basically meffective for tvo-phase m kture As awhole the perfom ance of spiral obstacle assanbly is better than

that of circular annular obstacle assembly

Key words

1 3 &

ik v 42 7= R AL ( PDE) AF R — Fof 35 AT A 4 3 2%
B DL R B T R 1R BT 2R G 4RI
R ) il e R AR AE AR R RAT 2SI R & 7 A &
NN AT 5. H B, PDE W90 1F &b T M L RERF 50
F SR AR 7 ) B F W 7 i I A B B . PDE B2 H
WA R H 2R S PDE ZE-&PERE, B/$2 & PDE
RS, WA mFEMREEERLL. IREBERE
71, IR/ PDE & R4 2k 2 4 & PDE £5-& YERE Y

« WIS HER: 2009-05-0% {&iTHEA: 2009-09-03.
EeWmB: ExXxAAMEREHRITE (50776045).

Pulse Detonation Enging  Effective total pressure loss  Ineffective total pressure loss Peak pressure

(R S5 557, N

N7 EPERE PR A 4E % DDT BE &, — K
FH Bl AR 5 iR R B PE LAGE A 28 Kk VIR Kok
IR, Bl A I8 Ol e 7Y B 3 BRI A PDE
W e R AR B R R RS K, SRR S/ NER
FEIRTE S, 438 hn 8 R 3 FE AL Bh 352 % AT /N PDE
HRAES . TR LY, PDE P 2238 g A R e 3 & ]
HEHEBAE T 23 24" . PDE & B 5 i 91 %
ek, B RUS R KA B RS B k. A RS K
54 R 2 A VRS RORD B A R e 0 A A HH AR Ay, A

fEE®A: x| W (1974—), 5, B4, WHRSEONEEY . Email coldsnow j@ 163 can



100 it

5 J S

20104

133 S R P R AR TR S A, TR SRR
BWIEIRGE5 DDTFEES . 73— 36 440 2k N X445
o, XA SRR R AT PR E PDE #9187 9% 7 A 45
% DDT BEEAE AR, i A 2403 7 N . F i,
PDE fli4b & 1+ H 2 /T 80U R 2k

124 Mk, B WA PDE BF 58 32 56 o) #A 1 i:
fiE, Bl 7t PDEBRRZHE /1", iR ¢ PDE & Jk
4, B FE PDE TAESRSEY ) ok WAHEE
W R R A K R B A HRIE . AU A S
FANE PDE 4544 77 S 2 B350 0%, B 76 #4028 F 0
FANE TAEAEE T B R Uk e 77, 1 ELA% 3 45 & il
SeHEAT LA, XHE R PDE 4R & vEReE & L.

2 IR E XM TR R BRI

2 1 IR E . GRES

REEAENAEN 61 mm, & 1030 mm ] PDE #EHL
AT, W 1ETR, AR, RN SR
Mo RH— &P RN, IR O R E K RA
7x10' Pa BN 1L 25m’ /s A BRIMIZE N W P6 N
FIZE N, B EA § OMPa S K& N 200 g/s
HEFRITEICRERS, XEFR N NIAF M 6135
R EE &, RSN 2 MH 2 F =S nT i 5
KERIEH SR, S KBEEN Q 3~ Q5 F BE
EWNRRIE I PCBEIAE J1 1R 4% (M 113A26 47
M 500 KH 2) ¥l &, H 7715 58 i UK 5 248 57 i 45 fi
NIFENL. R T HSL R MR RE & A I E S K, 18
PDE tH MG E b e 5 — ML R AR, B REHE T BE 990
mm, FEIREE H 1 40 mm. 30 & O KRR E
B OBEHEFEE K& UREEA ST &.

High Primary
pressure pump
pump
Fuel vavle Gasoline tank
Aerovalve

Air=m
SOUrce

Detonation tube |

Dynamic pressure t‘i'l

Spark plug transducer
P Signal

r I:j amplifier

Ignition| [Power | [Data acquisition][
controller| | supply system

Fig 1 Schenatic configuration of
experin ental setup for PDE
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Fig 4 Scheanatic configuration of the generator
of quasi-plane waves (GQPW )
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Fig 10 Schenatic configuration of prototype

plus central cone plus cone reflector assanbly
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Fig 13 Schanatic configuration of total pressure

m easure at inlet section of areovalve
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Table1 Total pressure loss coefficient of each subassanbly with spiral obstacle

Subassanbly Aervalve lgnition mstallation

GQPW Spiral obstacle Cone reflector asseambly

£ 6 16 (0 855

387 3 055 3129

Table 2 Total pressure loss coefficient of each subassembly with circular annular obstacle

Subassemb ly Aemvalve

Ienition mstallation GOPWV

Circular annu lar obstacle  Central cone Cone reflector assanbly

g 6 16 (0 855 387
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Fig 15 Pressure curve vs tine of PDE with spiral
profotype plus cone reflector assanbly
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Table 3 Parameter contrast of PDE with spiral obstacle assanbly
Test-parts Prototype+ cone . Prototype+ GQPW +
Prottype Prototype+ GQPW
asseanbly reflector assenbly cone reflector assemb ly
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Table 4 Parameter contrast of PDE w ith circular annular obstacle assanbly
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