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Abstract

Influence of nozzle size and the jet flw dynam ic pressure at nozzel exit under sinulative flight condition on

test bench thmust valie of pulse detonation engine w as studied Variation law of test bench resistance along w ith d versification

sinulative flight condition was analyzed It showed that the filling velocity and resistance of PDE mcreasing w ith nozzle size

and flow dynam ic pressure at nozzel exit, and resistance ncreasing linearly w ith flow dynam ic pressure Thus test hench thiust

ncreased w ith nozzle size i the range fram 78 to 105 mm.

Key words

il

1 5i

T ik B 2 K B HL ( Pulse Detonation Engine
EF% PDE) A A E . SHE AT, ik
JUHHERE 5] T B WA MK RO L SE T8 58, 3R
87 REM BB TR AL R 3E ", PDE KB
L HB TRk, BARKERES T EM B
X PDE AL4E A RER i 7y M b s S5 e AT 1
w1 {H PDE 5236 AF M it 10 SCRR AR £, 2003 4E 11
HEE NASA 78 & BB BE sk 360 1 7% B3k 1T 741 PDE
A1 PDE Ap#e 2 4 3h 71 (0 vk BEVEY OB AE 236 Y,
SIS — N = TAER) PDE _R#4T, PDERH
[ TRAR A 454, ISE AR AR, DIt =, B80T Ma %X
N 0~ 3R T RATAME T, % PDE 5L RE 21T

+ Uk EER: 2007-01-17 1&iTHHA: 2007-08-20.
1EEB®N: JLHEH (1967—),

Pulse detonation engine ( PDE): Jet fla: Thmust Drag

TEFEHE T A RS LR N B RGP R, [
32 FH i 25 2 ] R 8 RE T BN 346 4 i R4 oF PRAN
RGHAT T YERE PRI S S 5 Rtk 4T T H.
Al DLE tH3EE PDE #fF 70 IE7E [m) T2 R HEk

JAER A AR R T2, SR A B B
T ERSWAL, PDE RATrP RS, @7 &
S50 . AL PDE KATHER AR A =Fh, B 554
B AT PRBE 0 20 B0 AT PR A 4 B 0L A
e

SEARRL AT (B 1(a) )24E: PDE & T
TMAEEZ L X, PDE N AN #8 AT DAL AT 3R B,
HEE PDEARALT 5% 0, PDE R 5 #8h A 2 o4
N SMERL A, 58 B RL AT PR B 7R 2K AR,
L4t PDE AMESHL AN K AT 83 5%, ] DAL .

i, W, BlEER, WFARSEONIEEY . Emaill  fanyux i@ nuaa. edu. cn



226 o

2008 4F

Nozzle Nozzle

(a) Overall simulated flight mode

(b) Partially simulated flight mode

Nozzle .

(c) Partially simulated flight mode

Fig 1 Sinulated flightmode of PDE

AL RATIAES (B 1(b) )/248: X PDE k3%
B THREEZ LXK, ol L5 4EHl PDE ©AT#EA,
{HARERLL PDE AN SN, AL AT R, ]
LA /N R LSRR A0, TR PDE 78 3EL38 & e 2 .

BB RN S (& 1( ¢) ) 248 PDE LY
o BT O X, ASME PDE SRS R K AT
R, M H AR AN R EL 38 S0 S, fE T AT AR
RIg/NTR B EE Sy, Wil i = R A A — EhiE
A RHL RN BT SEB, PR B8 i AR, [R] IH AS SC SR ) 1%
RBEs

FERL AT B &4 R, PDE U &2 75 2 (19 H#E
A& PDE H SEHE ), T A& 5 SEHE 7y A3 i BH 7y A&
PDE R [HIPH 77 3% [F/E 45 3. X T A SCHF 7 1
ER BRI AR, BT PDE{XER 440 T 5 A% O
X, PDE Ul 2% T A3 43 33k 11 T Ak F 4% O 5 3 41 Bl 16
REX N, ERUEE K —ER, /A0 RS, PDE
AL T AR 2 1T L A ks, S A 4 . [ R
FF /S, XAE PDE ¥ 33 78 S5 3 B /S, P& ik PDE
TAESRAR, {600 B HE /) PR AR, PR 7 R <R Sk
N, HFmE OORSEA R, & 77 i s 45 R AR

JAE £ ZEHE 0 B e S i R S AL B SE 4 77, AL
B 080 AL gk SR =K RS 1RSSR % PDE
5441 E2 R, 4 PDE BUAE LB 78 F0 T FE B R 42
PR .

2 IR & KR R IR R TR

21 ARG MR

AERERAWE 2f~. PDEZH WA 307
N e

(1):RHP & TR ANE IR AT EA,
SIRMH DR Sk B ik 0. 07 MPa R AS [A W4
JEmE O, Al KATIHEE Ma= 0.2~ 0.9

(2) PDEBEHLE AR 180 mm, K 2 m, &K INE 3
FiR, 5RJERE A BEA 40 mm, 78IRS SN

Sensor | Tightwire ]I ightwire .
/s n Bearing

L PDE I Mandril
T I
Nozzle /| 7 i [@)] Thrust stand

Force shaft i |)U]|\f \ : -
2 Strain foil sensor

Fig.2 Experimental system

Fig.3 PDE structure
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Fig 5 Negative thrust under different nozzle
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Radial jet

Fig 6 Flow field out of the nozzle when

pneum atic valve closed
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Fig 7 Variable thrust with mutative intake pressure
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