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Performance studies of annular pulse detonation engine ejectors
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Abstract;~The distributions of-detonation-parametersin detonation chamber were gained
by analytical ntimeration, and then multiple=eycle-numerical simulations were carried out af-
ter detonation wave broke up to shock wave. The analysis on the mechanism of unsteady
ejection shows that\the process of unsteady ejection can be divided to four stages, and the
ejection performance of annular pulse detonation duct is stronger than round pulse detonation
duct. Different structiires and parameters could induce different time-averaged thrust aug-
mentations. The better shape of the ejector inlet, interior surface, ejector length-to-diame-

ter ratio and axial placement were obtained through analysis, offering references to augment

the performance of pulse detonation engine.

Key words:

numerical simulation

fiik w45 7 % sh ML (pulse detonation engine,
fAiFx PDE) ARy —Fh a] BE 19 R R 5 1k RE HE 1 ¢ &
15307 [ P AIMIT A A R R SR T e T R
PDE 5 HAth 28 %1 & AL CLG i & w8 <& sh Al
A AL B2 G K ol kR 2R & S B, T LR E AT
G TEAN TR B SN TAE . R4 A B i 5L

Iim B 83 :2009-11-23; &iT HE:2010-05-13

pulse detonation engine; detonation wave; annular; ejection;

AR [ N AME Z 0 58 N 51X R4S R 22 45 ik ol 4k 7R
REPLHEAT T R, 56T IRIE ik vh 13k 7 %
LAY SCHR AR I8 2R D, BT K bk 52 & s Bl 5
AWK LA S RS b B 17, — A4
PV B 1 51 S I AE AT LAAS A%l 482 1 ok gk 22
KA HLBIPE RE. AN S 5 Xk 2R bk gk i A K

YEZB B T B WK 1982—) . & I A RN W44, 33 NS R R GE 5.



36 T

% 26 &

T 5 A B KB BT S o Ay R PR B 0k 2 A 5 | A 3
HEVEREA EIRA T A5 BIPE RE R RO 51 S EAY
Nt — AR RS %,

1 HEFESKRE

1.1 BERE

AR SCAE AT R LN B R 5] 28 5 DAy W 0 2 —
TR o3 SR B R D B T R R A T L R R 2 B A A
FH AR AT 06 5 T AR AR T 5 0 0 by R 2 D HE
A IR AW DL R AN IR L X — EB 4T i R
S22 B FLUENT R34 8040 5 SR ) — 4k 4l
SRR AE H I Y Navier-Stokes(N-S) Jy 2 R A%
PAFAR B 727 5 72 5 3 B 3 XUAs =% 7 2 i
1788 8L 78 58 3% 1% [ PISO (pressure-implicit
with splitting of operators) B 2%, X 5 v X %
AR A IR S A P 3L PISO Bk A RS 1 3 2L
TR T I (] 25 AR SR T 7 P I (8] 48 3 1) O
BANEEE K R 1X 1077 s, e REHE 2K R 5 X
10°° s 5 2 BE 18] SR FH I - 7 B Ty e 2504 34
1.2 iHH#ER

VT 0 46 % 7R A RN 5] 5 M A R ER 4. IR
T P 52 4 1 FRUAH Y T ELARCH 50 mm R A 1
1 AL A K 1000 mme5 ] S8 A AR S AR A 2
HAEZ L Ry BHHELE 2.4 F\3. 5 Z |05
S B AR Dejecior 9 150 mm Q1N 1 7 7355 | 555 15

ijuclur j
Straight _: 3 - -
ejector — Q:—
PDE
L Straight
L\'_wnm L—j
Straight- —— = : 4
diverging X il
ejector — Q
PDE
000
- Straight  Diverging
'Lc_w uuuuu |
Diverging T—— +x

ejector

Diverging

F1 aHE s
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Table.1 Parameters of ejectors
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pulse detonation duct
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Table 2 Average mass flow rate at ejector inlet
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