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Effects of nozzle on flow field and performance of multi-cycle
two-phase pulse detonation engines

WANG Yan-yan, WENG Chun-sheng

(National Key Laboratory-of Transient Physics,
Nanjing University\of Scienee and Technology, Nanjing 210094, China)

Abstract; \The CE/SE (conservation element/solution element) method using adaptable
unstructured meshes was derived~and applied to calculate the inner and outer flow fields of
multi-cycle two-phase/pulse detonation engines (PDEs) with different types of nozzles. It
was found-that the propulsive performance of multi-cycle PDEs with nozzles differed a lot
from that of one-cycle PDEs with nozzles. The Laval nozzle offered the highest average
thrust in a cycle, while the plug-in-convergent-divergent nozzle provided the maximum im-
pulse and fuel-specific impulse in the longest operation cycle when the nozzles were filled

with fuel and the ambient pressure was 0. 1 MPa.

Key words: two-phase detonation; multi-cycle; CE/SE method; unstructured mesh;
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Table 1 Comparison of the propulsive performance of multi-cycle PDEs with different nozzles
FE BT e Y JAA T/ms it I/ (N« s) PERFEL /s JAIA P 4 HE 3 /N
TG W5 & 5.50 1. 2381 761.03 225.11
H 54 (Geom-1) 6. 30 1. 3895 747.32 220.70
WS (Geom-2) 5.82 1.5648 870. 24 268.91
PR IR 1545 (Geom-3) 5.87 1.6837 1034.93 286. 78
FE XY TR B (Geom-4) 8.57 2.3399 1245. 96 273.03
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1) PDE #%g = Py B A FE A Hh 11RO A 9
o AE SO B0 M 22 0 B8 00 T A [ A e A
Xt PDE 18 (9 52 Wi 78 5L U0 25 AL Z 76 38 00 T
AR ER.

2) HFFE AR ARl R A N & 2l AL e R
REHRA — ERIFR W, AR S 08 TR IR )
4 0. TMPa'it, 4 A 2 WG 78 U] PN AR 3R 45 T EE
e AE TR i1 o (EL AN R A G HE S R A
SECTE R R 52 0 AN ] i LA J) 300 PR 249 4 g
B /INT IO DL AN LA 3 o 2 W4 460 LU T
R R R AR fie s ZE SRS gk B
LK.

3) LR FE A 1 ISR )2 0.1 MPa
I 2 OS5 AR AT AR AT i KA oo LR
N AU IENEAOEEEZ DR E 8 N = L Bl R K 3
T3 ERLARIRWEAE /0N o Jr LA AE 45 7T R 19 A v oal
75 SO FE ALY 5K A BEAT LA eI, R E
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