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Table 1 Hy/ O, finite-rate chemical reaction model
No. Hementad reaction A n Ea
Fig.1 Conmon rozde of muti-tube FDE 1 Hz + O, =20H 1.70x10% 0.0 47780
2 OH+H,=HO0+H 1.17 x 10% 1.3 3626
3 O+0OH=0;+H 4.00x10%  -0.5 0
IR 4 O+H=OH+H 5.06x10% 2.7 6200
6 OH + HO, = H0+ 0, 7.50x102 0.0 0
7 H+ HO, =20H 1.40x10% 0.0 1073
2 8 O+ HO, =0, + OH 1.40x10% 0.0 1073
Fig.2 Numericd nodd of conmon nozde 9 20H=0+ H0 6.00 x 10% 13 0
1.2 10 H+H+M=Hy+M 1.00x10® -1.0 0
Euler ’ 11 H+H+Hy=Hy+ Hy 9.20x10% - 0.6 0
12 H+H+HO=H+H0 6.00x10° - 1.3 0
QU  JE  0G _ W @ 13 H+OH+M=H0+M 1.60x102 -2.0 0
ot  0x 0Oy 14 H+O+M=0OH+M 6.20x10% -0.6 0
15 O0+0+M=0;+M 1.89x10% 0.0 - 1788
P ( pPiu ) 16 H+HO;=H, + O, 1.25x10® 0.0 0
05 Pou 17 HO+HO =H0, + O, 2.00x10% 0.0 0
a 18 H0;+M=0OH+OH+M 1.30x10% 0.0 45500
U=|pd F = 0 U 19 H,0, + H=HO, + H, 1.60x102 0.0 3800
P, pu2 +p 20 HX0+OH=HO+HO, 1.00x10® 0.0 1800
ov ow 21 O+N2=NO+N 1.40x10% 0.0 75800
pe Qe+ pu 2 N+O,=NO+N 6.40x10%° 1.0 6280
- A 23 OH+N=NO+H 4.00x10% 0.0 0
Pa1v Wi
Pav W2 (5) HO=18.6,H,=2.86 N,=1.26
(10 H,0=0.0,H,=0.0
G = P v W = | wpy (13) H,0=5.0
puv 0 s s :
OV + p 0 kZ\/Lka‘:)kZ\/l,ka (2
Pe+ pvy 0 Nk Vi I
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Numerical investigation of multi-tube pulse detonation engine with common nozzle

L1 Jiarrzhong , WAN GJiahua ,\WANG Chun ,ZHANG De-liang
(1. Cdl. d Energy and Power, Nanjing Uni. d Aeronautics and Astronautics, Nanjing 210016, China;
2. Key Laboratory o High- Temperature Gas Dynamics, Ingtitute d Mechanics, Chinese Academy o Sciencss, Beijing 100080, China)

Absract : The flow-fidd interaction anong detonation tubes sharing a common nozzle in a multi-tube pul se detonation
was invedigated and explicit TVD scheme was adopted to olve two-dimendona Euler equations inplemented with detailed
chemical reaction kineticsof hydrogen/ air mixture. Roint Implicit method was gpplied to treat the giff problem arigng from
conmputation of chemicd reaction flow. The flow-fidd of comnon nozzle was smulated numerically. When detonation wave
went out the tube , the detonation wave declined and turned into shock wave. The shock wave reflection over comnon nozzle
surface and the reflected shock wave traverdang back up the other tube were Smulated numerically. The numerical Smulation
result isof inportance to supply theory and practice for optimizing comnon nozzle of multi - tube pulse detonation engine.

Key words: pulse detonation engine; numerica dmulation; comnmon nozzle; detailed chemicaly reacting model



