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Two- dimensional numerical simulation for ignition of
pulse detonation engine
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Abstract:  Two dimensional Fuler equations and Korobeinikov’ s tworstep detonation model were used to study the strong igni-
tion of pulse detonation engine. Small regions of high pressure and temperature unburnt reactants were used to simulate the electric
sparks used in experiments. Simulation showed that the energy of eleciric sparks was too weak to directly trigger a detonation. The det-

onation was fully established through a series of interactions and impacts of reflected shock waves. Studies indicate that shock to deto

nation transition process plays an important role in initiation of pulse detonation engine.
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Fig.1 Pressure contours of detonation in case 1
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Fig.4 Paramerter § contours of detonation in case 3

Table 1 Conditions of the initiation spark

. Pressure |Temperature| Diameter | Detonation |SDT length
Case / MPa /K / mm {Yes/ No) / mm

1 2 1500 10 Yes 44

2 2 1500 6 No

3 3 1500 10 Yes 50

4 3 1500 6 Yes 30
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Fig.b Pressure contours of detonation by two weaker sparks

i AR AT ST T Ik R = R B AL A R
RERRILRE . B TER A, R e R e L AR, AT
CASEELBK R e A SR kK e TEPR R, S
WG E] T U A, R L T T — RIR
SR ) RE ELAE R (B3 = 08 A 0 R EL R ) S B A
AL RIUAE BT RO AR, KL ZE R ] RERE
AT BE TR £, AR 2 e o P A S SR B . Bl
LA KAE FER RN K, R AH LA FH R ™ A v 5 P
HO IS S B o (RIS 3 2 42 1] S S e A A 4 7 [, 6
Z RENUy 1t i) AR AR SR P A fh, XA A REE BIIR BT
FKBER -

SE Rk

[ 1] Kailasanath K. Recent developments in the research on pulse

detonation engines| J| . AI4A Journal, 2003, 41 (2).

[2] &R, i, AN, S O8RS kg = R S L
IREMEWEFI DN . B RREHERE. 2002, 12 (10).

[ 3] EhAFE, TR, £ 3. HUR AR EE BB R
WEEES R 7] 1] HESEH R, 2003, 24 (1). (HAN Qr
xiang, WANG Jia-hua, WANG Bo. Investigation of deflagration
to detonation transition distance in a tube with mixture| J].

Journal o Propulsion Technology ,2003,24(1).)

[ 4]

[ 7]

[ 8]

[9]

[ 10]

Cooper M, Jackson S, Austin ] M, et al. Direct experimental
impulse measurements for detonations and deflagrations[ J] .
Journal o Propulsion and Power, 2002, 18(5) .

T F, AfEM, BT HTREIBNMBERET
SR NE S BUE A ) . HEHEBOR, 2003, 24(2). (WANG
Chun, SITU Ming, HAN Zhao yuan. Numerical investigation on
cold flowfields of shock focussing for ignition of pulse dotona-
tion[ J] . Journal of Prepulsion Technology , 2003, 24(2) .)
Sinibaldi J O, Brophy C M, Robinson J P. Ignition effects on
dellagratiorr Lo detonation transition distance in gaseous mix-
tures| R] . AIAA 2000-3590.

Gelfand B E, Khomik S V, Bartenev A M, et al. Detonation
and deflagration initiation at the focusing of shock waves in
combustible gaseous mixture[ J]. Shock Weawes, 2002, 10 :
197~ 204.

Oppenheim A K. Dynamic features of combustion| J|. Philo-
sophical Transactions o the Royal Society o London, Series A |
Mathematical and Physical Sciences, 1985, 315 (1534): 471
~ 508.

Taki S, Fujiwara T. Numerical analysis of twor dimensional non-
steady detonation[ J]. AIAA Journal, 1978, 16 (1).

Xz, FEF. R ENO #% U754 = ik Hof sl o
I BREE 5 ihidi, 2003, 23 (4).

(%#: % 29)



