JOURNAL OF PROPULSION TECHNOLOGY

20074 2 H
%28 B 1

Feb. 2007
Vol 28 No.l

TR BT & S B IR A STI8 44
A M, PR, LeK, &

(b Dok K2 B SaeiE e, BETE P54 710072)

B ELRRRLUKHOAARE, SRR KRR RSP (PDE) BEEIHL LT T KA K BER 2 I
LI, o T ERE KRB RSN ZEH TESRE. BERNASRBRA T 10~ 66 H 258 B 15 H R AL 5]
NEABEEEANARNRAMEE DB, B TERHERS AR KR S KEERE WA DDT B H, &3 [
PDE f77E 5K 1 s K R e I ) o 5@t e 9 4R R AR U I TR i i R A HE H R A s 3G T e A0 0 07, DA R S KRR
W], $RH T H LI PDEFEN B 0. ANFEMEEIE BRI, M KI8T —/ME R &5
A BN () AR AN, PR Z PR . B T, i KRR AR B ()R DDT B () o5 48 7 B PR JE) 380 B 6] fr) X030 43
W), ki 7R S I R AR Y SR A K

KERIR: ko RRR BN MEER; FFAERTR T, PIAREEGE; KR

FES%S: V231.3 XEKPRIRES: A XEHS: 1001-4055 (2007) 01-0097-06

Experin ental analysis on cycle processes of
two-phase valveless pulse detonation engine
LIMu YAN Chuan-un WANG Zhiwuy QU Hua

( School of Pow er and Energy  Northw estem PolytechnicalUniv., X { an 710072 China)
Abstract Expermental mvestigations were conducted on a wo-phase valveless pulse detonation engine to explore the
cycle processes Gasoline and airwere fomed canbustblem xwre and was ignited by a spak w ith lw energy release subse-
quently. Multreyele detonation test showed that characteristic tines of the wo-phase valveless PDE mock-up at operating fre-
quency fram 10 to 66H z are different from others Pressure evolution in the detonation tube was detected through pressure his-
lories at different points along detonation whe at lw operating frequency  and sane characleristic Lines of cycle processes w as
obtamed fran pressure history at thmust wall fran 10~ 66Hz Due to long ignition delay tme and DDT time for two-phase
PDE. additional fillng process after spark discharge was found There exists lin it eycle duration which i equal to the differ
ence of entire cycle duration and the pre-ignition filling tme A lsa for nereasing operating frequency the most mportant fac-
lors w ere analyzed
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Fig 1 Schanatic of experin ental setup
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Fig 2 Evolution of pressure along the tube length when f= 10H z
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Fig 3 Pressure evolution of detonation blowdown and refillwhen f= 10Hz
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Fig 4 Schanatic of characteristic tines
of a valveless two-phase PDE cycle
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Fig 5 Ignition delay tine and DDT
tmewhenf=10Hz
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Fig. 6 Pressure history ofp, and filling tine
at pre-ignition and post-ignition (f= 60 Hz)
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Fig.7 Pressure history of injection
panel at 66 Hz

Table 1 Characteristic times at

different operating frequency
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66 151 365 74 0 49 11. 45
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