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Investigation of two- phase and multr cycle detonation

ZHANG YrNing, WANG JigHua, ZHANG Jing zhou

(College of Energy and Power Engineering,
Nanjing University of A'eronautics and A strenautics, Nanjing 210016, China)

Abstract: In order to study the-two-phase detonation wave characteristics, a series of
experiments-at different\frequencies.were conducted on a pulse detonation engine( PDE) pro-
totype, the-diameter'and the length of which-are 58 mm and 1370 mm respectively. The data
of dynamic pressure and ion signal were collected simultaneously in the PDE combustion
chamber. The PDE prototype canwork at frequency up to SOH z with gasoline/ air mixture.
The two-phase and multrcycle detonation wave characteristics were described firstly from
combustion mechanism. T he detonation wave propagated at about 1300m/s, and the width
of induction zone is about 30mm. T he reaction zone width is about 80mm, and behind the re-
action zone there exists reaction delay of liquid fuel drops. Data simultaneous collection can

be used to judge whether actual detonation in the PDE combustion chamber occurs.

Key words: aerospace propulsion system; Pulse Detonation Engine (PDE); detonation
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Fig. 3 Sketch map of experimental setup for pulse det onation engine
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Table 1 The Propagation velocity of detonation wave ’
and combustion wave , and the width of induction ’ ’

zone and reaction zone

J
30Hz 35Hz 40Hz 45Hz 50 Hz

wi/(m/s) 1214 1285 1350 1314 1205  Dabora >
wi(m/s) 1213 1279 1346 1316 1210
L,/( mm) 28 26 24 7 32 ’ ; :

Ly /( mm) 83 81 78 79 84

1200~"1350m/ s

, , 4
PDE , ,
1 )
, PDE 4
(30Hz), , (1) PDE 30~ 50Hz
s > s 1.5
, MPa ;
, ; (2) ) )
PDE (40H z ), 1200~ 1350m/ s ,
, 30mm ;
; (3)
s ; PDE , 80 mm ;

50Hz , (4
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