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Effects of equivalence ratio and gap size on
the propagation behavior of detonations
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Abstract: To explore the feasibility of micro-scale pulse detonation engine propulsion
system, detonation limits in narrow channels have been investigated. By observing and
measuring the propagation behavior of premixed hydrogen-oxygen detonation flames in nar-
row gaps, effects of gap size and equivalence ratio on detonation wave pressure and velocity
were experimentally analyzed. Outside the detonation limit, the detonation wave coming
from the guide section can reach a steady state in the gap by self-adjustment of the pressure
and velocity. The distance required by the adjustment process was growing when the gap
size decreased. According to the definition of velocity deficit, the characteristics of the ve-
locities of shock and flame front along the micro-channel were summarized, and four propa-
gation models-steady detonation, sub-steady detonation, low-speed detonation and non-det-

onation were observed.

Key words: micro-size; detonation wave; detonation limit; velocity deficit;

propagation behavior

(micro aerial vehicle, MAV) , ,

’

) . (pulse detonation engine,

:2011-10-31
shttp://www. cnki. net/kems/detail/11. 2297. V. 20120921. 1251. 005. html
(50776045) ; (CXLX11 0194)

(1986—), , s



9 : 1949

PDE) ,
[ra]
4 s
[4] s
1
1 s
) 1. . .
’ . (NsV9VIvVH) 4300 mm, 80
,Dupre ¢ mm, 4 :1100 mm
, V31600 mm V ;600 mm VI
.Manson  Guenoche!” / 1000 mm VI,
/ , .
s , , PDE
Fay'® . 7 , 30%,
. 125 mm, 89mm, 114 mm,
, s 400 mm, 7
, . s 43%, 40 mm.
,WU [9-10] / s
1N2mm s [11-12] , s

4
'.n,.:_ *
—u:n:n:n:n:rg'] |f3

v
| 2 - "iﬂrn
.n.'
1 2 ; 4 35 ;6 ;7 A/D 8 3
1 I Il ;s IV V il Al

Fig. 1 Schematic of experimental setup
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Table 1 Test mixtures used in the experiment
P(H,+0,) p/Pa Vey/(m/s) V/(m/s)
0.2 1826 1766
0.4 2187 2083
0.6 2447 2439
0.8 2661 2631
101325
1.0 2842 2777
1.4 3125 3030
1.6 3235 3125
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