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Manufacturing and Testing of a DDT Tube
for a Pulse Detonation Engine
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ABSTRACT

To develop a pulse detonation engine, it needs to understand the mechanism of a detonation
initiation, and establish the methods for measuring and analyzing the detonation phenomenon. In
this study, DDT tube, which use oxygen-acetylene propellant mixture, were designed and
manufactured, and the effect of equivalent ratio and Schelkin spiral on the characteristics of the

detonation initiation were discussed.
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Fig. 1 DDT tube and measurement devices
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Fig. 2 Schematic of DDT tube assembly

Fig. 3 Schelkin spiral; 150 mm length, 7.1 mm pitch,
49.8% blockage ratio
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Table 2. Experimental Conditions

FE49 [kaf/cm’]
s aa | OFH | w3, 0
2 1.56 1.60
2.5 1.75 1.43
3 1.91 1.31
3.5 2.07 1.21
4 2.21 113
4.5 2.34 1.07
1 5 2.47 1.01
5.5 2.59 0.97
6 2.71 0.92
6.5 2.82 0.89
7 2.92 0.86
75 3.02 0.83
8 3.12 0.80
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Fig. 7 Shadowgraph images of the shockwave at
the downstream of the exhaust tube; time
period=58 usec, Schelkin spiral length
=150 mm, @=1.21

W&-ﬂ-\«m«lv

43 MMWWW

3 ——

a'.‘{' by “ ot
1= Jw.ﬂ\ﬂ-‘ﬂf"ﬂ"«ﬂ
0 it

T T T T T T
3.03 3.040 3.041 3.042 3.043 3044

Pressure [kgrlcmZ]

Time [sec]
Fig. 5 Single—cycle pressure traces measured at
the exhaust of detonation tube; ©=0.89,

w/ 150 mm Schelkin spiral

Q

- 627 —



EdlolA
et gfe

Abshar

[e3Rez]

o3

R

FA]

o 2 >
ot

¢

R A T < RO cON o | B D
o

>
[o

AN AR

r
K2

ox T

1o

DDTREE

o, u&HHEY

FHo2 gunlsh DDTAR ) me HE
of AARTS T ARAC] taln
Rolslrlel ofggont, ¥ Ao
2 dole A HEYol

PAE e B Aol B Egol

— 628 —

Hoe s

F. K. Lu et al, "Experimental Study on
Deflagration-to-Detonation Transition
Enhancement Methods in a PDE," 14th
AIAA/AHI Space Planes and Hypersonic
Systems and Technologies Conference,
ATAA 2006-7958, 2006.

M. Kaneshige and J. E. Shepherd,

Detonation Database, GALCIT Technical

Report FM97-8 (1997)]

3. K. K. Kuo, "Principles of Combustion," 2nd

Ed., John Wiley and Sons, Inc., 2005.

W. Fickett, and W. C. Davis, "Detonation
Theory and Experiment", Dover
Publications Inc.,Mineola, New York, 1979;

Fickett-Davis cycle: pp. 35-38.

5. F. R. Schauer et al.,, "Detonation Initiation of

Hydrocarbon-Air Mixtures in a pulsed

Detonation Engine," 43rd AIAA Aerospace
Science Meeting, ATIAA 2005-1343, 2005





