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Experimental Investigation of Effects of Mixing Chamber
Structures on Performance of Pulse Detonation Engine
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Abstract: In order to improve the effects of atomization and mixing in two—phase pulse detonation engine
(PDE), the experiment was carried out by installing five different kinds of structures of the mixing chamber in
PDE. The experimental results show that the atomization and mixing effect of two kinds of combined chambers are
better than the others. The gasoline—air distribution performance of venturi and baffle combination structure is
slightly worse than that of venturi and mixer combination structure, but the radial droplet distribution of venturi
and baffle combination structure is more reasonable. When the operating frequency is low, the peak pressure of
PDE by installing venturi and baffle combination structure is the highest and it can reach 4.4MPa. When the PDE
needs higher operating frequency, the operating frequency of PDE by installing venturi and baffle combination
structure is the highest and it can reach 32Hz. In the experimental range, the effect of atomization and mixing
can be improved by installing better structures of the mixing chamber in order to increase the operating frequency
of PDE.
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Fig. 1 Schematic of the PDE
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Table 1 Different structures of mixing chamber

Code Structure
a Venturi
b Baffle
¢ Mixer
d Venturi and baffle
e Venturi and mixer
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Table 2 Effects of different structures of mixing chamber

on the droplet size

Code SMD/pm
a 171.1
b 226.9
196.3
d 151.6
e 147.8
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Fig. 2 Curves of the droplet size distribution
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Fig.3 Curve of SMD in the radial direction
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