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Elementary experimental investigation of air-breathing pulse detonation engines
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(College of Power and Energy, Northwestem Polytechnical University,Xi’an 710072, China)

Abstract: Two air-breathing two-phase Pulse Detonation Engines (PDEs) had been designed whose inter-
nal diameters were 60mm and 70mm respectively. In the conditions of the pressure a little higher than 1 atmo-
sphere ,the PDEs were tested and run on gasoline-air mixture . There was a valveless structure in inlet channel.
Shchelkin spiral was fixed in detonation tube to enhance the production of detonation wave . The measured pres-
sure of detonation wave was close to that of C-J detonation wave.The highest working frequency of the engines
with 60mm and 70mm intemal diameter were 15Hz and 20Hz respectively. The transformation scope of the
pressure was 0.1MPa approximately . It was indicated that the designed inlet channel matched well with the det-
onation tube, which would provide technology repertory for the application of PDE in engineering.
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Table 1 The inlet total pressure (gauge pressure) of the engine
with 60mm internal diameter at different frequencies
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Table 2 The inlet total pressure (gauge pressure) of the engine
with 70mm internal diameter at different frequencies

IHBE H 10 15 20
B 1 B E/(Pa) 5420 8821 20000

WA 1 FR, R RSBk AR R R LA
SEMARELERTE X THIUR, #LERRBE
BERNERMEEN BERNENER. 25
HI7E T B 7 i) W] LABCA BOR BB R R AR XAk
45 g I 1] 5 SRR B B MBS BER L, EE—
SE B BE b X SO0 AT R ) i PR RO AR

M1 BEXKAERBERIVLBEATER
Fig.1 Sketch of air-breathing pulse detonation engine head structure
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Fig.2 Relation curve of wind speed-air flux
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Fig.3 A schematic of the test system
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Fig.6 History of the second detonation wave pressure in fig.4(a)
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Fig.7 Working picture of air-breathing PDE with 60mm in-
ternal diameter( f = 42Hz)
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