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Preliminary experimental study of
pul se-detonation combustion efficiency

HUANG Xi-gao', YAN-Chuarrjun, FAN-Wei, QIU Hua, WAN G Zhi-wu
(School ofPower and Energy,,Northwestern Polytechnical University ,Xi’ an 710072 ,China)

Abstract : ‘A sampling system with a variable pressure check valve was designed to in-
vestigate the combustion efficiency of pul se detonation combustion process on the bassof the
pul se detonation engine (PDE) operating principle analysis. With the desgned sampling sys
tem, the combustion efficiencies of the pul se detonation combustion processes us ng gasoline
asfuel and compressed air as oxidizers at operating frequency of 5 Hz were measured both at
conditions that the steady and f ully developed detonation waves wereformed and not formed.
The experimental results indicate that the pulse detonation combustion efficiency can be
measured success ully using the desgned sampling system. The combustion efficiency where
the detonation waves have fully developed is higher than that of not fully developed. The
highest combustion efficiency is up to 99. 6 %.

Key words: aerospace propulson system; Pulse Detonation Engine (PDE) ; sampling
system; combustion efficiency ; experimental study
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Fig.1 Diagram of sampling equipment
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Fig.2 Sketch of the experimental arrangement
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Table 1 Measuring results when standar dizing the environment parameter
COv/ NOv/
02/ % 5 s CO2/ % ! % ! % ! %
(mg/ m®) (mg/ m®)
20.9 0 0 0 0 0 0
2
Table 2 Measuring results of gas with spring, actuator lever and support stand
02 CcO NOv CO2 ! % 1 % ! %
1 2.6 2500 938 13.6 99.6 0.4 1.14
2 2.5 2500 941 13.6 99.6 0.4 1.14
3 2.5 2500 949 13.6 99.6 0.4 1.14
4 2.6 2500 945 1316 99:6 04 1.14
3
Table 3 Measuring results of gas without_spring, actuator lever and support stand
02 ) NOv. CO; ! % ! % ! %
1 8.5 1331 2054 9.2 98.0 2.0 1.69
2 8.4 1548 2054 9.3 98.5 1.5 1.67
3 8.5 1119 2054 9.2 97.6 2.4 1.69
4 8.4 996 2054 9.3 96.6 3.4 1.67
COmx =15.5% ,
,CO ) )
CcOo CcO ; )
5
3 1
, (6(0)
NO )
02
20.9% ,CO2
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Fig.5 Pressure traces at postion 1
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