
Sci. Tech. Energetic Materials, Vol.65, No.4, 2004 103



104 T. Endo  et  al.

mcyc,D

mcyc,I l 

pinlet,

Tinlet,D p, T 

p1 pinlet

poutlet pinlet

pinlet Tinlet I

p1 pinlet 

poutlet pinlet 

hinlet,I houtlet,I

h 

poutlet

s2,I

soutlet,I houtlet,I s

s1,I

sinlet,I

s2,I s1,I

Ru m
gI

MIS

Inlet

Outlet

Detonation
tubes
(Combustor)

Compressor Turbine

Fig. 1 Conceptual pulse detonation turbine engine (PDTE).
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Fig. 2 Simplified open system for the thermodynamic 
analysis of the PDTE.
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Fig. 3 Summary of the example calculations.  
(a) Lspf,  (b) pTI, and (c) TTI,D and TTI,I.
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Fig. 4 Comparison among CJ detonation, isochoric 
combustion, and isobaric combustion.  
(a) Lspf, (b)  pTI, and (c) TTI,D and TTI,I.
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Thermodynamic analysis of the performance of 
a pulse detonation turbine engine

Takuma Endo*, Tomoaki Yatsufusa*, Shiro Taki*, and Jiro Kasahara**

The performance of an idealized pulse detonation turbine engine (PDTE) was thermodynamically analyzed.  In the analysis, both

of detonable and inert gases were dealt with as the working media taking account of the differentiae of a PDTE against a conven-

tional gas turbine engine utilizing isobaric combustion.  Further, the thermodynamic states of the working media at the inlet of the

turbine were estimated.  As an example, the performance of a hydrogen-fueled PDTE was calculated.  By comparing the perfor-

mances of internal combustion engines utilizing detonation, isochoric combustion, and isobaric combustion, it was shown that a

PDTE has a potential for being a higher-performance engine than a conventional gas turbine engine utilizing isobaric combustion.
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