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Cooperating work characteristics of pulse detonation turbine engine

WANG Lingyi, ZHENG Longxi, ZHAO Yulong

(School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract;: The cooperating work analysis model of pulsed detonation turbine engine
(PDTE) was established in order to analyze the cooperating work characteristics of PDTE
and its overall performance. On the one hand, using the model to evaluate the performance
of PDTE prototype and compare it with the experimental results, the calculation results
showed that: the model calculation error was no more than 11. 2%. With the increase of op-
erating frequency, the thrust of PDTE prototype can be further improved, but the coopera-
ting work line gradually moved to the compressor surge boundary. On the other hand, the
engine performance after replacing the main combustion chamber with a pulse detonation
combustor (PDC) was studied by using a turbojet engine as a prototype. The calculation re-
sults showed that the windward area and the turbine inlet temperature of the PDTE were the
same with the original turbojet engine. The optimal compression ratio of compressor of the
PDTE was reduced from 5. 5 of the original engine to 2. 25. The flow rate was the same with
that of the original turbojet engine when the PDTE operating frequency reached 41.5 Hz,
meanwhile, the thrust increased by 20. 2% compared with the original turbojet engine, and

the specific fuel consumption reduced by 14. 0%.
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Fig. 3 Schematic diagram of the prototype of double-tube

pulse detonation turbojet engine (top view)
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