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Interference between Tubes in a Two-Cylinder Pulse Detonation Engine

y
TSUIJI Toshiyuki, SHIRAKAWA Shinichi, YOSHIHASHI Teruo
OBARA Tetsuro and OHY AGI Shigeharu

ABSTRACT
The two-cylinder pulse detonation engine (PDE) with a single converging nozzle connected to a automotive turbocharger system was
constructed. It was investigated to estimate the interference of pressure waves between two cylinders and to measure thermal efficiency of
PDTE. As a result, a shock wave diffracted the cylinder arrived at the other cylinder which is in the filling process. Increasing turbine inlet
temperature and operating frequency, compressor output work and thermal efficiency are increasing.
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Fig.1 Schematic of experimental apparatus (Type-A)
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Table.1 Experimental conditions
Operation frequency [Hz/tube] 16, 20, 30, 40
Operation time [sec] 8
Equivalence ratio 1.00~2.00
Fuel fill fraction 0.6~1.0
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Fig.3 Effect of equivalence ratio on turbine inlet temperature
(Single-tube PDE without nozzle)
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Fig.4 Turbine inlet pressure and temperature
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Fig.5 Compressor outlet pressure and temperature
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Table.2 Compressor work and thermal efficiency

Compressor work [kW] | Thermal efficiency [%]

Type-A | 0.9 0.583
Type-C | 2 1.1
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Fig. 6 Pressure histories of tube B in the combustion stage
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Fig.7 Schematic of pressure transducers response histories after
tube B ignition
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Fig.8 Turbine inlet pressure, =20 Hz/tube
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Fig. 9 Effect of fill fraction on cycle ratio
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Fig. 10 Pressure histories of tube B in the combustion stage
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Fig. 13 Turbine inlet pressure, =40 Hz
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Fig. 14 Turbine inlet pressure, =60 Hz
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Fig. 15 Turbine inlet pressure, =80 Hz
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Fig. 16 The effect of turbine inlet temperature
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Fig. 17 The effect of turbine inlet temperature
on thermal efficiency
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