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Experiment on heat exchange and cooling of pulse detonation

engine detonation tube wall
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Abstract: Experimental investigation for pulse detonation erigine (PDE) tube wall tem-
perature disttibution along axial direction with or-without cooling water using Pt100 thermal
resistance was conducted. The results indicate that the outer detonation tube wall tempera-
ture increases as the engine’s detonation{fequency increases at the same axial location of det-
onation tube. At the same detonation frequency, the outer detonation tube wall temperature
in the zone far away from the thrust wall is higher than that in the zone near the thrust wall.
The outer detonatienn tube wall temperature and the temperature gradient reduces when the
cooling water is filled into the detonation heat exchange system. The temperature of outer
detonation tube wall could be decreased by 106. 5°C when the PDE works for 16s at the deto-

nation frequency of 20 Hz.
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Fig. 1 Schematic diagram of heat exchange experimental

device for detonation tube
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Fig. 2 Schematic diagram of heat exchanger

structure for detonation tube
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Fig. 3 Photo of heat exchange experimental

device for detonation tube
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Fig. 4 Outer detonation tube wall temperature change
curves of different positions from thrust wall

at 10 Hz without water cooling
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curves of different positions from thrust wall

at 20 Hz without water cooling
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Fig. 6 Outer detonation tube wall temperature-change
curves of position of 1. 460 m from thrust

wall at different"detonation frequencies

without water cooling
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Fig. 7 Outer detonation tube wall temperature change

curves of different positions from thrust wall

at 5 Hz with water cooling
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Fig. 8 Outer detonation tube wall temperature change

curves of different positions from thrust wall

at 10 Hz with water cooling
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Fig. 9 Outer detonation tube wall temperature change

curves of different positions from thrust wall

at 15 Hz with water cooling
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Fig. 10 Outer detonation tube wall temperature change
curves of different positions from thrust wall

at 20 Hz with water cooling
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Fig. 11 Comparison of experimental result with water

cooling and without water cooling of different

positions from thrust wall at 5 Hz
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Fig. 12 Comparison of experimental result with water
cooling and without water cooling of different

positions from thrust wall at 10 Hz
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Fig. 13 Comparison of experimental result with water
cooling and without water cooling of different

positions from thrust wall at 15 Hz
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