(®)
2014 2016

Detonation combustor initiated by a high-speed projectile: experimental study on
instantaneous combustion process for generating high-pressure burned gas

MAEDA, Shinichi

3,000,000

1400 m/s 2500 m/s

The high-speed projectile was launched into the combustor in order to form
the strong shock wave in the combustible mixture, and we experimentally demonstrated the initiation
of combustion wave or detonation wave around the projectile. The high-speed gas gun, which was
driven by detonation combustion, was constructed, and we obtained the projectile velocity of 1400
m/s or 2500 m/s in the single-stage or the two-stage gas gun, respectivelg. Several tyﬁes of
combustion mode were observed around the projectile launched into the combustor, and the two
dimensionless-parameters were proposed in order to express the occurrence condition of each
combustion mode. The experiment was also carried out under the gradient field of the fuel
concentration. The detonation wave could be sustained around the projectile in the gradient field.
The result indicated that the fuel concentration in the vicinity of the projectile was important
factor for initiating the detonation.
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@ Spherical projectile Diaphragm

(high-density polyethylene):
* Diameter4.76mm
* Mass 52mg
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@ Detonation tube:
* [.D. 50 mm X L3020 mm
- 2H, + 0, (450 kPa)

4 Pump tube:
*1.D.37 mm X L 2185 mm,
- He (60, 80, 100 kPa)
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(b) M, = 3.54, p; = 100.1 kPa
Steady combustion
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(d) M, = 4.96, p; = 75.1 kPa
Unsteady combustion
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