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Three-dimension numerical simulation of the H,-Air detonation

o 157-8572 6-16-1
229-8510 3-1-1
157-8572 6-16-1

Seji KATOH  Department of Mechanical Engineering,Aoyama Gakuin UniversitySetagayaku, Tokyo 157-8572,Japan
Nobuyuki TSUBOI  Ingtitute of Space and Astronautical Science, 3-1-1,Y oshinodai,Sagamihara, K anagawa 229-8510,Japan
A.Koichi HAYASHI  Department of Mechanical Engineering,Aoyama Gakuin UniversitySetagayaku, Tokyo 157-8572,Japan

Three-dimensional numerical simulation is performed to solve the behavior of a hydrogen-air detonation in arectangular tube. The numerical
method is a second-order modified Harten-Y ee TV D upwind scheme for convective term and a fractional step method for time integration. A
detailed reaction model is applied for the reaction of hydrogen-air. The results show that a typical geometric shape for the detonation front is
obtained at various time stepsand that it is significantly dependent on the shape of unreacted gas pocket behind the detonation front.
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Fig.1 [Initial condition in the one-dimensional simulation.
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Fig.2 Unburned gas pocket image in the three-dimensiona

simulation.
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Fg.3 Pressure space isosurfaces and contours in a rectangular

tube at various iterations. Unburned gas pocket is square
type. The red space isosurface is pressure of 60atm,

yellow of 45atm, lime green of 40atm, and grey of 3atm.
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Fig.7 The maximum pressure history on the bottom wall and
the sidewal in the three-dimensional simulation.
Unburned gas pocket is diagonal type.
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Fg.8 The maximum pressure history in the two-dimensional
simulation.
Front View Rare view
1 60atm

Fig.4 Pressure space isosurfaces and contours in a rectangular
tube at various iterations. Unburned gas pocket is
diagonal type.The red space isosurface is pressure of

60atm, yellow of 45atm, lime green of 40atm, and grey
of 3atm.
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Fig.9 Pressure space isosurfaces and contours in a rectangular
tube at various iterations. Unburned gas pocket is

diagonal type. The lime green space isosurface is
pressure of 40atm, and grey of 3atm.
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Fig.5 The pressure history in the two-dimensional simulation.
Grid sizeis401x 101.
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Fig.6 The maximum pressure history on the bottom wall and
the sidewal in the three-dimensional simulation.
Unburned gas pocket is square type.






