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DNS (Direct Numerical Simulation) has become a vita tool to understand turbulent combustion and check the new
models recently. And many investigations have been made in thisfield. An investigation of combustion processes by
DNS is the main purpose of this study. Two-dimensional premixed hydrogen/air flames in a shear layer with a
disturbance have been calculated and transport phenomena in combustion have been studied here. As a result,
generation of acoustic wave has been found in the process of vortex devel opment.
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Table1 ®
No. ?k A, X
1 H+O,=0H+0 2244141 0Q0 70300
2 O+H ,=0H+H 180E+10| 100 | 39680
3| H,+CH=H+H, O [ 219e+13| o | 2160
4| OH+OH=H,0+0 |s57mE12| 0w | 2
S| H+H+H,=H,+H, | 9XE+6| 060 | O
B | H+H+N,=H,+N, | 100ex8| 100 | ©
x| H+H+O,=H,+O, | 100E+18| 100 | ©
5 | H+H+H ,O=H,+H,0 | 600E+19| -125 | 0
6 | 0O+O+N,=0,+N, |26Ft6| 08 | 0
7 OH+H+M=H_O+M | 117/&+17| 000 0
M=H,O+0ZH ,+0250,,+ON ,
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Fig. 1 Contour plots of (a) Vorticity and (b) div u with reaction at
t=4.3E-6[s]. The contour incrementsare = 6.0E5 and + 1.85E4

respectively.
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Fig. 2 Amplitude of mean pressure distribution with
reaction. The contour increments are 100.
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Fig. 3 Amplitude of mean normal velocity distribution
with reaction. (a) Time series. The contour increments

are 0.4, (b) at t=4.3E-6[g].
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Fig. 4 Normal velocity amplitude distribution of
fundamental mode with reaction. (a) Time series. The
contour increments are 25, (b) at t=4.3E-6[5].
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Fig. 5 Amplitude of mean normal velocity distribution
without reaction. The contour increments are 1.0.
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Fig. 6 Distribution of (a) Vorticity, 6.0E5, (b) Temperature, 30, (c) 2O Mass
fraction, 5.0E-6 at t=4.3E-6[s]. The number indicates the contour increments.

Copyright © 2000 by JSCFD



@

B =

(©

y[

y[

1.2e-003

G.2e-004

0.0e=+000

- 2. 0e-003 0. 0e+000 2. Oe- 003

x['m

- 2. 0e+006 0. 0e+000 2. 0e+006

1.2e-003

6.2e-004

0. 0e+000

-2.0e-003 0. 0e+000 2. 0e-003

x[m

1250 1325 1400 1475

1.2e-003

G.2e-004

0. 0e+000
- 2. 0e- 003 0. 0e+000 2. 0e- 003
x[m
5. 0e- 005 6. 3e- 005 7. 5e- 005

Fig. 7 Distribution of (a) Vorticity, 4.0E5, (b) Temperature, 50, (¢) F2O Mass
fraction, 5.0E-6 at t=7.0E-6[s]. The number indicates the contour increments.
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