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L. Introduction
The problems involving combustion are increasingly imporiant, and are
attracting more and more attention. The fask for the computational mathematicians

is to compute acoupately the flow fields with combustion waves. The transition from
deflagration to detonation is an important problem in the combustion phenomenon.

Because the velocity and the sirength of detonation are muoch larger than those of

deflagration, detonation is much more. dangerous than deflagration. [1] has
computed the flow fields generated by accelerated flames using the floating-shock-
fitting method. [2] has also compuied such problems using the random choice
method and showed how to determine the transition from deflagration to detonation
by numerical methods. In this paper the singularify—separating method (S. 8. M.
for short) is nsed to compute the whole flow fields with transition 1o detonation. The
comparison bétween the results of the random choice method (R. C. M. for short) and
our method is presented. Because there are many complicated interactions between
different discontinuity lines, such a combustion problem is a good choice for festing
numerical methods. The solution obtained by 8. 8. M. has the second order accuracy
not only in the smooth regions but also in the regions near the discontinuity lines.

II. Formulation of the Problem

The system of nonlinear gas dynamicsis
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Throughout this paper, the subsoript 1 refers to burned gas and the subscnpt 0
unburned gas, ¥ stands for the velooity of the reacting front, @ for the .‘energy
released by unit gas in the process of reaction, -y for ratio of ﬂp&ﬂlﬁﬁ heats, p, u, p and

¢ for the. density, gas velocity, pressure and sound velocity respectively. The
rala’slonﬂ of combustlon wave in the polytropic gas are

po(to—V) = ps(us~V), ' | (2)
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From the above formulae the following formulas for the strong detonation, the O-J
detonation and the weak deﬂa.gmtwn can be -obtained. The relations of the strnng

deotonation are
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Here, the uppar sign stands for the first family of waves and the lower sign for the
gecond family, and
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Because there are wo characteristio lines entering = weak daﬂagratmn front in one
side and only one in the other side, there mlmt be one more condition for
-~ determining a weak deflagration. The following fﬂrmula for the velocity of weak
deﬂagra‘luon is used in our compuiation (see [2])

F’=uo+K(——) (18)
where the constants K antl Q are defermined by expenmanta Buppose that
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