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Fig. 7a—c. Comparison of the numerical and steady-state theory (S-S)
prediction for detonation wave structure: a gas and solid pressure, b
gas and solid Mach number squared (measured relative to wave), and
¢ solid volume fraction

functions of qr and qg such that the following expressions are
identically satisfied:
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where
A = ﬂl, A = Uy +El, 23 = u) — ¢y, 2@ = Uy,
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In these expressions, A(e) = (e)g — (o) is a difference

operator, and F; ..., Fi,, and F;,, (@ = 1,2) are aver-

ages for the derivatives OF;/0(p;$:), OF;/O¢;, and OF;/De;
@i = 1,2), respectively. The functional forms for the relation-
ships F;(p;¢s, &3, €;) = Pig; (3 = 1,2) are obtained using the
equations of state for the gas and solid. The average quantities
are defined by
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For A(pi¢;) = 0, Ag; = 0 or Ae; = 0 (7 = 1,2), we take
the appropriate limits of Eqs. (A.5-A.7) [i.e., as A(p;¢;) — 0,

A¢; — 0, and Ae; — 0, respectively] to obtain the following
expressions:
& _ 1 [ OF;
s O(pii)
OF;
8(pz¢z)

(pz¢u ¢1R’ ezL)

OF;
(p1¢u ¢1Ra ezR) + 55— a( 1¢z

=——(pidi, $ir, €ir) + (pz¢za oiL, ezL):|

if A(pi¢i) =0,

OF;
it 1¢1.

~ 1 [OF; OF;
Fi,, = 3 [a—pi(PiR@R,@,eiR) + %(Pw@m@,ew)J ,

if Ag;=0,

~ 1 [0F; OF;
Fie =7 [ (sz¢1R,¢1Raez)+ 5o, PiRiR, $iL, €i)

8

OF;
Pir,€) + 75— e, (PirbiL, diL, ei)] ,

if Ae; =0.

In the solution outlined here, the average quantities A
(k =1,...,8) are approximations for the propagation speeds
of the waves associated with the solution of the Riemann prob-
lem, and the average quantities &*)¥*) are approximations for
the jump in the state of the system across these waves. The ap-
proximate solution is constructed such thatasqg —qr, — 0, it
reduces to the exact solution of the linearized Riemann prob-
lem [i.e., for qgr — qr, = O(e), € small]. Furthermore, Eq. (A.4)
guarantees that the numerical scheme is conservative since,
across the k" wave, we require A® = 6f*)/6q"%), where
6q® = GPFR and 6@ = XPFRTHR are jumps in the
conserved variables and the fluxes across the k** wave, re-
spectively. Details concerning the derivation of the approxi-
mate Riemann solution outlined here are given by Gonthier
(1996).
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