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AESTRACT
The results of two muaerical computaticns of the wmotion of a cone
vergont detonation wave, in one of whioch the effeot of sntropy is neglected,
and in the other the internal enerzy ls taken to be pv/(y-1), are compared,
Up to the time when the radius of the wave is one third its initisl value, no

significant difference is observed,
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BPraCT OF VARIATLE CNTROPY IN THE THEORY

OF SPHURICALLY CONVERGENT DSTONATION WAVES

i1t is freguently asswncd that for certain explosions the end products

of an explosion have adiabatlics which can be approximately represented by the law
p=kV=Y s Y ~3 » (1)

Here, p 1is of course pressure, v specific volume, This lauw is not in itself
enou-h to determine the motion following a detonstion wavey in addition, one must
speciiy the msnner in whioh k dopends on entropy S, or alternatively, the

caloric equaetion of stato of the ezxploded gases. In this conmeotion, two simple
alternatives leading to computationally feasible probleoms imugdiately suggest
themselves. One can, of course, nejlected cntirely the effect of entropy--that

is, take k 1in (1, as a constant-.which i1g& eguivalont lo assuuing that the internal

snergy I of the exploded zases is given by an ogquation

“(y-1; '
B ::k_'_v_...l.__._. o+ \y (s) (2)

y-1
On the other hand, one can &ssume that the explosion products behave thermo-=
dynanlcally like porfect zases (with the modificaiion, y~ 3) and thus take for

the internal energy the expression
E o= pv/{y-1) (3

obteining then in the usual way,

(&)

log k = const « 8
In Li-143," the rosulis of a detalled computation for the problem of a convergent

detonation wave, under lhe first assumption, are set forth, while in Report No, 11,
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Bureau of Ships (Upos.W,; Computation Project, Harvard niverzity, e similar ocom=
putasion under the seocond assumption is descrited, In both cnses 4 = 3, and since
the two assumptions in a sense represent two extremcs -- the iruth lyingz, in all
probability, somewhere between -~ 1t 1s possible on the basis of the iwo reports

to assess the effect of>temperature on the hydrodynamic problem,

The sffect appears to be surprisingly small over a considerable portion
of the motion; The second computation was carried to & stage where the radius of
the wave had beocome about one third its initisl valueo, the other somewhat further,
Up to this polnt, no effeclive difference 1s apparent in the two solutions, except
to some extent in the behavior of speoific volume v along the wove-fronty the
figures whioh follow indioate this clearly,

ThusAin figo. 1, which shows the position of the front in the two cases
as a function of time, the largest difference attained is of the order of two per-
oent, In this figure the unit of distance is the initial radius of the detonation,
the unit of velooity the initial (ChaphaneJouget) velooity, In Fiz. 2, the deton-
ation velooily in the two oases is shown as & function of time, Here, of course,
the two ocurves look rather different, but one must bear in mind that what is
zraphed is in effeot the percent difference from the Chapman-Joujet velocity in
the two cases,

In Figs, 5; 4, §, the speoiflc volume, pressure, and matgrial volocity
at the detonntion front in each caseo are shown as a funoction of position., Hore the
unit of pressure is the initial (Chapman-Jouget) pressure, and the unit of velosity
ig the initial detonstion 'volooityo Evidently only the first function has
epprociably different values in the two oases over any part of the interval shown,

Finally, the possitilitly of appreciable differences in the pressure

distribution behind the Iront in the two cases was considered. In order to avoid &n
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extensive interpolation, since both oalculations were not carried out with the
‘same time intervel, it was necessary for this purpose to find a oycle of each
computation corresponding io approxinately the same time, and yct late enocugh
to be significant, &ith the same unit of &elocity as abhove, the computation with
variebvle k was found is have a ﬁycle at t = ,35808, the other at t = .58, Tor
these two cycles, the pressure is shosm as a function of radius in Mg, 6, Again,
there is no sijnifioant differenéeo

It may be remarked in conclusion that the two solutions will, of course,
differ warkedly from each other in the later Stagas of the motion, In partioular,
in the case of variable k, the speoific volume tends asymptotiocally to the value
0.5, as the radius R of the detonation front approaches zero, and the problem
has the asymptotic solution disocussed in LA-242, In the oase of constant k, on

the other hand v will tend to zero with R, and the motion tends to behave in the

limit like that behind a convergent free surface (of. LA-210),
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