TO: John Manley
FROM: J. O, Hirgchfelder JM’M
SUBJECTs ENERGY OF BLAST WAVE AT TRINITY

The energy remaining in the blast wave 1s a good means
of determining the orlginal energy released by the explosion,
Whereas the peak pressure is nroportional to the 1/3 power of the
energy released and the positive impulse 1s proportional ta the
2/3 power, the energy remaining in the blast is proportional to
the first power. The energy in the blast is glven by the equation:
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In the second equation, R ig iy feet, p ie in psi, © is in
milligeconds, f, is in grams/cm’, ¢, 1s in cm/sec.

To get the total energy in the blast 1% would be necessary
%o carry the integratlon over both the positive and negative phases
of the pulse. However, for our purposes the gngrgy in the vositive
pulse 18 just as good an indication of the energy of the explosion.
If the blast wave has the normal ghape proposed by G. I. Taylor:

D = Ppeax(l- t/7)e” T L

the energy in the negative pulse is only 13»5% of the total energy
in the blast wave or practically negligible. At sufficlently
large distancee of course the pulse becomeg linear and an equal
anount of energy 1ls carrled in the pg?%tive and negative phases.
The Taylor form ehould apoly Tor' y legs than 200 and the
linear pulge should apply when R/W 3 reachesg ‘around 500. One
definite advantage of the énergy over the inpulse is that the
{pfat is-quite insensitive to changes in the base line.

At the present time we are teying to obtain a humber of
- good pressure tlne curves from whioh we can obtain a reliable
experimental norm for the Ep1ast/Preleased-

In the meantimg our best estimate-An accord with the peak pressure
and impulge data complled by Sheapd-@Eplittler is '
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1/3 P 1
R/W less than 25 Euq . o/E =, 87 Kirkwood for cast
last/ “released pentolite( NDRC A-318)
Thie 1s shown in Figure JI. CLASSIFICATION CANCELLED
/il . P oahl P 11673
R/W greater than 25 E /E el et o
blast/ Yreleased x/loglo(R/Wl/B) 0.958

The followlng fesults were obtalned by integrating the
blast opressures measured in the 107.6 ton Trinity shoti

STATTON apgl/ 3 (EPOS-blast | (Eblast) %blast obs
sLioL éllh releaged oPserved CEL ., expect Epgo oo expect

Vi o

o b
230 yd South 11.8 .175 7.9 0 Tne 180 0.97
230 y4 North 11,8 .1k49 ¢.13 .180 0,43
320 yd North 16. 4 . 159 7108 .150 1.06
740 ya South 38.0 2113 &io 1ok 1.09
1500 yda North  76.9 .068 3.07 .086 Q.79
2200 yd South k72 . 106 4. .063 1.68

Average 1.07
The only measurement definitely out of line is the

9200 yd Bouth result. The blast pressure and the impulse at thie
point also seem to be too large.

. SRR
J. O. Hirséhfe}d@r

cc: Balnbrldge
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