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ABSTRACT

An approxlrate theoretical caleulation of the sverpressures caussd by
supersonic vehleles, which generats shock vaves that intercept the
earth, is rresented, Bstimated velues of overpressmure on the order of
G.EE 11:51 were found to exdst at a disztance of five mllexz from the
Tehloidn,
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Foliowlng a Tequest for Information concerning overpressures caused by
shodk waves smapating from slrplaves and missiles, 40 be naed In the
design of bulldings or the Nevada renge over vhich these veldcles sill
fly, a theoretical enleulation was made and the resulis are presented
below, the original requ.st was for an estimate of 4be overpressures
at 100 yards end 2-1/2 miles from an airplane flying et 1.2 Mach gumber
and at 5-1/2 wiles from the Mach Five Test Vehicls, In order to provide
an angwer to tht mrublem io & reasonable peried of tine only = approxi~
mate caleuwlation was made, Involving a nwmber of simplifying assumptions
which are:

{1} A two dlmensional aclutlon was substituted for the coxrrwet
thres dimonsioral solution In the cazs of tha STV, This
aszgumption should be consarvetive ir naturs,

(2) 4 two dimemsional selution was uséd for the wing of the
airplene igroring the effect of the Tusolape, AL lomg dis.
tancas this szamption should not effect the remults aprrec-
iably since the fuselapgs bow shock wave 1s relatively wesk
conpared to the iing bow shoeek wava,

(3) The setual somtours of the vehicleg wers replaced by a slnmple
wadge of sultable dimensions,

(4) ©Only the bow shoek of the approximating wedge was oconsidered,
In tha petual case the overpressurs catised by the bow shock
could be followad by e nogative prassure phase and An turn
fallewved by snothar ghoslk or compresasion of lees sirength,

(5} 4 homogenious atmogphere weg nzgumed, In tke actual cage
gradients in pressurs, temperature and denaity would ceves
digtortion of the shook wave patterns whieh could either
attennste or =mapmify the ehock strengths,

(6) to differentiation betwesen the overpressure at lateral or
Tertical or longitdinnl directlon iz attempted, The cal-
culation wes made in the plane of meximm overpressure.

Thuas, it is obviouz that thesz caleowlaticns can only vield ordars of

nmaghitude, The enormous amount of elfort reculred 4 ozke & rigorous
ealeulation “ras not felt to bo warrented, partievlarly when even the

ricorous caleulation would yield poor accuracy at the lorge distanzes
froz the vehicle.

Tha firat cose considered is that of an airplens flying din lewvel fligkd
at & Thsh mmbter of 1,25, 4 schenatic of wing croecs-esctivh and shook
vare eysten usged to enleulats the overpressure iz shewn in Pigure 1, As
irdicated in Fipurs 1, the incresss ip evertressure ap a regult of shook
refloction 3o dpeludsc Sp toe enleuwlation., The ealevlated sverprossure
s = Dunebist of dletance betwees the wing and ground plens iIs abown fin
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Figure 2, It ahould ke poted that the calrielated value for a dlstance
of 100 yards iz zhout 1.5 pai. This should be 4 reamonably aceurate
value alnea it iz close emough to the alrplane to allow scourate caleu-
lation, The calewlatiorn wep not carried beyond a distamce of 6000 feet
becexme it becomes imponsilie to caloulats with eny degree of accuracy.
A hypsrbolis curve wes fi%tad to the caleulated corve for Ruopooes aof
ertrapnlating to grecter distsnees, snd ia ghowm on Figure 2. The wvalus
of overpressure determined by the squetion for a distance of 2-1/2 miles
s 0.07 peA., It is dpteresting to compars gn saxperimentally measured
valua of 0,014 psl caused by an F=26 flying in a dive at 30,000 fect and
a Mach mmber of 1.05 to the velue of 0.0%2 psi thet would be calculated
for a distence of 30,000 feet and Mach mamber of 1,25. thile s direct
comparison is impossible, it would appear that the forzula does yield
valuss of the wrrect order,

The two dimenslona) calculatdion for the MSTY waa based on the cross-section
and shook configuretion shown in Figure 3, A Hack mumber of 3.5 was

chogan aince that 1a the Inpact Mach nwmber of the M5TV. The resulta of
this caleulation are shown in Flgure 4, vhdch shows the overpregsure as

g function of di-tance from Impact in the plane of the trajlectory. A
formile for extrapolaticn sifiler to that given for ihe elrplene 1s shoun
in Fieure 4 for predicting overpressure st preater distances, 7he ox-
trapolated wvalue of overpressure at 5-1/2 niles for the M5TV wonld ba 0,021
pei, It should Be noted that In this cese the abgle of the irsjectory has
g propounced effect on the magnitude of the overpressure, Isss dive engle
wililénmm the gverpressure at the zame distance from Impact Agndfi-
cantly,
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