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SECTION I

INTRODUCTION

The Airblast produced by nuclear detonations is a primary destructive
mechanism. It is imperative fronm both a defensive and an offeqslve point of
view to be able to predict its magnitude at various ground ranges. Using the
experimental data of the Nevada Test Site (NTS) and the Pacific Proving Grounds
(PPG), an array of information can be assembled that allows qualitative procdk-
tions of airblast. However, the effects of nonideal surfaces upon airhbast for
large yields would still be unknown since the NTS data are the primriey so.c14 .%,f
airblast modifications from nonideal surfaces. The megaton class dvir. were
done mostly over water at the PPG. Also the NTS data do not include meqaton
yields.

Then left is the task of theoretically predicting the effects of nonideal
surfaces upon the airblast. A surface becomes nonideal when it is not perfectly
reflecting. When a surface becomes heated by the thermal radiation of a nuclear
detonation, it in turn heats the adjacent layer of air, raising the sound speed.
Subsequently, the passing air shock encounters this heated layer and begins to
move faster here than in the colder air above, resulting in the formation of the
precursor. The fact that this heated layer does produce the precursor was theo-
retically verified by Ganong and Whitaker (ref. 1). In recent years a great deal
of effort has gone into predicting what this heated layer should resemble for
different soils and as a function of yield and height of burst (HOB).

Chambers (ref. 2) spent 2 years developing a thermal layer model from first
principles. He attempted to model all the relevant physics of th' fonmation of
the heated layer through the use of a one-dimensional hydrodynamic computer code.
Unfortunately, the number of unknowns and the inability to compare the details of
a thermal model with experimental data made the use of the model unsatisfactory.
Future experiments may make this approach more viable. In spite of the uncertain- .
ties in the model, Chambers did produce a thermal laye, model with the use of the
one-dimensional code developed while he was at the Air Force Weapons Laborator~y
(AFWL). A calculation of a 1-MT yield detonated at 1500 feet was completed using
this model (ref. 3). Later, Prentice and Ganong (ref. 4), usinc ,he techniques
developed by Chanbers were able to modwl the thermal layer from 4 lOkT nuclear
avent at 500-foot MOB.

3L ___
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For this study, a thermal layer model has been developed by Ganong (ref. 5).

It is basically an analytical fit of the NTS sound speed measurements made above

the grouhd prior to shock arrival versus fluence.* The sound speed data come

from several different nuclear events similar in yield.

The theoretical calculations that are reported here are 1-MT yields detonated

at ROB of 0, 500, 750, and 1000 feet. Both the ideal and nonideal (.ieated layer)

surface cases are presented so that direct comparisons can be made.

The conversion factors listed in table 1 are included for quick reference.

* Fluence Is defined here as the time integral of the thermal energy flux
incident to a unit area of ground surface (ergs/sq cm). Flux Is defined
here as the rate of thermal energy incident to a unit area of ýround
surface (ergs/sq cm/sec).

4
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Table 1

CONVERSION FACTORS FOR U.S. CUSTOMARY TO METRIC
(SI) UNITS OF MEASUREMWNT

To Convert From To Multiply By

angstrom meters (W) 1.000 000 X E -10

atmosphere (normal) kilo paacal (kPa) 1.013 25 X E +2

bar kilo pascal (kP4) 1.000 000 X E +2

barn meter 2 (M
2 ) 1.000 000 X E -28

British thermal unit
(thermochemical) joule (J) 1.054 350 X C +3

calorie (thermochemical) joule (W) 4.184 000

cal (thermochemtcal)/cM mega joule/mr (MJ/M 2 ) 4.184 000 X E -2

curia giga becquerel (GBq)* 3.700 000 X E +1

degree (angle) radian (rad) 1.745 329 X E -2

degree Fahrenheit degree kelvin (K) TK a (t* f + 459.67)11.8

electron volt Joule (W) 1.602 19 X E -19

erg joule (J) 1.000 000 X E -7

erg/second watt (W) 1.000 000 X E -7

foot meter (W) 3.048 000 X E -1

foot-pound-force Joule (0) 1.355 818

gallon (U.S. liquid) meter' (W3) 3.785 412 X E -3

injh meter (m) 2.540 000 X E -•

jerk joule (J) 1.000 000 X E +9

joule/kilogram (J/kg)
(radiation dose
absorbed) Gray (Gy)** 1.000 000

kilotons terajoules 4.183

kip (1000 lbf) newton (N) 4.448 222 X E +3

kip/incha (ksi) kilo pascal (kPa) 6.S94 757 X E +3

ktap newton-second/mni
(N-s/mr) 1.000 000 X E +2

micron meter (W) 1.000 000 X E -6

mil meter (i) 2.540 000 X E -5

mile (international) meter (W) 1.609 344 X E +3

ounce kilogram (kg) 2.834 952 X E -2

pound-1force (lbf
avoirdupois) newton (N) 4.448 222

/
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Table I (cont'd)

To Convert From To Multiply By

pound-force inch newton-meter 01J-m) 1.129 848 X E -1
pound-force/inch newton/meter (Nr/m) 1.751 268 X E +2

pound-force/foot' kilo pascal (kPa) 4.788 026 X E -2

pound-force/inch 2 (psi) kilo pascal (kPa) 6.894 757

pound-mass (Ibm
avoirdupois) kilogram (kg) 4.535 924 X E -1

pound-mass-foot ' moment
of inertial) kilogram-meter ' (kg'm 2 ) 4.214 011 X E -2

pound-mass/foot 2  kilogram/meter 3 (kg/m 3 ) 1.601 846 X E +1

rad (radiation dose
absorbed) Gray (Gy)** 1.000 000 X E -2

roentgen coulomb/kilogram (C/kg) 2.579 760 X E -4

shake second (s) 1.000 000 X E -8

slug kiIogram 1* 1.459 190 X E +1

torr (mm Hg, 0'C), kilo pascal (kPa) 1 . 33 3A 2 X E -1

* The becquerel (Bq) is the S1 unit of doactivity; 1 Bq a 1 event/s.

** The Gray (Gy) is the SI unit of abs d radiation.

A more complete listing of conversionsy ibe found in "Metric Practice

Guide E 380-74," American Society for sting and Materials.

6
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SECTION II

AFWL SOUND SPEED THERMAL LAYER MODEL

The thermal layer model used in these calculations is empirically derived,
from a series of NTS nuclear events. The preshock arrival measurements of ! 'Ind

speed were made at different altitudes above ground and at different ranges for

events Tumbler 3 and 4, Teapot 12, and Upshot Knothole 9. An analytical fit of
the fluence versus sound speed was made using these data. Then, if the fluence
at any given ground range is known, the temperature or internal energy is known

and the thermal layer is prescribed.

The data from the above NTS events contain temperature as well as sound speed
measurements. Temperature measurements represent local values. Reviewing film
records of the NTS events (ref. 6) revuls the phenomenon of individual parcels

of hot air rising randomly from the ground surface. This effect indicates that

three-dimensional effects are important. Further, the temperature versus time
records (ref. 7) from Operation Tumbler show a sharp rise to a peak after the
thermal energy threshold Is met. Then there is a decrease until shock arrival

time. Hot parcels of air can be associated with this temperature waveform.

Various gauges at the same ground range and altitude show different timing and

different peaks for the blowoff. Thus, the temperature measurements would not be

meaningful unless they were somehow averaged. On the other hand, the sound speed

values were taken over a finite path length and would represent an integrated

measure at a given ground range. Finally, these data do represent a direct link
to a nuclear case; they are sfipie and straightforward to use; and their use

reproduces within 25 percent the overpressures from the NTS event, Priscilla

(refs. 8, 9, and 10).

Figures 1 through 6 are plots of sound speetJ versus fluence for the five

levels above ground surface. A certain amount of scatter is present but a trend
does exist. The analytical expression chosen as a fit to these data is

C Co + 4x (A.""/8 + A2e.24Z/B + A3e"2&Z/8)

7
It

&l



AFWL-TR-77-179

"-b.;[ -FED ,:,,LuENCE
FF2r--0 '.~I.h:

I 'iJ I I I ' I .. .Ii ' I I i •i l t i i I I

-OULNDJ '!FEED

;,T I.S ;EE:

','EF1', U,.' FL UE•,I• *
3NI T HE CA.3I .ND

E l

I[

I isle

10 11 1 1 1 t I I fi tl I I I ,.L I-t " I , I . I I I I I i ll

"to 101 I ( ,ON
FL.UENCE (ER.C.•../SQ.CM.

Figure 1. Sound Speed versus Fluence at 1.5 Feet

8



AFWL-TR-77-179

I

, i I I

AT s.C- FEET

~E5U') FLUETJCE

01,11 THE ,Fi'.lNO j

U-,

1 , I 1 11 . . I I I I I I I ,

"10' 10 too .low
FLUENCE (EROS/S(..C. .)

Figure 2. Sound Speed versus Fluence at 3 0 Feet

9



AFWL-TR-77-179

IJNIO SPEED VS F, UNI:CE
I | 'I I I I I l I I i i -

h$LIND 0"FEED

AT : FEET

\VEMLI5 FLUENCE

ON THE COUIJND

CI

&110

K g x

-- 1 0O ' i I I I I I I I I0I . .. I I I , I 1 I1 I1 .

FLUENCE tERt3S/SO.CM.,)

Figure 3. Sound Speed versus Fluence at 3.5 Feet

10



ANL.-TR-77-1 79

SOUD SPEED ýS FLUENCE

1'd I" 1 ' I I I I IIT I I I 11111

SOUND SPEED

AT G.0 FEET

\,ERSUS FLUEICE

ON THE GROUND

10' 10~ tO1' 10'
FLUENCE (ERGS/SQ.C)4.)

Figure 4. Sound Speed versus Fluence at 6.0 Feet

1" 11

.,___________



AFWL-TR-77-179

s oI.U SPEED V1 PLUDtjCE
S f i ii I I I I

sOUwD SPED
AT LI,0M FEET

VERSUS FLUENCE

M THE G•UIYND

1w1

xt

Sx
I I K g

10 'I . . i . 1 I l l l 1 £ : I . ! l t I ! * 1 1
10 10 [ O ION

FLLENCE (ERGS/SQ.CM.)

Figure 5. Sound Speed versus Fluence at 10.0 Feet

12ii



AFWiL-.TR-77-179

Here, C is the sound speed in cm/sec at a height AZ (cm) in the thermal
layer; C0 is the ambient sound speed; F is the fluence; Fo is the threshold

fluence necessary for soil blowoff; and the A's were obtained from a least
squares fit of the data. The constant B was arbitrarily chosen as 1.325 meters
to allow 90 percent decay of the slowest dacaying exponential at 3 meters above
ground. If fireball motion is included in the analysis, the following values are
obtained:

Co a 34229 cm/sec

B a 132.5 cm

A, a 0.6085 (Cm/sec/(ergs/sq c.)'/')

A, - -1.7795 (cm/sec/(ergs/sq cm)'/')

As w 2.0692 (cm/ sec/(ergs/sq cm)1/')

FO a 2.3 x 106 (ergs/sq cm)

It is physically reasonable to relate the sound ipeed to the square root of the
fluence. The choice of the exponential factors is arbitrary, but does givc a
rasonably good fit.

In order to investigate the validity of this thermal layer model and compare
it to other available models, a series of benchmark calculations was completed.
Some of the procedures developed in these benchmark calculations (ref. 11) are
utilized here. The NTS event, Priscilla, was simulated using SPUTTER input
scaled to 36.6 KT. In addition, because of a series of 10-KT tests done at NTS,

a benchmark calculation simulating that generic yield and HOB was done.

The calculation of 36.6 KT at 700 foot HOB gives very good agreement with the

experimental data. Both overpressure and dynamic pressure peak values versus
range are plotted in figures 6 and 7. The dashed line represents the results
froop the calculation using the AFWL sound speed fit. As a comparison to this
mooel, the calculation was repeated with the photo fit model developed by Science
Applications (ref. 12). The photo fit model obtains temperatures in the heated
layer by analyzing the NTS high speed photography. Comparison of the two models
shows little difference, although the AFWL model compares better with the dynamic
pressure data.

13
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Figures 8 and 9 are overpressure and dynamic pressure peak values plotted

against distance for the generic 1O-KT case. The data for this benchmark comes
from several events. The legend dtstin~uishes between three events. Agreement
between the calculations and the experimental data is fair. Dynamic pressure
peaks for both models appear to be high compared to the data, but the AFWL sound
speed fit has the best agreement.

16
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SECTION III

COMPUTATIONAL TECHNIQUES

GENERAL

The AFWL HULL code (ref. 13) was used for the calculations ivported here.
Initial conditions were provided by results from one-dimer,sional SPUTTER calcu-
lations (ref. 14). The SPUTTER calculations represent the early-time part of
the nuclear detonation and solve the radiation transport equation as a function

of time. For the calculation of this study, a new rezone technique was devised
to finely zcne the area of the precursor, and an algorithm was created to account
for the size of the fireball as a function of time

All of the calculations reported here utilized similar zoning. The approach
was to zone coarsely, that Is, to require zones in the region of the precursor
to he initially I to 3 m:eters in length. Outside that region, variable zoning
was used. Table 2 presents zone configurations for the calculations. Figure 10
indicates typical initial zoning. Initially the zones are all of equal radial
size (AX a 2 meters typically). The vertical zone size, once it is set, remaikis
constant for the entiri problem. A typical vertical zone size will be 60 an in
the first few zones near the ground and then the size will gradually increase by

a factor of about 1.05 for the rest of the zones.

Table 2

ZONE CONFIGURATIONS FOR CALCULATIONS

Vertical Zone Vertical Zone
1 MT YIELDS Size at Ground Size at HOB

HOB (ft) No. Zones (X) No. Zones (Y) (meters) (meters)

0 120 120 0.6 0.6
500 120 164 0.6 2.2

750 120 196 0.6 2.7
1000 120 190 0.6 3.0

19
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Figure 10. Typical Initial Zoning of Lower 96 Layers of Mesh,
Showing Every 4th Zone Boundary
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INITIAL CONDITIONS

SPUTTER l-D calculations were used as initial conditions for both the bench-
mark and the megaton yield calculations. The SPUTT:J calculations were chosen

to best represent the yield and HOB. They were then scaled tc the appropriate
values. The scaling laws used are

Radius

r (- k2-) W •

Pressure
Po

Time

ta Pe $113 o 2 /
Density

Velocity

V2 a V1

where

r * radius from detonation

P a static pressure

W a yield

t • time

C - sound speed

p density

V "' velocity
S~21
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The subscripts 0, 1, and 2 refer to ambient conditions, event 1, and event 2,

respectively.

For Priscilla, SPUTTER calculation FB14 was used. FB14 was a 30-KT, sea-

level burst scaled to 36.6 KT at 3773 feet above sea level. (Ground level was

at 3078 feet.) The 10-KT cases used F614 at seal level. It was scaled to

10 KT at 3578 feet above sea level. For the megatoni calculations FRIO was used.

It was a 3.8-MT case at sea level and was scaled to I MT and to the appropriate

HOB. Different starting times were used for each calculation. At the surface

and as the HOB increases, larger starting timei can be used. The starting times

are detailed below.

Starting Time
1-MT-Burst after Scaling(ft) (msec)

Surface 38.3

500 4.15

750 10.3

1000 12.2

Since the input Is one dimension, then horizontal histograms of density,

specific internal energy, and radial velocity at the HOB will suffice to describe

the source completely.

REZONE TECHNIQUE

Since the conditions of the shock front along the ground are of interest,
adequate zoning in that region is required. Furthermore, the number of computa-

tion zones should be minimized to reduce computing costs. What has been developed

(ref. 15) is a rezone in cylindrical coordinates that looks for the maximum
dynamic pressure 0-2-along the ground. The method adopted requires constant

zoning on each side of that peak and then increases each outward and inward zone

by 5 percent of the former zone size. Zoning in the azimuthal direction remains

fixed, but is close to the constant zone size of the shock front in the radial

direction. Increasing zone sizes of approximately 10 percent is allowed above

the HOB. Figure 11 indicates the typical zoning obtained by this rezone.

22
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FIREBALL SIZE AND FLUENCES

One of the important considerations in determining the value of fluence used

at specific ground ranges, particularly those close to the fireball, is the

physical extent of the fireball. Assuming, for simplicity, that the fireball

shape is sperical and the energy passing through the unit area of the sphere is

constant at any given time (only its radius changing with time), the radient

energy onto the ground can be intcgrated to obtain the flux.

Furthermore, for the zoro HOB case, a hemisphere is assumed for the fireball

shape.

The expression for the flux upon the ground is defined as

F • ndw

where according to figure 12

r a range from center of burst

R x radius of fireball
4
n - unit normal to ground
41
S- radiant energy vector or intensity vector

The case for the surface burst is drawn in figure 12a while figure 12b

indicates the HOB case. For the surface case, that it HOB - 0, we can derive the

flux incident upon the ground in the following manner.

Flux -f n • ndw

Then by identities

Flux - fIoStn 6 cos¢ Sin 0 ded.

The integration is from

* a -f-/2 to 7r/2

o a 0 to emax

where

max Sin" (R)

24



AFWL-TR-77-179
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Figure 12. Geometry for Deriving Incident Flux
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Performing the Integration, the result is

Flux a 2 1o Bm- -1/2 Sin emax cos emax]

or

aIo[(Sin1.)-I LýF 4 -. RI/*

For the case in figure 12b, a pot source is simply assumed. As long as

the fireball sphere does not touch the ground, this source is equivalent to a
spherical source. That is

Flux- Io LSin v

wherein p is equal to the angle formed by d with the ground.

After determining the flux, the fluence at the pertinent ground ranges for
the particular device yield and HOB must be obtained. An important part of this

pivcedure is a FORTRAN subroutine FMLOSS which provides the amount of energy
radiated by a fireball as a function of time. This routine was developed by
Sharp (ref. 16), who analytically fitted the data from the SPUTTER calculations.
Further, knowing the radius versus time of the fireball (ref. 17i, one can solve

for the intensity of the fireball. Then the desired fluence may be obtained by
integrating over time.

In this procedure, the effects of the fireball motion are neglected. The
fireball will begin to rise due to buoyancy effects, and its effect on the

fluence upon the ground may be important. To investigate this possibla modifi-
cation of integrated flux as a function of time and ground range, the fluence for
both cases was computed. One case is a fixed fireball at the HOB; the other one
rises. The rise rate for the latter was obtained from a two-dimensional calcu-

lation done with very coarse zoning. Particles were placed within the radius of
the fireball- and since the particles are constrained to move with the flow,
their average altitude at any time is a good representation of the fireball
altitude. Figure 13 indicates the results for the 500-ft HOB case. Fluence
versus ground range is plotted for different times. At 0.14 sec and a ground

range of 655 w.ters, the difference is about 30 percent in fluence. However,

significant shock arrival times center around 0.10 sec. These arrival times

correspond to a radial distance of 500 to 600 meters. For MX designs, the ground
range at 600 psi is of interest. The free-field ideal ground range Is

26
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approximately 540 meters for the 6)0-psi pressure level from a 1-MT surface
burst. At 0.124 sec and 609 meters ground range, the difference is approximately
20 percent. This value grows to 33 percent at 0.154 sec and 731 meters ground
range.

In order to examine this effect at shock arrival time, the fluence versus
ground range at shock arrival time has been plotted in figure 14. The differences
begin at 300 meters ground range, but for distances less than 500 meters, the
difference is less than 10 percent.

If the effect of the rising fireball had been included, it would have
Increased the fluence at larger ground ranges and extended the duration of the
precursor effect. For a burst at 500 feet above the ground, the effect is at
most 30 percent In the flumnce before the shock arrival times of interest.
After that time the heated layer is turned off and no further energy is added.

At the other end of this parameter study (the 1000-foot HOE), less effect
from the rise of the fireball Is seen. Flgure 15 compares the rise rate for the
500- and 1000-foot MOB cases. The figure shows that the latter rises less during
the same time than the 500-ft case. The net result is to minimize the difference
In fluence upon the ground between the fixed and rising fireballs at later times.

As mentioned above, the algorithm for determining the fireball radius as a
function of time comes from the 1-KT standard. The form is written for 1 KT as

R1KT a 2.5684 x 104 x tO.115

for
0 < t < 0.265 sec

and
R1ft (1.0 - B x tc) x (0 x t + E) + 500

for
t > 0.265 sec

where
8 a 0.03499

C w -1.068

D a 33897

E - 8490
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The time must first be scaled as follows:

T - T/W'/3 sec

Theo to find the radius for I MT, scale as follows:

"•:VT) u R]K..W)I/3
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SECTION IV

SURFACE BURST

GENERAL

This study began with an attempt to determine if a high pressure precursor

would develop from a surface burst. A surface burst was defined as a nuclear

detonation at zero 1OB. The ground surface is represented as a perfectly
reflecting surface, although the air layer near the ground is mcdified as if

there were an interacting ground. From the calculation of the surface burst,

there is a clear indication of a significant precursor at the 600-psi level.

Previous calculations of precursed environments for I-MT cases indicated no

precursor formation above 300 psi (ref. 3). However, those cases considered were

for 1500 and 2000 ft MOB. In addition, the thermal layer model used was

different.

IDEAL CASE

Since zoning affects obtainable peak pressure values, an ideal case wai

computed as a comparison. Ideal surface calculations were completed for each of
the calculations reported here. The ideal surface burst case results are pre-

sented in appendix A. Listed are times, ground range associated with the peak

overpressure, ground range associated with the peak dynamic pressure, and the

peak dynamic pressure.

NON IDEAL CASE

The precursed surface burst case began to show differences at approximately

1000 psi. In figure 16 one can see the initial toeing out due to the heated

layer ahead of the shock front. In figures 17 and 18, peak overpressure wave-

forms for the ideal and procursed cases are compared. On the front side of the

precur~ed waveform a 5iodification can be seen. The rise time to the peak is
lengthened considerably while the peak value is decreased approximately 20 per-

cent. Figures 19 and 20 show that for the precursor the peak dynamic pressure

was increased only about 10 percent. The small discontinuities on the waveforms

correspond to rezones.
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Appendix B contains the tabulated values of peak pressure and dynamic

pressure versus ground range. In figure 21 the peak overpressures versus range

are plotted. Problem 13.0041 refers to the precursed case while 13.0045 and

13.0143 refer to the ideal case. For the range 450 to 750 meters the peaks are

decreased considerably. The maximum difference occurs at approximately 600
meters. Figure 22 is a plot of dynamic pressure versus range. The maximum

difference in dynamic pressure occurs at approximately 475 meters. Between 4C0

and 500 meters the heated layer acts on the shock front in the expected way.

The overpressures are dropped as the shock front toes out, producing the "fr It

porch" effect. Conversely, the dynamic pressures are increased. However,

because of the low angle of incidenci between the fireball and the ground, the

fluence drops very rapidly as the ground range increases. Beyond 700 meters the

overpressures are beginning to converge while the dynamic pressures have con-

verged to the ideal case.

There is also an effect from the way in which the thermal layer model is

implemented into the hydrodynamic mesh. The thermal layer model prescribes

appropriate internal energy at any given time. We assume pressure equilibrium

will be maintained. Therefore, we iterate upon the equation of state to reach

this condition with the ambient atmosphere. In general, the assumption of pres-

sure equilibrium decreases the density in the thermal layer, influencing the

resulting dynamic pressures.
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SECTION V

HEIGHT 0F BURST CASES

GENERAL

All of the HOB cases show strong precursor effects. In general, the peak
overpressures are reduced by as much as a factor of 2, while the dynamic pressures
are increased as much as 50 percent. The effect of the precursor Is definitely
influenced by the NOB. As the HOB increases from 500 to 1000 feet, the precursor
effect moves outward in ground range and influences the lower pressure levels.
In addition, a significant modification of the blast wave front exists for the
ideal case. This phenomenon is called the "hydrodynamic precursor." When the
word precursor is used alone, it refers to that phenomenon created by the thermal
layer.

At the point of maximum density, approximately 160 meters out along the
ground, the flow is outward parallel to the ground. A few meters beyond that
ond just above the ground, the flow is directed downward. The existence of the
very sharp gradient in both density and pressure, coupled with the flow pattern,
leads to the toeing out of the shock front along the ground. These effects can
be seen in figures 23, 24, and 26. Further out In time the triple point has
migrated upward and otitward. The specific energy contours (figure 25) indicate
where the fireball is located. Figure 27 indicates the approximate position of
the trip!, point in space for the 500-ft HOB case. The formation of the triple
point starts at 15 msec. Immediately thereafter, one begins to see the
appearance of double peaks along the ground. In figure 28 can be seen the
behavior of the double peaks with time.

A precursor peak appears on the leading edge beyond 20 msec. By that time
the triple point Is approximately 5 meters in altitude. The precursor becomes
equal to the main wave at 40 msec.

HYDRODYNAMIC PRECURSOR

As the HOS of the nuclear detonation approaches the ground surface, the
incident pressure on the ground increases and consequently the reflected pressure
increases. Because of these extremely high pressures (104 psi) and the resultant

compression of the air medium at the ground surface, densities are reached which
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are approximately 20 times that of ambient air. The large densities and
pressures develop a flow field which leads to the toeing out of the shock front.

This effect is shown in figures 29 through 32. To illustrate this point,
the time of 30 msec was chosen. The contour plots show the two pressure peaks

along the ground. The histogram plots, figures 33a through 33d, show the
precursor is pronounced near the ground and decreases rapidly as one approaches

the triple point, about 17 meters in altitude at a range of 260 meters. The
overall appearance of the hydrodynamically precursed shock front at this point

looks very much like a thermal layer precursor.

HEATED LAYER EFFECTS

When the heated layer produced by the thermal radiation is added to the calcu-
lation, the shock front is further modified. The result appears to be an enhance-
ment of the toeing-out effect, In addition, peak pressures are reduced while the

peak dynamic pressures are enhanced.

As the double peak in the shock front develops along the ground, the leading
peak becomes the maWimum. The effect of the thermal layer is to reduce this peak,

thus reducing the maximum peak overpressure.

The most significant effect of the thermal layer along the ground combined

with the varying NOB is the modification of he shock front at different ground
ranges. At 500-ft ROB, modifications exist at several thousand psi. At 750-ft
ROB, the modification begins at about 700 psi and continues beyond the times rrn
for the calculation. At 1000-ft ROB, modification starts at about the 300-psi
level and continues to times beyond calculation time. It Is apparent that the

precursor effect is very sensitive to HOB. For maximum modification at the

ground range for which 600 psi occurs, the 750-ft NOB case is optimum. The
following figures show a comparison of the ideal and precursed calculations for
the three cases. Peak overpressures are presented in figurwes 34a through 34c,
and peak dynamic pressures are presented in figures 35a through 35c.

The above result is reasonable from considerations of fluence upon the ground.
As the ROB increases, the size of the angle between the slant range anI the ground
increases, increasing the amount of fluence for a given ground range. Also, the

reflected shock strength decreases as th3 HOD is increased, leading to larger
ground ranges before the Mach stem (in the Ideal sense) can be formed. This con-
clusion is also consistent with the result of the previous I-MT calculation

(ref. 3).
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The dynamic pressures show a similar effect f x.,n the HOB. In all cases the

peaks are enhanced because of the heated layer. Ore important thing to rememwber
in Interpreting these curves 4s that an HOB effect Is also seen. That is, the

range of some peak overpressure is dependent upon the HOB. For this reason, the
pressure distance curves are displaced from one another.
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SECTION VI

CONCLUSIONS

The heated layer along the ground can have significant effects upon the air-

blast that results from a nuclear explosion. Using the empirical themal layer

model developed from NTS dAta, a height of burst study for both ideal and pre-

cursed airblast has been completed. The method for including the thermal layer

Interactively into the calculatiiois has been developed for the HULL code.

The results from the I-MT surface burst calculation~s show that the airblast
is modified by the thermal layer starting at the 1000-psi level. The HOB study

shows that there is an optimum ground range for the precursor as a function of
HOB. Moreover, dramatic effects in the static and dynamic overpressures occur

as a result. The study has also shown the existence of a hydrodynamic precursor
which gives rise to the double peak phenomenon.

The eIstence of the double peaks in the ideal surface case has been noted

by others. Carpenter (ref. 18) noticed double peak waveforms from High Explosive

(HE) 6xperiments designed to look at HOB effects. The airblast data from the
HOB studies in Canada (ref. 19) also show a double peak effect. There is no

reason to believe that nuclear explosions would not exhibit thr same behavior.

Attributing the cause of the double peaks to the development of a hydrodynamic

precursor is a new conclusioA which has been shown by this set of caWculations.

The thermal layer calculations assume the validity of extrapoiating the NTS

sound speed data from kiloton to megaton phenomenology. To tha extent that the

model reflects physically significant features of the actual thermal layer along
the ground, the calculations will adequately predict the response of the shock

wave as it travels through the thermal layer, One should view the results

presented here as trends, but not as absolutes.
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APPENDIX A

AFWL HULL CALCULATION OF I-MT, IDEAL CASE

Appendixes A and B contain the blast data for all the problems. The

abbreviatiovis are:

TIME time in seconds

DXPM radial zone size in meters in the zone of peak overpressure.

PMAX peak overpressure in pascals (i.e., newtons per square meter)

XPM range, in meters, of peak overpressure

DPMAX peak dynamic pressure In pascals

XDPM range, in meters, of the peak dynamic pressure

TPMAX peak total pressure in pascals

XTPM range, In meters, of 0he peak total pressure

Each time is followed by the blast data for the leading three local over-

pressure and dynamic pressure peaks. These abbreviations are:

PEAK local overpressure peak in pascals

XPEAK range, in meters, of local peak overpressu'e

OPPEAK local dynamic pressure peak in pascals

XDPEAK range, in meters, of the local peak dynamic , essure

The reader should be aware that the rezone routine caused some trouble with
shock definition in three of the problems. In problems 1.1048 and 13.0049, the

zone of maximum pressure increased from 5 meters to 9 meters between 0.13 sec
and 0.14 sec, so the shock definition after 0.14 sec is poce,. This same thing

occurred on problem 13.0054 between 0.34 sec and 0.36 sec.
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AFWL HULL Calculation of 1 MT Surface Burst Ideal Case

PROOLFM NUMBER 13.0143

fPRESSitiP IN PASCALS DISTANCE IN MLTERS

7TIME DOPM PMXX XPm E)OMAX XOPM TPMAX XTPM

.0184 2.-1.013E+05 389. 1.117E*08 273. 1.116E*08 273.

PEAK XPEAK OPPEAK xOPEAK

0. 0. 0. 0.

0.n 0. 0.6 0. PAX XP
TIME DXPM ',AA APO OPMAX XDPM TMK XP

.0196 2. 2s462i.40? 27S. 9.047E*07 275.0 J.11E*08 275.

* PEAK XPEAK OPPEAK XDPEAK

1.295E*07 2.310E*02 0. 0.

1.272E#07 Zo145E*02 0. P 0. PA DM TMX XP
TIMF DOPM PMAX -007 28MAe 9*DPM*0 281* T
.0200 2, 1,906E*07 279. 7,783E*0 8.960'7 21

PEAK xPEAK OPPEAK xDPEAK

1,162E#07 Z.168E*02 0. 0.
1.195E#07 1.97?E*02 0. 0.

TIr DXPM PMAX xPM OPMA?. XDPM TPMAX X~TPM
T0IMF 2o 1.754E*07 2v7. 7.265E*07 287. 9*019E*07 287c
011 PEAK XPEAK OPPEAI( xOPEAK

~1 103E*07 2.039E*O2 0. 0.
1.135E#07 1.788E*02 0. 0,

TIE XPH PMAX XPM DPMAX XOPM TPMAX VIPM
TIME 2 174E0 289. 7.213E*07 289. 8*967E*07 289.

PEAK XPEAP( OPPEAK XDPEAK
1,096E*07 2.009E*02 0. 0.

1.128E#07 1.788E*02 0. 0.

TII DOM PMAX KPM DPMAX XOPM TPMAX XTPM

90230 2. 1.938E*07 29.6,1E0 97 .53~7 27

PEAK XPEAK OPPEAK xOPEAK

q.86JEt06 lo?43E*02 0. 0.
1.020E#07 1.41BE402 0. 0. pM TMX XP

TIMP DOPM PMAX XPM OPMAX X3M PMX TP
00250 2. 10910E+C7 307. S.901L407 307, 7.812E*07 37

PEAK XPEAK OPPEAK 00 xPEAK

q.2i8E*06 2.630E*02 0. a
1.016E07? 4o542E#01 0. 0. MX xp TNX XP

TI1AF DOPM PMAX ZPm 0~4A ,DP TPMAX*0 3TP
9026o 2. 1.862E*07 311, 5,562E*07 311.74E* 31

PEAK XPEAK OPPEAK XOPEAK

R.?9?E#06 2.610E+02 0. 0*
9.970Eo06 7.712E*01 0. 0. ~ m TMX XP

TIME. DOMt PMAX KPM OPMAX 6.DPM*0 321. TP
.0280 2. 10745F+07 321s 5.035E*07 321.670Q7 31

PEAK XPEAK OPPEAK XDPEAK

7,809E*06 2.690E*02 0. 0.

7.666E#06 1.743E-02 0. 0.
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AFI4. HULL Calculation of '1 MT Surface Burst Ideal Case

PVFOBLrM NUMBERa 13.0143

PRESSURE IN PASCALS DISTANCE IN METERS

TIME OXPM PMAX XPM DPMAA MOPH TPMAX XTPM
*030o 2. 1*651E*07 329. 46609E*07 329. 6*260E*07 329.

PEAK XPEAK OPPEAK XOPEAK
?*3PVtE+0b 1*78SE002 0. 0.
',so83E*Ob 6#754E#01 0. 0.

TIME OXPmW PMAX PMP UPMAX MOPM TPI4AX XTPM
.0320 2. 105SOE407 .337o 4.218E#07 337. 5*76BE*07 337.

PEAK XPEAK OPPEAK XOPEAK
6*724E*Oba 29095E+02 C, 0.
0. 0. 0. 0.

TIME~ OXPM PMAX PMP UPMAM xOPH YPMAX XTPM
*0340 2. 19453E*07 345. 3*902E*~07 345. 5.355E*07 345.

PEAK XPEAK OPPEAK XOPEAK
6*080E406 2.490E#02 0. 0.
%*972E#06 I.646E+02 0. 0.

TIMP: DXPM PMAX PMP UPMAX MOPH TPMAX MTPM
9036o 29 1,361F#07 3S3. 3o65JE+07 353. 5*012E*07 353*

PEAK XPEAK OPPEAK XDPEAK
Se415E.06 to9'3E#02 0. 0o
'5.205E*06 1.051E#02 0. 0.

TIMF DXPM PMAM PMP OPMAX XOPH TPMAX XTPM
.o38o 2o 1*Z72E.O7 361. 39432E#07 361. 4o704E*07 361.

PEAK XPEAK OPPEAK XOPEAK
4.765E+06 1*480E+02 0. 0.
5*936E#06 T*095E+00 0. 0.

711W DXPM PMAX PMP OPMAX MOPm TPMAX XTPM
o0400 2v 1*197E*07 367. 3.201E#07 369. 4,384E*07 369o

PEAK XPEAK OPPEAK XOPEAK
4#071E*06 6o754E.~,1 0. 0.
4.946E+06 36340E+01 0. 0.

TIMF UXPm PMAX PMP OPMAX xDPt TPMAX XTPM
.0420 2. 1.135E*07 375. 2,998E*07 375. 49133E#07 375.

PEAK XPEAK OPPEAK XOPEAK
400O1E406 19077E+02 0. 0.
4,306E*06 9.097E*01 0. 0.

TIME 0XMP PMAX PMP OPHAX MOPm TPMAX XTPM
.045o 2. 19050E*07 385, 2*717E*07 385. 3*767E*07 385.

PEAK XPEAK OPPEAK XOPEAK
3*939E*06 2o207E*02 0, 0.
3,645E+06 9.097E*01 0. 0.

TIMF 0XMP PMAX MPm OPMAX MOPH TPMAX XTPM
.0040 2. 9.802E*06 395o 2.496E#07 395. 3.476E#07 Me5

PEAR XPEAK OPPEAK XDPEAK
3*807E*06 2*668E*02 0. 0.D
39251E*Ob 3*65JE+01 0. all
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AFUL HULL Calculation of 1 MT Surface Burst Ideal Case

PROBLFM NUMBER 13.0143
PRESSuRE IN PASCALS DISTANCE IN MLTEftS

TIMF OAPP4 PMAX XPM DPMAX XDPM TPMAX XTPM
*050n 2., 99361E*06 401. 2*375E#07 403a 3*30'.E*07 403.

PEAK XPEAK OPPEAK XDPEAK
3o694E#06 Z.970E*02 0. 0.
3*08OE*06 9#337E+00 0. Of

TIME DXPM PMAX XPM DPMAX XOPM TPMAX XTPM
*053q 2o 8*850E+06 411. 2*1941*07 411. 3@079E*0T 411.

PEAK XPEAK OPPEAK XDPEAK
3*517E*06 3o230E#02 0. 0.
39265E+06 lt377E+02 0. 0.

TIME DOPM PMAX XPI4 DPMAX J(DPM TP94AX XTPM
4056o 2. be349E*06 421. 2P0S6E*07 421. 2.89JE~07 421.

PEAK XF'EAK OPPEAK XOPEAK
3*32SE006 3e410E*02 0. 0.
3*395E006 1.23?E*01 0. 00

TIME DOPM PMAX XPM DPMAX XOPM TPMAX XTPM
90600 2# 7*767E#06 433a 1.877E*07 433. 2e654E.07 433,

PEAK XPEAK OPPEAK XDPEAK
3.135E#06 3.630E+02 0. 0.
'1.110E#06 1*012E*02 0. 0.

TIME DXPM PMAX XPM DPMAX XOPM TPMAX XTPM
*0646 29 79234E+06 445. 1.692E+07 445. Z.415E'07 4459

PEAK XPEAK OPPEAK XDPEAK
?o776E+06 1*66?E#02 0. 0*
z.7?9E#06 lo461E#02 0. 00

TIME. DOMN PMAX EPIM DPMAX xDPM TPNAX XTPN
@0650 2& 7*175E#06 447. le692E*07 '47.9 2*410E#07 447.

PEAK XPEAK OPPEAK XOPEAK
?.745E#06 1#854E#02 0. 0.
R*7S0E*06 1*667E#02 0. 0.

TIME DOPM PMAX XPM DPMAX XOPM TPMAX XTPM
e0700 2s 6.634E*06 459e leS29E#07 461. 2*191E.#)7 461.

'K XPEAK OPPEAK XOPEAK
P9504L 058E+02 0. 0.

TIME DXPM 1ýx XPM DPMAX XDPM TPMAX XTPM
.0741 2. 6@26-.. -L, '71. 19407E+07 4.71# 2*034E*07 471.

PEAK XPEAK OPPEAK AOPEAK
?.374E+06 3.470E.02 0. 0.
0. 0. 0. 0.

TIME~ OKPM PMAX XPM DPMAX XOPM TPMAX XTPM
.0750 2, 69203E#06 473. 1.388E*07 473@ 2aO09E*07 473.

PC A j XOEAK DPPEAK XOPEAK
?929jIv-ot J*79CE*02 0. 0.

P.351E406 3o530E*02 0, 0.
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AFWL HULL Calculation of I MT Surface Burst Ideal Case

PROWNF NUMBER 13.0143
PRESSURE IN PASCALS DISTANCE IN METERS

TIME O)APm PMAX APM OPMAX XDPM TPMAX XTPM
.080(1 2. S.769E+06 485. 1.254E4'07 487. 1*827E*07 487.

PEAK XPEAK OPPEAK XOPEAK
?9230E*06 3s850E*02 0. 0.
P,229E*06 3.810E+02 0. 0.

YLMF~ 0RPM PMAX XPM OPMAX XDPM TPMAN. XTPM
608stj, 2. 59382E*06 497. l.142E*07 499. 1*680E*07 4~99

PEAK XPEAK OPPEAK XOPEAK
P9130E#06 4*030E*02 0. 0.
P*074E.06 5.804E*01 0. 0.

TIME DXPM PMAX XPM OPMAX XDPM TPMAX XTPM
.0900 2. 5*041E+06 509. 1,031E+07 S09. I*S35E*o? 509.

PEAK XPEAK OPrICA.W XOPEAK
P.046E*06 4.230E#02 0. 0.
i*896E*06 3o538E+Oa 0. 0.

TIME DXPM PMAX XPm DPMAX XDPM YPMAX XTPM
0095O 2. 4*729E*06 S21. 9.411E+06 521. 1e414E#07 521.

PEAK XPEAK OPPEAK XOPEAK
io976E*06 4.410E*02 0. Of
i.802E*06 39729E#02 0. 0.

TIME DXPM PMAX APM DPMAX XOPM TIýAAX XTPM
#1004 2. 4#414E'*06 533. 8.505E*06 533. 1#292E+07 533.

PEAK XPEAK OPPEAK KC'PEAK
io729E#06 4*089E*02 0. 0.
j.706E#06 3#754E*02 0. 0.

TIMF. DXPM PMAX XPm OPMAX XDPM TPMAX XTPM
01100 2. 3#072E*06 553. 7.024E*06 553. le09OE#O? S53.

PE.AK XPEAK OPPEAK XDPEAK
I@SO7E*06 2.142E.02 0. 0
i.516E#06 1.442E*02 0. 0.

TIME DOPM PMAX XPM DPMAX XDPM TPMAX XTPM
.1200 2. 3*410E.06 573. S.824E#06 573. 9*234E#06 573.

PEAK XPEAK OPPEAK XOPEAK
2.373E*Ob 3.766E*02 0. 0f
1*371E+06 39295E#02 0. 0.

TIME DOPM PMAX XPm OPMAX XDPM TPMAX XTPM
o1220 2o 3*326E+06 5T77 5*630E*06 575. 89954E#06 575.

PEAK XPEAK OPPEAK XDPEAK
1.349E*06 3o943E*0Z 0. 0.
i.348E*06 3*829E+02 0. 0.

TIME DOXM PMAX XP" OPMAX XOPM TPMAX XTPM
*1300 2. 3*0401006 591@ 4*930E#06 591. 7.970E*06 591.

PEAK XPEAK OPPEAK XOPEAK
1.268E*06 4*184E402 0. 0.
i.259E#06 3.839E'0Z 0. 0.

71



AFWL HULL Calculation of 1 MT Surface Burst Ideal Case

PROdLEM NUMBER 13*0143
PRESSUIRE IN PASCALS DISTANCE IN METERS

TIME 0RPM4 PMAX RPM DPMAX XOPM TPMAX XTPM
01404 2s 2.73SE006 609. 4v221E*06 609. 6e956E*06 609.

PEAK XPEAK OPPEAK RDPEAK
le.190E*06 4e534EeO2 0* no
1#160E*06 '..028E.02 0. 0.

TIME 0DPM PMAR RPM OPMAX X0PM TPMAX XTPM
01500 2e 29480E*06 627. 3.682E#06 625. 6#159E*06 625v

PEAK XPEAK OPPEAK ROPEAK
190S0E406 4.463E#02 0. 0.
1.067Es06 3,906E#02 0. 0.

TIMF 0RPM PMAX XPM OPMAX XOPM TPMAR XTPM
.1600 2., 2o274E+06 643. 392S2E#06 641. 5*515E.06 641.

PEAK XPEAK OPPEAK XOPEAK
9e999E405 '..50SE402 0. 0.
9,96?E+05 49368E#02 0. 0.

TIME DOPM PMAX RPM OPMAX XDPM TPMAX RTPM
.1700 2 . 2.1oif+06 659. 2*911E*06 657. 5,005E#06 6S9.

PEAK XPEAK OPPEAK ROPEAK
p*045E*06 6e6?0E.02 0. 0
4*403E*0S 49?47E*02 0. 0.

TIME DXPM PMAX RPM DPMAR ROPM TPMAX XTPM
61800 2. X.958E*06 675. 2*641E#06 873. 49593E*06 675.

PEAK XPEAK OPPEAK ROPEAK
19924E*06 6#830E#02 0. 0w
p*79SE*0S 4*?99E*02 0. 0.

TIME 0RPM PMAX RPM DPMAX XDPM TPMAR RTPM
01900 2. 1*S4OE*06 691. 2#424E*06 689. 4o259E*O6 691.

PEAK XPEAK OPPEAK ROPEAK
1*824E*06 6*970E*02 0. 0.
P9258E*05 4*90SE*02 0. 0.

TIME 0DPM PMAX RPM OPMAX RDpm TPMAX XTPM
.200o 2s 19740E#06 707. 2.2S2E*06 705. 3*988E#06 705

PEAK XPEAK OPPEAK XOPEAK
1.73?E*06 7-130E*02 0. 0*
?.?77E*05 4#929E*OZ 0. 0.

TIME ORPM PMAX RPM OPMAX ROPM TPMAX XTPM
0210o ?, 19662E*06 727. 2*115E*06 721. 3.7?0E*06 721.

PEAK XPEAK OPPEAK XDPEAK
1*655E*06 7.210E+02 0. Oft
7.314E+05 4.946E#02 0. 0.

TIME 0RPM PMAX RPM DPMAX XDPM TPMAX XTPM
008 2. 1.SB1E*06 741. 1.995E+06 737. 3*5?lE#06 737.

PEAK XPEAK OPPEAK XOPEAK
i.576E*06 7*370E+02 1.983E+06 79410E+02
A.934E*OS 5o066E#02 0. 00
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AFJEL HULL Calculation of 1 MT Surface Burst Ideal Case

PROBLEM NU~dER 13.0143
PRESSURE IN PASCALS DISTANCE IN METERS

TIME CAPM PMAX XPM DPMAX XDPM TPMAX XTPM
.230o 2. 1.525E*06 ?S5. 1.909E*06 749. 3*4?SE*o6 749.

PEAK XPEAK OPPEAK XDPEAK
io516E+06 7.490EO02 0. 0.
6*643E*05 5.102E*02 0. 0.

TIME DXPM PMAX XPM OPMAX XOIPM TPMAX XTPM
.250o 2. 1.41eE*o6 781. 1*7S5E#06 779. 3*17OE#06 781.

PEAK XPEAK OPPEAK XDPEAK
50981E#05 5.192E+02 0. 0.
5.905E*05 4*662E*02 0. 0.

TIME DAPM PMAX XPM DPMAX xDPM TPMAX XTPM
*2600 2. 1*366E*06 793o 1.694E*06 793. 3.060E*06 ?93.

aPEAK XPEAK DPPEAK XDPEAK
So692E*05 5.274E.0Z 0. 0.
5*616E*05 4@862E+02 0. 0.

TIME DXPM PMAX XPm DPMAX XOIPM TPMAX XTPM
.2800 2. 1.2?SE*06 819o 1.570E*06 817. 2o844E*06 817.

PEAK XPEAK OPPEAK XDIPEAK
5*215E*05 5.572E*02 0. 0f
5*221E#OS So326E*02 0. 0.

TIME DAPM P0EAX XPM OPMAX 3(DPM TPMAX XTPM
@300o 2. 1*200E#06 843. 1*461E*06 841o 2.657E606 841e

4*694E*05 5*034E*02 o0
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AFWL HULL Calculation of 1 MT at 500 Feet Ideal Surface

PROBLEM NUMBER 13*0049
PRESSURE IN PASCALS DISTANCE IN Mt.TERS

TIMoE OWN PMAX Wpm OPMAX XDPm TPMAX XTPM
*004? 2o-1*013E+05 139. S*S9?E-04 1. 0. 0.

PEAK WPEAK DPPEAK XDPEAK
40 0. 8*312E-05 9.33SE-05

00 0. a.926E-05 9*736E-05
TIME DXPM PMAM KPM OPMAX XDPM TPMAX XTPM

.0042' 2& 1*123FO03 239. 5.595E-04 21. IsI23E*03 239.
PEAK XPEAK DPPEAK XOPEAK

-P'.866E+02 1.370E#02 1.36?E-04 9*066E-05
ne 0. 8*409E-05 9.588E-05

TIME OWNM PMAX XPm OPMAX XOPM TPMAX XTPN
.0043 2. s12~3E003 239. 2@492E-03 157. 1.123E#03 239.

PEAK XPEAK OPPEAK XOPEAK
-R,863Eo02 1.370E.O2 S5*5?E-04 5*560C-04
?.5S90E#01 2*100E*01 5s560E-04 5.OOOE+00

TINE DAPM PMAX XPIM DPMAX XOPM TPMAX XTPM
*0045 2. 19123E*03 239. 9*555E-03 1570 1.1Z3E+03 239.

PEAK XPEAK OPPEAK XOPEAK
-P*860E*02 Is370E#02 0. 0.
?.*46?E#01 Z.100E*01 0o 0.

TIME DAPM PMAX XPIM DPMAX XpI~ TPMAX XTPM
*3048 2o 1.123E*03 239. 39330E-02 IS?. 1.123E#03 239o

PEAK WPEAK DPPEAK XOPEAK
-?s135E#0I 3*OOOE#00 0. 0&

TAA!V- 0OWN0 PMAX 0 PIM 00DPMAX XDPM TPIMAX AWNI
00051% 2s 1.123E*03 239. 5.676E-02 IS?* 1*123E#03 2399

PEAK XPEAK OPPEAK XDPEAK
-60842E*01 3@OOOE#O0 0o 0.

TIME OWNM 0.A 0; PAX X~ TPMAX XTPIM

PEK WEAK OPPEAK XOPEAK
n. 0. 0. 09
no 0. 0. 0.

TIME 0OWN PMAX XP14 OPNAX XDPM TPMAX XTPN
.0055 2. I*820E~o0 I* 4*329E*08 Is 6*149E*O8 1.

PEAK WPEAK OPPEAK XOPEAN
no 0. 0. 0.
no 0. 0. 00

TIME OXPM PMAX APM OPMAX XDIPM TPMAX XTPM
00056 2o 3*914F*O8 1. 5.653E*08 ?a 99514E#08 if

PEAK XPEAK OPPEAK XOPEAK
00 00 So600E#08 190OOE+00
n. 0. 0. 0.
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AFWL HULL Calculation of 1 NT at 500 Feet Ideal Surface

PROBLEM NUMBER 13*0049
PRESSURE IN PASCALS DI)TANCE IN M4ETERS

TIME DXPM PHAX XPM OPMAX XDP14 TPMAX XTPM
.0006 2. 1v014E#O9 76 5.566E*08 33. 1,096E*09 27e

PEAK XPEAK OPPEAK XDIPEAK
9*994E*O8 1.300E*O1 0. 0.

0. 0 . 0. O
TIME DXPM PMAX XPm OPI4AX XOPM TPMAX XTPM
.006S 2. 1*027E+09 39. 5.793E*08 Ste 1o219E*O9 43.

PEAK XPEAK OIPPEAK XOPEAK
49438E*08 3*00E*0 06 0c O
no 04, 0. 0.

TIME DXPM PMAX XPm OPMAX XDPM TPMIAX XTPM
.0070 2. 1.Q12E*09 57. 6*231E*O8 63. 1o36OE*09 59.

PEAK XPEAX OPPEAK XOPEAK
Of 0. 0. 0.
as 0. 0. 0.0

TIME OXPM PMAK XPM OPHAX XDPM TPMAX XTPM
fools 2. 9*324E*08 89. 69452E*06 75. lo394E*09 71.

PEAK XPEAK OPPEAK XOPEAK
9o983E#07 1.OOOE#00 0. 0.
0. 0. 0. 0.

TIM4E DXPM PMAX APM DPMAX XDPM TPMAX XTPM
.0080 2. e.264E*08 81. 6*195E#08 85m l.345E*O9 BIG

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.

TINE DKPM PMAX Xpm OPMAX XDPM 1'PMAX XTPM
.0085 2. 79204E*0S 91. 6*019E#06 93. 1*281E*09 91.

of PEAK 00XPEAK 00OPPEAK OfXDPEAK

TIME OKPM PMAX XPN DPMAX XDPI4 TPMAX XTPM
00090 29 6#245E#08 99. 5.884E*08 101. Jo167E*09 S94

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.

0. o 0. 0.
TIME DXPM PMAX XPm OPMAX X0P14 TPMAX XTPM
.009S 2. S*443E*08 107. 5.657E#08 109. 1*087E*09 107.

PEAK XPEAK OPPEAK XOPEAK
no 0. 0. 0.
On. 0. 0. 0.

TIN4E 0XPM PMAX XPM DPMAX XDPM TPMAX XTPM
.0100 2. 4.775E*08. I15. S50E9E*OE 115. 1.020E*09 115.,

PEAK XPEAK OPPEAK XCOPEAK
no 0. 0. 0.

o.0. 0. 0.
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AFWL HULL Calculation of 1 MT at 600 Feet Ideal Surface

PROBLEM NUMBER 13o0049
PRESSURE IN PASCALS DISTANCE IN METERS

TIME 0XPM PMAX XPM DPMAX XOPM TPMAX XTPM
60110 2. 3.629E'oe 127. 4oa94E.08 127. 8,523E#06 127.

PEAK XPEAK OPPEAK XDPEAK
Of. 0. 0. 0.
no. 0. 0. 0.

TIME OXPm PMAX XPM1 DPMAX XOPM TPMAX XTPM
.0120 2o 2o836E*08 139. 49a24E#08 139. 7.6S9E*08 139.

PEAK XPEAK OPPEAK XDPEAK
C). 0. 0. 0.
00. 0. 0. 0.

TIME QXPM PMAX XPM DPMAX xDi2M TPMAX XTPM
,013o 2. 26241E+08 149a 4.639E*08 149. 6.880E#08 149.

PEAK XPEAK OPPEAK XOPEAK
C), Of 0. 0.
no. 0. 0. 0.

TIME OXPM PMAX XPM DPMAX X0P14 TPMAX XTPM
.0140 2o 1*909E*oe 157. 4*400Eoo8 157. 6o309E~oe 157.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
n. 0. 0. 0.

TIME DXPM PMAX XPM OPMAX XOPM TPMAX XTPN
.0150 2. 1*610E#08 165. 4.258E408 167. 5.713E+08 165.

PEAK XPEAK DPPEAK XDPEAK
0. 0. 0. 0.
C). 0. 0. 0.

TIME OXPM PMAX XPM DPMAX XDPM YPMAX XTPM
.0151 2o 1*552E*08 165. '..240E#08 167. So769E.08 167.

PEAK XPEAK OPPEAK XDPEAK
Of 0. 0. 0.
A. 0. 04, 0.

TIME OKPM PMAX XPM OPMAX XOPM TPMAX XTPM
.0160 If 1o368E408 172o 4*185E408 175. 5#437E+08 I75.

PEAK XPEAK OPPEAK XOPEAK
no 0. 0. 0.
0. 0. 0. 0.

TIME DXPm PMAX XPM DPMAX XOPM TPMAX XTPM
00170 If Is2I3E#08 180o 3,930E#08 182. 5.065E*08 120.

PEAK XPEAK OPPEAK XOPEAK
A* 0. 0. 0.
no 0. 0. 0.

TIMF. tAPm PMAX APM OPMAX XDPN TPMAX XTPM
.0180 1s 1#059E#08 187o 36598E+08 190o 4*569E*0S 189.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
no O. 0. 0.
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AFWL HULL Calculation of I MT at 500 Feet Ideal Surface

PROBLE:M NUMBER 13.0049
PRESSuRE IN PASCALS DISTANCE IN METERS

TIME DXPm PMAX XPM DPi4AX XOPM TPMAX XTPM
.0190 Is 99357E*07 193. 3*260E*08 196. A.,098E+08 196.

PEAK A(PEAK OPPEAK XOPEAK
(0. 0. 0, 0.
Q. 0. 00 0.

TIME OZPM PMAX XPM OPMAX xOPM TPMAX XTPM
020 1. do262F*07 198- 2,934E.08 203. 3*648E*08 2?010

PEAK XPEAK OPPEAK XOPEAK
O. 0. 0. 0.
0. 0. 0. 0.

TIME OXP" PIOAE XPM OPMAX xOPM TPMAX XTPM
.0210 1* 7.,390E.07 206. 2*6?3E#06 209- 3#313E*013 209.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
I. 0. 0. 0.

TIME OXPM PMAX XPM4 DPMAX X09M TPMAX XTPM
00230 2s 56980E#07 ý16* 2*202E*08 221. 2.715E0o8 2210

PEAK XPEAK OPPEAK XDPEAK
4. 0. 0. 0.
4. 0. 00 00

TIME DOPM PMAX XPm DPMAX XDP14 TPMAX XTPM
.0250 2. 4,82BE407 228o 1*814E*08 ?33o 2,222E*08 231.

PEAK XPEAK OPPEAK XOPEAK
P*436E#07 2,432E.02 0. 0.
0. 0. 0. 0.

TIME DXPM PMAX XPM DPMAX XOPM IPMAX XTPM
.0260 2. 49413E#07 233e 1*659E*08 239. 2o032E*08 ?37.

PEAK XPEAK OPPEAK( XOPEAK
2*355E*07 29492E*02 0. 0.
)0. 0. 0 00 .

TIME OMPM PMAX XPM DPMAX XOPM TPMAX XTPM
.0280 2. 3.681f*07 243. le3dE*08 249. 1#693E*O08 249.

PEAK XPEAK OPPEAK XDPEAK
P.204C*07 2@61$E#02 0. 0.
1.1 0. 0. 0.

TIMP. OXPM PMAX XPM OPMAX XOPM TPMAX XTPI4
.0300 2s 3@092E#07 252. 1.168E408 260e 1s422E#08 259.

PEAK APEAK OPPEAK XOPEAK
P,093E*07 2.745E#02 0. 0.
n. 0. 0. 0.

TIME OXPM PMAX XPM OPMAX XOPM TPMAX XTPM
.0320 2. 2.0610E.O7 262. 9,928E#07 271s 1*204E*08 270.

PEAK XPEAK OPPEAK XDPEAK
1,980E*07 2*856E'02 9e770E#07 2*808E*02
00 0. 0. 0.
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AFWL HULL Calculation of 1 MT at 500 Feet Ideal Surface

PROBLEM NUMBER 13.0049
PRESSURE IN PASCALS DISTANCE IN METERS

TIME DZPm PMAX XPm OPiIAX XDPM TPHAX XTPM
.034o 2. 2o223E*07 270. 8.721E*07 293. 1e04SE.08 294a

PEAK XPEAK OPPEAK XOPEAK
1,829E407 2.960E*02 0. 0.
0. 0. 0. 0.

TIME DXPm PMAX XPm OPMAX X~n3M TPMAX XTPM
a036io 2. le922E#01 279. 7,,754E907 30S. 9*437FO07 305.

PEAK XPEAK OPPEAK XDPEAK
t.736E*07 3s06SE~00 0. 0.
0. 0. 0. 0.

TIME DXPM PMAK XPM DP14AX XDPM TPMAA ATPM
s0380 2s 1*681F*07 287. 6*958E*07 315. 8#567E'07 315.

PEAK EPEAK OPPEAK XOPEAK
I.643E*07 3.IVOE.0R 0& 0.
no 0. 00 0.

TIME DXPM PMAX XPm DP04AX XOPN TPMAX XTPM
*0400 2. 1T505E.0? 325. E6.203E+07 323. 7*691E~o7 325.

PEAK XPEAK OPPEAK AtDPEAK
1,479E*07 2,94SE.02 0. 0.
00 0. 0. 0.

TIME DXPM PMAX XPM DPNAX xDPm TPMAX XTPM
.0420 2. 1.392E#0T 335. 5*526E*07 333. 6.87?E#07 333.

PEAK XPEAK OPPEAK XOPEAK
l.019E007 3*026E*02 0. 0.
0. 0. 0. 0.

TIME DXPM PMAX XPM1 DPMAX XDPN TPMAX XTPM
s0450 2. 1s312E#0? 3499 4o769E*07 347* 6*040E#07 347.

PEAK XPEAK OPPEAK XOPEAK
1.121E.07 3,147E*02 0, 0.
.*41%E*06 7.447E*0j 0. 0.

TIME DXPM PMAX XPM DPMAX XOPM TPMAX XTPM
*048n 2. 10209E#07 363., 4.134E#07 3619 5.332E*07 361.,

PEAK XPEAK OPPEAK XDPEAK
9.762E#06 3.244E#02 0. 0.
1*T76E#06 9*928E.01 0. 0il

TIME DXPM PMAX XPMl OPMAX XOPM TPMAX XTPM
00150t 2, 1#14SE.07 371. 3*?S5E*07 369. 4.883E#07 369.

PEAK XPEAK OPPEAK XDPEAK
R.901E*06 3&304E#02 0. 0.
1,621E#06 9,928E'01 0. 0.

TIMF DXPM PMAX XPM OPMAX xDPM TPMAX XTPN
.053o 2. l.o74E*07 383. 39289E*07 381e 4*348E#07 381.

PEAK XrEAX OPPEAK XDPEAK
7*814E.06 3*40SE$02 0. 06
4*380E*06 8.132E#01 0. 0.
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AFWL HULL CalcolAtian of I MT at 500 Feet Idial Surface

PROBLEM NUMBER 13*0049

PRE$SSURE IN PASCALS DISTANCE IN METERS

TIMF DXPM PMAX XP4 DPMAX XOPM TPMAX XFPM
.056n 2. 9*972E*06 393. 29895E#07 393. 3.592E*07 393.

PEAK XPEAK OPPEAK XOPEAK
6.957E*06 3*506E*02 0. 0.
4.381E*06 9*92SE401 0. 0.

TIME OXPM I' PMAX XPm DPM4AX xDPM TPMAX XTPVK
0060n 2. 9.01OF406 408. 29422E'07 4089 3*323E*07 408.

PEAK XPEAK OPPEAK XOPEAK
',.076E#06 3,636E*02 0. 0.
...346E406 1.199E*02 0. 0.

TIME. GXPe Pt4AX XPM DP'4AX xDPM TP04AX XTPM
.C6So 2, 8*037E*06 424s 1*983E*07 '.24. 2.787E#0? 424.

PEAK XPEAK OPPEAK XDPEAK
5.208E#06 3*80OE*02 0. 0.
'..089E*06 1*37?E*02 0. 0f

TIME DXPM PMAX XP04 OW4~AX xDPM TPMAX XTPM
.0700 ?. 7*323t.06 441. 14659E*07 441. 2.372E*07 441.

PEAK XPEAK OPPEAK XOPEAK
4*003E*06 1*541E$02 0. 0.
'1.684E,06' 3#313E*01 0. 0.

TIME. OXPM PMAX XPm OPMAX XDPIM TPMAX XTPM
400 3. GoW9E#06 454. 1.375E#07 457. 2*024E*07 457.

PEAK PXPEAK OPPEAK XOPEAK
3*821[#06 16646E*02 0. 0.
1*653E*06 ?*124E*01 0. 0.

TIME DXPM PMAX XPM OPMAX xOPM TPI4AX XTPM
40800 3, 6*004E+06 471. laZOIE*07 471. 1*801E*07 471.

PEAK XPEAK OPPFAK XOPEAI(
3*S1OE#06 16853E*02 Qs 0.
3*528E*06 7*124E*01 0. 0.

TIME DXPM PMAX XPM OPMAX XOPM TPMAX XTPM
00850l 3* 5.SOOE'06 481. 1*062E#07 484. li,610E*07 484.

PEAK XPEAK OPPEAK XOPEAK
3.193E*06 1*980E*02 0. 0.
i.325E*06 9*056E*01 0. 0.

TIME OXPM PMAX XPM DPMAX XDPW epmAx XTPM
00900 3. 56045E+06 496. 9*154E*06 '.96. 1.420E#07 496.

PEAK~ XPEAK OPPEAK XOPEAK
P,921E*06 2,163E#02 0. 0.
39083E*06 8o13lE*01 0. 0.

TIME OWNM PMAX XpM OPHAX XOPM TPMAX XTPM
.095n 3. 4*648F+06 507. 8*267E*06 S1oe 1,282E*01 507.

PEAN XPEiKA DPPEAs< XOPEAK
?.709E+06 2*31'OE*02 0. 0.
7,89?E*06 6*779E*01 0. 0.
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AFWL HULL Calculation of 1 MT at 500 Feet Ideil Surface

PROWLEM NUMBER 13*0049

PRESSURE IN RASCALS DISTANCE IN METERS

TIM7 DXPM PMAX XPM DPMAX XOPM TPMAX. XTPM
.1000 34 4*320E*06 519o 7.512E*06 522. 1.1B0E#37 519.

PEAK XPEAK OPPEAK XOPEAK
7*523E-06 2*.'58E*02 0. 0.
P.618E#06 9,431E*Ol 0. 0.

TIME DXPM PMAX MPm OPMAX XOPM TPMAX XTPM
-1100 3. 3*778E#06 543. 6o3?9E*06 543. I.016E*07 '43.

PEAK XPEAK DPPEAK XOPEAK
P,227E+06 2.729E*02 3.516E*06 5,119E+02
P*163E#06 2@149E#02 0. 0.

TIME DOPM PMAX XPm DPMAX XDPM TPMAX XTPM
.l1200 3. 3*351E*06 564. S.484E*06 564. 89836E*06 5649

PEAK XPE.s' DPPEAK XOPEAK
?*OO1E+06 .ý.O83E*O? 2.684E*06 5o257E+02
i.56?E#06 2*122E#0I 0. 0.

TIME DOPM PMAX XPm OPMAX xDPM TPMAX XTPM
.1300 3. 3*039E*06 561o 4a836E*06 584. 7.779E*06 584.

PEAK XPEAK OPPEAK XOPEAK
l.8Z3E#06 3.333E.02 e.o?9E#06 5.395E.0Z
i.125E#06 2*122E#01 0. 0.

TIME DOPM PMAX xpm DPMAX XDPM iPMAX XTPM
o1400 S. 2o?53E*06 595. 3o?32E*06 595o 6.48SE006 595.

PEAK XPEAI( OPPEAK XDPEAK
i4830E*06 39453E*02 1*614E*06 5*533E*02
l.7?4E*05 2,912E#01 0. 0.

TIME OXPM PMAX XPm DPMAX xDPM TPHAX XTPM
.1500 go 2*410E*06 612a 3*12SE*06 612o 5*538E*06 61?.

PEAK XPEAK OPPEAK XOPEAK
i.T71E*06 3o869E*02 4*119E+05 3*952E.02
A*39SE*05 29704E.02 0. 0.

TIME DO0M PMAX XP'4 ORMAX XOPM TPMAX XTPM
9160A 8. 2@181E*06 6?e8* 2.776E*06 628. 4*957E*06 628.

PEAK XPEAK I2PPEAK XDPEAK
1*635E*06 4,2Q2EO02 4*OIIE*05 4,285E*02
7.932E*05 3.037E+02 0. n.

TImF DXPM PMAX XPM OPMAX XDPM TPMAX XTPM
017,11) So 2*013E*06 645. 2*56?E#06 645. 4.579E*06 645o

PEAK XPEAK OPPEAK XDPEAK
io513E#06 4.535E*02 3.905E*05 4*S35E*02
5#111E*05 4#161E*00 0t 0.

TIME. DXP:4 PMAX XpN I)PMAX XDPM TPMAX XTPM
*1800 8. 1#865E#06 662. 2.435E-06 662. 4s300E*.06 6629

PEAK XPEAK DPPEAK , XPEAK
1.390E*06 4.785E#02 3.848E*05 49868E*02
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AFWL HULL Calculation of 1 Mr at 500 Feet Ideal Surface

PROOL.FM NUMBER 13.0049
PRESSURE IN PASCALS DISTANCE IN METERS

TIMF OXP14 PMAX XPM DPMAX XOPM TPNAX XTPN
8.00 S 1#737E#06 670o 2*334E*06 678. 4,054E*06 678.

PEAK XPEAK OPPEAK XOPEAK
t.286E+06 5*034E*02 .3*825E*05 5.117E#02
6o.51jE#O5 4.161EO00 0. 0.

TIME DOPM PMAX XPm OPMAX xDPM TPM4AX XTP`I4
.2000 S. 1.64SE406 686. 2o22SE*O6 695o 3oi96E*06 695.

PEAK XPEAK OPPEAK XDPEAK
1*207E+06 5.367E*02 J.852E#05 S.450E*02
7.035E*05 4o161E.00 0. 0.

TIME DOPM PMAX OPN OP14AX xOPM TPMAX XTPM
.2100 So 1.556E*06 703. 2o06IE*O6 111* 3*563E*06 703.

PEAK XPEAK OPPEAK XOPEAK
IsI39E#06 5o6l7E#02 3s9S5EoO5S*5700E#02
7,691E#05 4-,161E#00 0. 0.

TIME DOPM PMAX EPm OPMAX xOPM TPMAX XTPM
92300 S. Io404E#06 7280 10951E406 736. 3o283E*06 736.

PEAK XPEAK DPPEAK XDPEAK
t.027TE406 6*116E*02 3*818E+05 6..116E#02
7o?10E*05 1*706E+02 0. 0.

TIME DOMN PMAX XPm DPMAKX EDPM TPMAX XTPM
8.00 B IoM7E*06 753. lo?75E*06 761. 3.@03E*06 761.

PEAK XPEAK OPPEAK XOPEAK
?.957E+05 e*538E*02 3,034E#05 6*449E+02
4*406E.k)S 4o161E#QO 0. 0.

TIME DOPM PMAX ONM OPMAX xDPM TPNAX XTPM
.260o So 1,216E#06 761o la660E*06 778. Z.811E*06 770.

PEAK XPEAK OPPEAK XDPEAK
7*497~ .05 2*871E#O? P.562E#05 6.532E*02
A.6?9E .0 4*161E#Or 0. 0.

TINE DXPI4 PM~kx XPM OPMAX XDPM TPMAX XTPM
*2600 So 1*128E#06 786. 1,518E#06 803. 29590E*O6 795.

PEAK XPEA' OPPEAK XOPEAK
69368E+05 3o453E#02 go. 0.
7.?93EOOS 4*161E#00 0. 0.

TIME DXPM PMAX XPM OPMAX XOPM TPMAX XTPP4
.3000 S. 1*060E#06 811o Io383E#06 820# 2o431E*06 W~OO

PEAK XPEAK OPPEAK XOPEAK
4.751E405 S,284E#02 0. 0.
'S.S57E*05 3o9S2E+02OZ 0.

TIME DXPm PMAX XPM OPMAX XDPM TPMAX XTPM
*320o 8. 1.OOSE#06 836. 1*314E*06 845. 2.305E406 845.

PEAK XPCAK OPPEAK XDPErAK
5*Q09E#05 4o452E*02 0. 0.
4o670E*05 4#161Eo00 0. 0*

81



AFWL HULL Calculation of 1 MT at 600 Feet Ideal Surface

PROBLEM NUMBER 13.0049
PRESSURE IN PASCALS DISTANCE IN METERS

TIME OXPM PMAX APM DPMAX XOPM TPMAX XTP14
.31.0o B. 99598E*05 881. 1.245E*06 870. 2,184E*06 870.

PEAK XPEAK OPPEAK XOPEAK
4*604E+05 4*868E*Z0. 0. O
3,306E+05 6.Z41E*01 0. 0.

TIME DXPM PMAX XPm VP1MAX xDPM TPMAX XTPM
.360o S. 9&199E*05 886o 1.151E*06 $95. 2o031E.o6 895.

PEAK XPEAK DPPEAK XOPEAK
4o311E*0S 5.284E.02 0. of
a. 0. 0. 0.

TIME DXPM PMAX EPM DPNAX 1IOPM TPMAX XTPM
9380c a 8. 6.S *OTE0 911o 1*080E*06 9a.e 1*960E*06 9110

PEAK xPEAK VPPEAK ?X0PEAK
,IM:117:;O2 5*700E*0a 0. XOM TPA XP
io296E#05 4.285E+02 0. Ci.

TIME DOPM PHAX EpM OPMAX WDpm TPHAX XTPM
.4000 So. 81524E#05 95.9928o e2E#06 9M0 1.8S6E#06 936.

PEAK XPEAK OPPEAK XOPEAK

i*123E#03 1.106E*03 0. 0.

io= 0 oSE0 s0
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AVWL HULL Calculatilon of 1 MT at 750 Feet HOB - Ideal Surface

PROBLEM NUMBER 13.0054.
PRESSU)RE IN PASCALS DISTANCE IN METERS

TIME OKPM PMAK XPM OPMAX XOPM TPMAX XTPM
*0103 2*-1s013E#0S 239. 1.571E-0S 1. 0o 0.

PEAK XPE4K OPPEAK X0PEAK
Of 0. 4*786E-06 2*3?0E#02
0. 0, 0. Of

TIME OXPI4 PMAX XPM DPMAX EDP" TPMAX XTPM
.0110 2. 1.123E*03 239. 6*8O7E-02 237. Ie123E#03 2390

PEAK XPEAK OPPEAK XOPEAK
:1e080E#03 2*350E#02 0. On
1*1045E#O3 1.OQOE*O0 0. 0.

TIME DKPm PMAX XPM DPMAX XOPM TPMAX XTP04
*012o 2. 1.123E003 239. 3o?00E-O1 237. 19123E#03 239.,

PEAK SPEAK OPPEAK XOPEAK
-1a060E*03 2#350E*0Z 0. 0.
-1.084E*03 2s3I0E.02 0. 0.

TIME DXPM PMAX Apm DPMAX XOPM TPMAX XIPH
.0130 2s 1#123E#03 239. 9*292E-01 2W7 1.123E#03 239.,

PEAK XPEAK OPPEAK XOPEAK
*1s02'.E*03 2#3S0E402 0. 0.
-l.083E.03 2*31OE#02 0. 0.

lIME L)KPM PMAX Vo PMAX MOPH TPMAX XTPM
*0140ft 2s 1.123E*03 239& 1*705E#Oo 237. 1*123E#03 239.

PEAK XPEAK UPPVAK XDPEAK
-9o727E#02 2@350E*02 0. Of
*t.082E*03 20310E#02O 0.f0

TIME DXPM PMAX XRm OPMAX EOPM TPM4AX XTP1M
.0150 2. 1,123E*03 239. 2*6a1E*00 23?. IsI23E*03 239.

PEAK XPEAK OPPEAK XOPE AK
-4907.E*02 2o350E*02 0. 09
-I.OOZE*03 2.310E*o2 0. On

TIME DXPM PMAX APM DPMAX WOpm TPMAX XTPM
.0160 2. 2,388E407 Is, 4*734E*07 ?s 7122E+0? 1.

PEAK XPEAK OPPEAK XOPEAK
0. Oi. 0. 0.
0. 0. 09 0.

TIME OXP1N PMAX Xpm DPMAX RZP" TPMAX ATPm
60170 Is 3#024.E#08 2. 1*61'.E.#8 M. 3.*20E*08 as*

PEAK XPEAK OPPEAK XDPEAK
0. 0. 0.1 0.
O. 0. 0. 0.

TIME DXPN PMAX XPM OPMAX xOPm TPMAX XIPM
4018(0 Is 2s956E*08 4.5* IsS84E#08 60. :ps42?E*08 53o

PEAK XPEAK OPPEAK XOPEAK
1*306E*0B 8s12IE*00 0. 0.
0. 0. 0. 0.
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AFWL HULL Calculation of 1 MT at 750 Feet HOB - Ideal Surface

PROBLEM NUMBER 13.0054.
PRESSuRE IN PASCALS DISTANCE IN METERS

TIME DMPM PMAA PMP OPMAX MOPH TPMAX MTPM
4019n 16 20799E*09 6?. 1.569E*08 77. 3#475E*08 70.

PEAK XPEAK OPPEAK XOPEAK
j.45QE#08 3o685E*0I I.?Z7E#07 '..83SE*01
0.0 0. 0. 0.

TIME 0XMP PMAX PMP OPMAX xDPH TPHAX XTPM
.0200 le 2s61SE006 64. le583E*0S 91. 3*S2?E*08 84..

PEAK XPEAK OPPEAK XOPEAK
10329E008 6o27IE*01 2@571E#07 6o990E#01
s*481E#Q7 5.247E.00 0. 0.

TIME OXPM PMAX XPM DPMAX MopH TPMAX XTPH
.0210 2. 2o3?3E*08 98. 1.401E*08 103. 3*411E*08 98.

PEAK XPEAK OPPEAK XDPEAK
*1.1IE#08 8.050E*01 0. 0.
0. 0. 0. 0.

TIME 0XMP PMAX pMP OPHAM MOPH TPMAX XTPM
o0Z30 2. 2oOO8E*0S 121. 1*42JE#08 124o 3*263E#06 1910

PEAK MPEAK DPPEAK MOPEAK
1*02SE*08 1.067E#02 0. 0.
0. 0. 0. 00

TIME DOMP PHAX PMP OPMAX XDPM T0HMAX MTPM
.00250 2o 1.654E*08 140o 1.363E.08 142. 2o962E*08 140.

PEAK XPEAK DPPEAK XOPEAK
6.818E*07 1*282E*02 0. 00
0. 0. 0. 0.

TIME DXPM PMAX PMP OPHAX MOPH YPMAX MTPM
*026o 2o 1*434E*08 147. l.343C*08 149. 2-763E#08 149.

PEAK XPEAK OPPEAK IOPEAK
8.215E#07 1.378E*02 0. 0.
0. 0. 00 0.

TIME 0XMP PHAX PMP OPHAX XOPH TPMAM XTPM
o0280 2. 1620SE008 164. 1926?E.08 164. 2o475E*08 16'4.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 00 0. 00

TIME 0XMH PHAM XMP OPMAM MOPH TPMAX XTPM
.0300 2. 1.035E*08 178. 1.213E*08 118o 29248E*08 178.

PEAK XPEAK DPPEAK XOPEAK
06 0. 0. 0.
06 00 00 04

TIME 09PI4 PMAX PMP OPMAM MOPM TPMAX XTPM
.032o 2. G@722E*07 190. 1.158E406 190. Zo030E*08 190.

PEAK MPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.
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AFWIL HULL Calculation of 1 MT at 750 Feet HOB - Ideal Surface

PROBLEM NUMBER 13.0054
PRESSwRE IN PASCALS' DISTANCE IN METERS

TIME QAPH PMAX XPm DPMAX XDPm TPMAX XTPM
*034o 2. 6*608E*07 201. 1.o33E#O6 201. 1.714E*08 201.

PEAK XPEAK DPPEAK XDPEAK
0. 0. 0. 0.
o. 0. 0. 0.

TIME OXPM PMAX XPI DPMAX XOPM TPMAX XTPM
.036o 2. 59966E'07 212. lo044E*08 212. 1.641E*06 212.

PEAK XPEAK OPPEAK XDPEAK
0. 00 0. 0.
0. 0. 0. 0.

TIME OXPM PMAX XPM OPMAX XDP" TPMAX XTPM
.038o 2. Sa5OSE4o7 220. 1.070E*08 220. 1.6?1E*08 220.

PEAK APEAK OPPEAK XDPEAK
Of 0. 0. 10.
0. 00 0. 0.

TIME DXPM PMAX XP" DPMAX XOPH TPMAX XTPM
o0400 2@ 4.957E407 229. 1.106E#0S 232o i.565E*08 229.

PEAK XPEAK OPPEAK XDPEAK
0. 0. 0. 0.

000: 0.0 0.;E0. 4.15@.6 26
TIME OXPM PP4AX XPM OPMAX XDPM TPMAX XTPM

PEAK XPEAK OPPEAK XOPEAK
00 0. 0. 0.
00 00 0. 00

TIME DXPm PMAX XPH OPMAX XDPH TPMAX XTPM
@04SO 2. 396281407 249. 1*0OSE*00 253. le3S9E#08 251.

PEAK XPEAK DOPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 00

TIME DXMP PHAX Kpm DPMAX XDPM TPMAX XTPM
o0480 2. 3lI1SE407 260o 96326E*OT 265. 1.22Eo06 263.

PEAK XPEAK DPPEAK XDPEAK
0. 00 0. 0.
00 0. 0. 0.

TIME DXPM PMAM MPm OP04AX XDPH TPMAX XTPM
00500 2s 2.616E*07 26?. 6.760E*07 272 1*126E*08 270.

PEAK XPE AK OPPEAK XOPEAK
Of 0. 0. 00
0. 00 0. 0.
0. 0. on 0.

TIME 0XMP P04AX PMP OPHAX XOPM TPMAX XTPH
oOS30 2* 2*471E#07 277. 7*891E*07 261. lo012E*08 261.

PEAK XPEAK OPPEAK XOPEAK
Of 00 on 0.
0. 0. 0. 0.



AFWL HULL Calculation of 1 MT at 750 Feet HOB - Ideal Surface

PROBLEM NUMBER 1340054
PRESS~IR IN PASCALS DISTANCE IN METERS

TIME OXPM PMAA XPM DPMAM XDPN TPMAX XTPM
00560 2. 2922SE*07 287. 7.161E*07 292. 9e076E*07 292.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. Of

TIME DXPM PMAX XPM DPMAX xOPM TPMAX XTPM
*060o 2. 2*OZOE407 299. 6*5Z9E*07 306. 892SOE007 304*

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 06 00

TIME DXPM PMwAX ApM OPMAX xOPm TPMAX XTPM
a065o 2. 1.T7SE#0? 313. 5.836E*07 :!!*I ?.381E*07 320.

0: PEAK DoXPEAK 0O PPEAK 00XDPEAK

TIME DXPM PMAX XPO UPMAX XDPM4 TPMAX XTPIM
00700 2. 1.5l7E*07 328a S*142E*O7 337. 6*429E'07 33S@

00 EAK00XPEAK 00DPPEAK 00XDPEAK

0. 0, 40. 0
TIME DMPm PMAX XPM DPMAX xDPM TPM&X XTPIM

.0750 2. 10287E*07 342s 4o448E*07 354s 3*536E*o'7 352.
PEAK XPEAK OPPEAK XOPEAK

0. 0. 0. 0.
0. 0. 0. 0.

TINE DXPM PMAX XPM DPMAA XDPM TPMAX XTPm
.0000 2. 161OOE#07 3S6. j.857E*07 366. 4.770E*07 366.

PEAK XPEAK OPPEAK XOPEAK
6*196E*06 3.866E*02 0. 0.
I). 0. O 0.)0

TIME DXPm PMAX EPm OPMAX XDPM TPMAX XI1P"
.0050 3# 9*420E*06 370. 3,305E*07 383. 4o077E#07 361.

PEAK APEAK OPPEAK XOPCAK
5.759E#06 4.012E*02 0. 0.

TIME OXPM PMAX XPM OPMAX XDPM TPMAX XTPM

PEK XPEAK O)PPEAK XDPEAK
S34*64*170E#02 0. 0.

010 0. ,0
TIME DXP4 PMAX XPM DPNAX xDPN T?MA)Z XTPM

*095o 3. 7.0281*06 395. 2.,56E0? 414. 3*109E*07 409.
PEAK XPEAK OPPEAK XOPEAK

S9.4E 0. 4* E 0. 0. o
5.14E 06 .33E 0. 0.
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AFWL HULL Calculation of 1 MT at 750 Feet HOB - Ideal Surface

PROBLEM NUMBER 1360054.
PRESSuRE IN PASCALS DISTANCE IN METERS

TIME OXPm PMAX XPM OPMAX XDPM TPMAX XTPH
01000 3. 6e1?0E*06 406. 2*221EO07 441. 2@68GE6o7 '444.

PEAK XPEAK OPPEAK XOPEAK
'..912E*06 4.'b9SE402 0# 0.
0. 0. 0. 0.

TIME OXPM PMAX XPm DPM1AX KOPH TPMAX XTPm
63100 3* '..923E*06 '.33. lo655E*07 471. 2*282E*07 '.71.

PEAK XPEAK OPPEAK XOPEAK
49476E*06 '..766E*02 0. A,
0. 0. 0. Of

TIME OXPM PMA)C APM OPMAX XOPM TPMAX XTPM
.1200 3. 4.OZBE006 4.51s 1*535E407 '.96. 1.921E*07 499.

PEAK XPEAK OPPEAK XOPEAK
3*990E+06 5sjV%. 0. 0.
me 00 0. 0.

TIME DXPM PMAX XPIM DPMAX XOPM TPMAX XTPm
1.39644E#06 528. Is28SE#07 522. 1.634E*07 52?.

&z.AK XPEAK OPPEAK 3CDPEAK
3.170E*06 '..716E*02 0. 04
a.415E#05 B.065E*00 0. 0.

TIME DXPM PMAX APM OPMAX XOPM TPMAX XTPM
91400 3. 3*ZOOE*06 S50. 1.OO1E*O? 5'.6* 1*401EO07 546.

PEAK XPEAK OPPEAK XOPEAK
2*871E*06 4o90'.C'02 0. 0.
i*631E*06 1*170E'02 09 0.

TIME OXPM PMAX XPIM OPMAX WINM TPMAX XTPM
.1500 3. 3*031E*06 573. 9*201E*06 369. 1*216E*07 569a

PEAK XPEAK OPPEAK XOPEAK
2a49I1E06 5.068E*02 0. 0.
1*6'.6E406 1*438E*02 0. 0.

TIME OXPm PMAX EPM DPMAX XOPm TPMAX XTPM
-160o 4. 2.782E#06 595. 7*S92E*06 591. 1.065Ee07 591s

PEAK XPEAK OPPEAK XOPEAK
?*204E#06 5*261E#02 0. G.
1,637E#06 i.585E.02 as 0.

TIME OXPm PMAX XPMN OPMAX XDPM TPMAX XTPM
.0000 49 2o559E*06 613. 6*813E*06 6109 9*321E*06 613.

PEAK XPEAK OPPEAK XDPEAK
.e968E*06 S*44AZE*O 0. 0.

Ps040E#06 9s803E*00 0. 04
TIME DXPN4 PIMAX XPM4 DPMAX XDPM TPMAX XTPM
.3800 4. 2.3?7E*06 635 S0962E*06 631., 6.335E*06 631.

PEAK XPEAK OPPEAK XOPEAK
1.7?5E#06 S*SSSE#02 0. 0.
t.853E*06 6.530E*01 0. Of
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AFWL HULL Calculation of 1 MT at 750 Feet HOB - Ideal Surface

PRtOBLEM NU~rER 13*0054
PRESSU)RE IN *'-ASCALS DISTANCE IN METERS

TIME 0XPM PMAX XPM OPHAX XDPN TPMAK XTPN
01900 4. 2o22)E*06 652e 5*21OEo06 647s 7.383E*06 652.

PEAK XPEAK OPPEAK XDPEAK
1*620E*06 5.759E*02 0. 0.
tll7lE*06 1#042E-02 0. 0.

TIME DXPM P94AX ON OPMAX xDPM TPMAX XTPM
.2000 4. 2o056E*06 668. 4o599E*06 668. 6e657E#06 666.

PEAK XPEAK DPPEAK XDPEAK
1*486E*06 5*927E*02 0. 0.
).555E*06 1.32'.E*02 0. 0.

TIME DXPM PMAX XPM DPMAM XOPM TPMAX XTPM
02100 4. 1.931E#06 685. 4*113E#06 685. 6o0'.4E#O6 685.

PEAK XPEAK OPPEAK XOPEAK
14.171E*06 6.054E*02 0. 0.
1*402E*06 1.590E402 0. O.

TImF DAPm PMAX XPm OPHAX XDPM TPMAX XTPM
.2300 4. 1.723E*06 719. 39346E*06 719. 5s069E#06 719.

PEAK XPEAK OPPEAK XOPEAK
j1*15E#06 6*390E#02 0. 0o
1.165E#06 2*07SE602 0. 0.

TIME DXPM PMAX XPM DPNAX XORN TPMAX XTPIM
.2S0P 5. I*528E*06 746. 2.748E*06 746# 49276E#06 746.

PEAK XPEAK DPPEAK XDPEAK
1.03SEo06 6o674E*02 0. 0.[9.6AL9E#05 Z.654.O02 0. 0.

TINE DXPm PMAX XP" OPMAX XDPM TPMAX XTPm
o264p So 1*452Ee06 760. 2.508E#06 760o, 3.96oE#06 760.

PEAK XPEAK OPPEAK XDPEAK
.8*8?E*05 3*193E*02 0. 0.

Ao.e52E+05 49676E#01 0. 0.
TIME 0XPM PHAX XPM DPMAX XDPM TPMAX XTPM
.2000 So 1*326E#06 788. 2.I40E*06 788. 3.466E*06 788.

PEAK XPEAK DPPEAK XDPEAK
7*808E405 3*5VOE#02 0. 0.
7.415E*05 9.5?3E'00 0. 0.

TIME OAPM PMAX XPM OP14AX XDPM TPMAX XTPM
*3000 5. 1*202E*06 812o .0836E*06 818. 3.019E*06 8lso

PEAK XPEAK OPPEAK XOPEAK
e,.955E*05 3*936E#02 1*460E406 ?o76?E*02
5.616E*05 9*0R0E*01 0. 0.

'FIME DAPM PPAX ARM DPMAX XOPM TPMAX XTPM
.3200 So 1#109E#06 838o 1,601E*06 838. 2e?11E*06 838.

PEAK XPEAK OPPEAK X(OPEAK
6.3O0Et05 4o305E#02 1.fl6E#06 7.920E*02
4o591E#05 ?ol16E#01 0. 0.
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AFWL HULL Calculation of I MT at 750 Feet HOB - Ideal Surface

PROBLEM NUMBER 13.005'.
PRES:UjRE I: PASCALS DISTANCE IN ;; METERSA; TP

TIME DXPM PMAX XPM OPMAX XDPM TPHAX XTPM
@340o So 1.024E*06 864. 1.'.55E*06 864. 2*479E$06 8(-4.

PEAK XPEAK DPPEAK XLPEAK
S*1893E*03455E0 8.7'.KE*06 8-124C.40?.

TIME DXM PMAX XPM OPMAX OM TAX TP
*380p 1 3, 9 34E*05 897.s 1.O1E*06 84o20S*6 8*

PEAK XPEAK OPPEAK XPA

f*2E0 lo362E#03 0.52*0 0.?O#
TIME DXPM PMAX XPM PA D TMX TM

.4200 13. *8E0 936. 6.018E+06 893. 1*531E*o6 936.

PEAK XPEAK OPPEAK XDPEAK
t1*123E603 1*362E*03 0. 0.

TIME OXPM PMAX XPM OPMAX 2XOPM TPD4AX XTPM.45000 13o 67*52E*05 96?. 87604EO05 962. 1.375E*06 923o
PEAK XPCAK OPPEAK XDPEAK

1.123E*03 1.491E*03 lol?9E*05 65974E#02
i*123E#03 1.362E#03 0. 0.

TIME DXPM POWX XPM DPMAX XDPM TPMAX XTPm
.4200 13. 7*209E*05 986. 61SoME*05 1000. 1.631E*6 986.

PEAK XPEAK OPPEAK XOPEAd(
19123E*03 1@491E*03 1o193E#0S 7.0035EO02
i*123E.03 1#362E*03 0. 0.

TIME DXPM PMAX XPM OPMAX XDPM TPMAX XTPM
.45000 13., 67083E00S 1013. 79040EoOS 1013. 1.*37E#06 1013.

PEAK XPEAK OPPEAK XOPEAK
t*123E#03 19491E*03 1*169E#O5 6b293E'02

Jo123E*03 1*362E*03 0. 0.TIEIP MX XM DPA DM TMX XP
94800 13* 6,319E*05 9 8o 94E05 109123#6 9



AFWL HULL Calculation of I MT at 1000 Feet HO0B Ideal Surface

PROBILEM NUMBER 13.0052
PRESSURE IN PASCALS DISTANCE IN METERS

TIME OWNI PMMX 1PM OPMAX xDPM TPMAX XTPM
.1012? 2*-1e013E*05 239. 6v801E-06 139. 0. 40

PEAK XPEAK OPPEAK XOPEAK
00 0. 0. 0.
0. 0. 0. 0.

TINE OWNM PMAX XPM OPIMAX 10PM TPMAX ITpm
00130 2. 1*123E#03 223. 1.792E-01 142s 1.123E*O3 223.

PEAK XPEAK DPPEAK XOPEAK
mi.OITE#03 1*170E*00 0. 0.
0. 0. 0. 0.

TIME OWNm PMAX 1PM OPMAX 10P14 TPMAX 11PM
.0140 2. 1*123E*03 223. 8*374E-01 142. j.123E#03 223.

PEAK XPEAK OPPEAK XOPEAK
-'1s814E#03 lollOE000 0. 0.s

U). 0. 0. 00
TIM4E OXPm PMAX XP" OPMAX 10PM TPMAX 11PIM
.0150 2. 1.123E*03 223. 1.640E*00 142. 1,123E#03 223.

PEAK XPEAK OPPEAK XDPEAK
-i.811E+03 1o170E*00 0. 00

0000. 0.
TIME DIPH PMAX 1PM OPMAX 10PM TPMAX XTPM
.0160 2. 19123E*03 223. 2o2S0E400 142. 1*123E*03 223.IPEAK XPEAK OPPEAK XDPEAK

ml.809E*03 1.1?0E.00 0. 0.
0. 0. 0. 0.

TIME OWN1 PMAX X1PM OPMAX 10PIM TPMAX 11PM
40170 2. 1.123E*03 223s 2o565E#00 142, lol?3E#O3 223.

PEAK WPEAK OPOEAK XOPEAK
-1.808E*03 1o1?0E~o0 0. 0.
00 06 0. 0.

TINE OIPM PMAX 1Pm OPMAX 10PM TPMAX ITPm
a-0180 2. 1.123E*03 223. 3*002E*00 144o 1*123E+03 223.

PEAK XPEAK OPPEAK XOPEAK
-1.6?$E*03 1*392E*02 0. 00
ijs80?E#03 1.170E*00 0. 0.

TIME OWNm PMA1 XPM OPMAX 10PM TPMAX 11PM
.0190 2. 1*123E603 223. 3,777E*00 144, 1oj?3E*03 223.

PEAK xPEAK OPPEAK XOPEAK
'.j.646E+03 1*392E*02 0. 0.
..I.807E*03 1.170E*00 0. 0.

TIME OWNm PMAX 1PM OPMAX 10PM TPMAX ITPN
s020n 2o 1.123E#03 2223. 4.455E#00 1~44 19123E*03 223s

PEAK XPEAK OPPEAK XOPEAK
-1,604E#03 lo392E*02 0. 0.
-1.807Eo03 1*755Ee01 0. 0.



AFUL HULL Calculation of 1 MT at 1000 Feet HOB - Ideal Surface

PROBLEM NUMBER 13o0052

PRESSuRE IN PASCALS DISTANCE IN METERS

TIMF OXPM PMAX XPM OPMAX EDPM TP14AX XTPM
.0210 2. 1*123E*03 223. 4.939E*00 144. 1.123E#03 223.

PEAK XPEAK DPPEAK XDPEAK
-1*558E*03 1*392E*02 0. O.
.i*806E*03 1.989E#01 0. Of

TIMF DOPM PMAX xPM OPMAX XDPM TPMAX XTPM
.023o 2. 1#123E*03 223. S&090E'oo 1'44s 1*123E*03 223.

PEAK XPEAK OPPEAK XDPEAIK
-i*3?0E*03 19416E#02 0. 0.
-i,806E*03 1*989EOl 0. 0.

TIME DXPM PMAX APH DPMAX Kopm IPMAX XTPM
00254 3. 19123E*03 224. 6*OOSE*00 147. 1o123E*03 224.

PEAK APEAK OPPEAK XDPEAK
-i*18OE*03 1*410E*02 2s2'.3E#00 Is4J0E*02
-io806E*03 3*121E'01 0. 0.

TIME DXPM PMAX APM DPMAX XDPM TPHAX XTPM
oOZ60 3. 1.123E*03 224. .8696E*00 147. io123E*03 224.

PEAK XPEAK OPPEAK XDPEAK
-i.216E*03 1.410E#02 2s513E+00 1*41aE*02
-l.806E*03 3*121E#01 0. 0.

TIME DXPM PMAX XPM DPMAX XOPM TPMAX XTPM
.0280 2. 1*123E*03 209. 6.528E*00 148. IsI23E*03 209.

PEAK XPEAK OPPEAK XOPEAK
-1.349E*O3 1*435E*02 2*364E*00 1.410E*02
-1,391E*03 ls3g7E602 0. 08

TIM;: OWNM PMAX ONM DPMAX XDPM TPMAA XTPM
.0300 2. 1.123E*03 209. ?*SS1E*00 130, 1*123E*03 209.

PEAK XPEAK OPPEAK XDPEAK
1.*2989*03 1.435E002 2*9?1E*00 1*433E+02

.j.38?E*03 Ie39?E*02 2.OOSE*00 1.410E#02
TIME OWNM PMAX XPM OPMAX XOPM TPMAX XTPM
*0320 2, 1s123E+03 209, 7e6'.4E.Q0 151. 1e123E*03 209.

PEAK WPEAK OPPEAK XDPEAK
-I.416E+03 1.459Eo02 3.180E.o0 1.43SE402
-i.388E*03 1*43SE*02 0. 0.

TIME DXPm PMAX XPM DPMAX xDPM TPMAX XTPM
.0340 Be 5.623E*07 4. 5.612E*0? 12o 19112E*oa 4s

PEAK XPEAK OPPEAK XDPEAK
0.0. 0. 00

0. 06 0. 0.
TINE DXPM PMAX XPM DPMAX XDPM TPMAX XTPM

.036o 6. 19227E*0O l 51.9424E*07 67a 1*3Z9E*0S 56.s
PEAK XPEAK OPPEAK XOPEAK

0. 0. 0. a*
a0. 0. 0.



AFWL HULL Calculation of I MT at 1000 Feet HiOB - Ideal Sursrace

PROBLEM NUMBER 13.0052
PRESSURE IN PASCALS DISTANCE IN METERS

TIMF DOAM PMAX XPM DPMAX XDPP4 TPMAX XTPM
o0386, 2. 1*143E*08 82. 5.39BE*07 9'.. 1355E+08 86.

PEAK XPEAK OPPEAK XPA
'5.679EI07 Ss243E*01 5#513E#06 6*241E*01
c;.455E*V.D 4.57SEso1 0. 0.

TIME DXPM1 PMAX XPM DPMAX xOPt", TPMAX XTPM
.0400 2. k.03SE0O8 106. 5sj39E*:7 114s. 1v329E#08 108.

PEAK XPEAK OPPEAK XOPEAK
%9314.E*07 8S.34E*o1 8*60?E*06 9.140E,01l
is202E*O? 5.299E*01 0. 0.

TIMF DEPM PMAX xPM CIPMA*, xOpm TPMAX XTPM
*04?0 2. 9o317E*07 126. 4*778E*07 132. 1.272E.08 126.

PEAK XPEAK OPPEAK XDPEAK
4*943E*07 14076E#02 1&133E*07 1.116C#02
i*OIOE*07 8o331E*01 0. 0.

TIME DAPM PMAX XPM OPMAX XDPI4 TPMAX XTPM
*045fl 2. 7.901E.07 14.8s '.392E*07 152. 1.167E*O8 150.

PEAK XPEAK OPPEAK XDPEAK
4#453E#D? 1,339E#02 I.526E..07 19359E#02

TIME DOPM PMAX XPM OPMAX XDPM TPMAX XTPH
940 2. 60595E*07 169. 3*999E*07 169. J.059E0o8 169.

PEAK XPEAK OPPEAK AOPEAK
3,95SEW0 Is570E#02 0. 0.-

00.0 0. 0.
TIME DOPM PMAA x2opm OPMAX XOPM TPMAX XTPM

OOSOO 2. 6.031E'07 180. 3.99?EO07 180s 1*003E*08 180.
PEAK XPEAK OPPEAK XOPEAK

3.702E#07 1*68?E#02 1.93SEs07 1.710E*02
49.o 0. 0.

TIME OXPM PMAX XPM DPMAX XDPM TPMAK XTPM
.053o 3. 5.098E#07 196e 36849C '07 196s 8*947E*07 196.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 00
0. 0. 0, 0.

TIME D)XPM PMAX Xpm OPMAX XDPM TPMAX XTPM
.05S6o 3s 4*422E#07 212. 3*848E0O? 212. 8*2?0E0,( 212.

PEAK XPEAK OPPEAK XOPEAK
...741E*06 3*105E#00 0. 0.
0. 0 .0 0. 0.

TIME DOPM PMAX XPm OPMAX XDPM TPMAX XTPM
*060n) 3. 39688E*07 230. 3*826E#07 ?30* 7.514E#07 230.

PEAK XPEAK OPPEAK XOPEAK
3*626E*06 39105E,00 0. 0

Of 0. 00
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AFWL HULL Calculation of I HT at 1000 Feet 1108 - Ideal Surface

PROOiLFi NVMBER 13.0057

PRESS1URE IN PASCALS tOI,;TANCE !N METERS

TIMF DOMP PHAX APM DW MAX XDPM TPMAIA XTPM
,,O065 3a 2*9e33E~O? Z47o 3*582E407 250o 6.510E*o 247.

PEAK XPEAK OPPEAK XOPEAK
no 0. 0. 0.
'1. 0. 0. 0.

TIME DXPM PMAX ONM OPMAX XDPN TPMAX XTPM
.0700 3. 2.597Eo07 267. 3s9*.7Eo07 267. 6oS4$E#07 267o

PEAK XPEAK OPPEAA XOPEAK
0. Oil 0. 0.

000. 0. 01b
TIME DOPM Pt4AX Apm DPMAX XDPM TPMAX XTPM

*075o 3. 2o304E*07 2.11, d..03E#O? 284. 6*392E*O7 201..
PEAK XPEAK O".' ZAK XDPEAK

no 0 . 0. Q
000. 0o 0.

TIME DOPM PMAX ONM OPMAX AOPM TPJ4AX XTpM
60800 ZI. 19961!*07 296o 4*.?19E*07 299. 6ol33E*01 299.

PEAK XPEAK OPPEAK XDPEAA
01. 0. 0. 0.
I,. 0. 0. 0.

TIME DOPM PMAX XPN OPMAX xDPM TP14AX XTPM
.0850 3. a.721E*o7 311. 4*199E*01' 314o 5e828E907 314.

PEAK XPEAK DPPEAK XDPEAX
0. 0. 0. 0.
0. 00 0. 0.

TINE DOMP PMAX XPM DPMAX XDPN TPM4AX XTPM
*0900 3. 1*461.E*0? 323. 1..017E*07 329. S*321E#07 329w

PEAK APE AK OPPEAK XOPEAK
0* 0. 0. 0.

0. O 0. 0.
TIM4E DOMN PNAX ONM OPMAX XOPM TPMAX XTPM

0095o 39 1.303E*07 338. 3.72SE4O7 341. 4e921t.07 341o
PEAK XPEAK DPPEAK XOPEAK

0. 0. 0. 0.
no 0. 0. 0.

TINE DONM PMAX Xpm OPMAX AOPM T#4AX XTPM
.1000 3o 1.159E*0? 350. 3#414E*07 356. 4.1.68E*07 53S3

PEAK XPEAI( OPPEAK XDPEAK
0. 0. 0. 0.

TINE DNPM PMAX XPM DPMAX XOpm TPMAX xTPN
.1100 3. 9#413E*06 371. 2,873E*07 J809 3*69'.E#07 377.

PEAK XPEAK OPPEAK XDPEAK
0. 0) 0. 0.

0. 0. 0.
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AFWL HULL Calculation of 1 MT at 1000 Feet HOB - Ideal Surface

PROBLEM NUMBER 1390052
PRESSuRE IN PASCALS DISTANCE IN METERS

TIME DXP04 PHAX Xpm DPMAX XOPM TPMAX XTPM
.1200 3. ?9804.E#06 392. 2*3S8E007 '.02. 340'9EW0 399.

PEAK XPEAK OPPEAK XOPEAK
0.0. 0. 0.

0. 0. 0a 0.
TIME DXPM PMAA XPM DPMAX' XDPM TP#4AM XTPM
.1300 3. 6.722E*06 '.10. 2s039E#3? '.23. 2o596E#07 420e

PEAK XPEAK OPPEAK XOPEAK
0. oil 0. 0.

ne0. 0. 0.
TIME D*PM PMAX XPIM DPMAX xDPM TPMAX XTPM

*14011 3. 6s002E*06 4.30% le?6SSC07 '.43o 2.2S1E407 '446
PEAK XPEAK OPPEAK XDPEAK

0. 0. 0. 0.
O. 0. 0. 0.

TIME DXPM PMAX XPM OPMAX XOIPM TPMAX XTPN
*1500 3. 5.380E406 '.46. 1.614EW0 463. 2.OSIEs07 460.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0.1 0. 0. 0.

TIME DXPM PMAX ApM OPMAX xDPM TPMAX XTPM
s1600 3. 4s?51E006 4.69s 1.'.49E#OT '.66. 1v836E*OT 479.

PEAK XPEAK OPPEAK XOPEAK
2#592E$06 5#101E002 0. 00
no. 0. 0. 0.

TIME DXPM PMAX XPM DPMAX X0PM TPNAA XTPM
*1700 3s 4916?E'06 486. l..k96E*07 S0?. 1*635E407 SOO*

PEAK APEAK OPPEAK XOPEAK
2*4e80F06 5130SE*02 0. 0.
0. 0. 0. 0.

TIME OXPM PMAX XPM DPMAX XOPM TPMAA XTPM
.1800 49 3963SE#06 S02. 19154E*07 828. 1*446Ee0? 520.

PEAK XPEAK OPPEAK XDPEAK
po349E#06 5.630E#02 0. 0.
0. 0. 0. 0.

TIME DXPM PMAX XPM OPMAX XOPM TPMAX XTPM
.1900 4. 3.192E#06 S20. 1*030E#07 546. 1.280E*07 538.

PEAK XPEAK OPPEAK XDPEAK
2#24.6E#06 5.7'E#.f.~ 0. 0.

fe0. , ý 00
TIME OXPm Pm~k: XPM DPMAX XOPM TPMAX XTPM
.2000 4s ZO11GE406 535. 9*229E#06 571. 1.139E*07 360.

PEAK XPEAK OPPEAK XOPEAK
2.161E-*06 59929E*02 0. 0.
4 0 0. 0. 0.
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AFWL HULL Calculation of I lIT at 1000 Feet H08 Ideal Surface

PROBLEM NUMBER 13o0052PRESSURE IN PASCALS DISTANCE IN METERS

TIME 0XPM PMAX RPM DPMAX RDP" TPM4AX RIPM*2100 4. 2oSO9E*06 552. SoM6E406 596. 1*027E00? 600aPEAK XPEAK DPPEAK XOPEAKP*036E*06 6sl20Eooa 0. 0*
0. 0. 0. 0-6TIME OXPM PMAX RPM OPMAz ROPM TP14AX ATPM9230a 4. 2*032E*06 564. 69946E*06 636v 8.646E*06 636.PEAK XPEAK DPPEAIC ROPEAX1*6!4E.06 6.468E*0Z 0o 0.
0. 00 0. 0.TIME DxpM PMAX XPM OPMAX ROPM TPMAX XTPM02500 6o 1.682E~oo 613o S*B33E*O6 672. 7e388E.@6 676oPEAR XPEAK DPPEAK ROPEAKIs-i6TE#06 6984?E402 0. 0.
6.u1a~E0O5 2o505E*0j 0, 0.TIME 0RPM PMAX RPM DPMAX XOPM TPMAX XYPH.1600 4. loS96E#06 ?Ole S#37SE#06 689o 6*971E*06 693oPEAK XWEAK OPPEAK KOPEAK
l.S49E#06 6o256E.02 0. *.?*30SE'OO 89430t+00 0. 0.TIME 0RPM PMAA RPM OPMAX RO1PH TPMAR RTPM".2860 S. 1.449E#06 732. 4*SG0C*04 716.* 5*921E*06 723.PEAK XPEAE OPPEAK XOPEAKl.330E*06 6.535E#02 0. 0.
R.309E*05 9.573E#OO 0. 0.TIME ORpm PMAX RPM DPMAX EOPm reMAX RTPH03000 So 1#326E*06 ?60e 3,901E#06 751o S.165E*06 7M5.PEAK XPEAK OPPEAK XOPEAK10164E#06 69813E#02 0. Of
As255.0O5 9*5?3E#oo 0. 0.TIME 0RPM PMAX RPM DPMAX ROP14 TPMAR XVPM.3200 S. lo23TE#06 792o 3*366E*06 762. 4*542E*06 7867PEAK XPEAK DPPEAK XOPEAK10033E#06 ?*052E*02 0. 0.?*63GE.00 1.055E#01 0. 0.TIME 0RPM PMAX RPM OPM*A XOP04 TPMAX XTPMs3400 So 19141E*06 816. 2.922E*06 60? 4*.16C~OO 12PEAK RPEAK OPPEAK XOPEAK Oe
9o198E#05 ?o2S6Es o ~ 0. 0
6IS90EOOS 1.08?7E.Oz 0. OfTIME 0RPM PMAX RPM DPMAR ROPH rPRAR RTPMo360o S. 1*066E*6 643* 2*SSIE*06 633. 3o5?6E*O6 638oPEAK WPEAK OPPEAK XOPEAKA.311E00S ?*51)E*oe 0. 0.5#971E405 1.610E402 0. 0.
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AFWL HULL Calculation of I "T at 1000 Feet Hog - Ideal Surface

PROBLrM NU~sER 134052a
PRESSUsRE IN PASCALS DISTANCE IN 14ETERS

TINE DOMP PMA* *PM OPMAX XOPM TPHAX ATpm030.s 1406o*E.6 869. 2,244ECOo 6.3.IE@68PEAK XPEAK OPPEAK XOPEAK86o329* 6470579E.05 7:71GEsO2 a,.05.555E#05 I 933E#02 0. DoTINE DOPM PHAX XPp9 OPMAJC XOPM TPHAX XTP14
04000 Go 9*312E#05 a90. l.9a4C~O0 884, Z0906CO06 890.PEAK EPEAK OPPEAK XOPEAK4s932E.ps 7:943E.oZ 0, DoS.oME00S 2 302E*02 0. 0.TIME OAPO P14AX ONM DP0AX XDPM TMX AP6*.4E*05 918. 1.76aCO06 933. 2*635E.06 913.PEAX XPEAK OPPEAK XOPEAK1,123E003 1-003E.03 0. 01I.3E.03 9.'15E*02 o. 0.0T IE Mg XPf PMAE XPN4 DPMAX MOPM TPNAX ~ P
9450O 69 S.1131EOOS 946- 1*498t#oo 9*. r3p#o496PEAK WPEAK OPPEAK XDPEAKX96 #09#6 965.708EOoS a .45*E#QZ 1-472E#06 90126F.402
T 104 OXP,4 PHAX ONM OPMAX XDPN YP04AX XTP14*480o ?Q 70*55E.o5 977. 1.a7SE4097.6@2 E o ~ 9 7PEAK APEAR OPPEAK XOPEAK ?*20E#6 9*1*123E*O3 1-114E*03 le261E9.o, 9.3S2E*02lol23boa3 1-1oIE*oa 0. 0TINE 0XPpq PN*X APN OPN4AX xOP" TP#NAX XTP#4?o 7*O37E#05 997. 1.160E#oa 997. 1.863E*06 997.PEAK WPEAK OPPEAK XOPEAK

lolaJs03 1*101E*03 0. 0



AFWL-TR-77-179

I I

APPENDIX B

AFWL HULL CALCULATION OF 1 HT. PRECURSED CASE
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AFWLO HULL Calculation of 1 MT Surface Burst Precursed Cast

PRODLF'M NUMBER 13.0041
PRESSURE IN PASCALS DISTANCE IN METERS

TIME DOMP PHA ONH OPMAX XOPM TP14AX MTPM
.0363 2*-1o013E*05 469. 4.20GE*07 363. 4PI96E*07 363.

PEAK XPEAK OPPEAK XOPEAK
Of 0. 0. 0.
0. 0. 0. 0.

TIME DOMP PHAM OPN OPHAX MDPM TPMAX MTPM
e0406 2. 9o?72E#00 367. 3.314*E07 367. 49291E#07 367.,

PEAK XPEAK DPPEAK XOPEAK
4o926E#@6 2o?9?E*02 0* 0.
S.2999*06 1.966E*02 0. 0.

T14E DOMP PN'X MPH OPMAM MOPH TPMAM MTPH
.0426 2. 8o523E$06 375. 3.024E*07 375. 3.67?Eo07 37S.

PEAK XPEAK OPPEAK MOPEAK
S.618E#06 !9453E#02 0. 0.
59116E#06 1.033E*@2 0. 0.

TIMOE DOMP PMAM OPN DPI4AX OPM VPHAX MIPH
.04511 2. 9.315E*06 387. 29805740? 365. '.*721E$07 385o

PEAK XPEAK DPPEAK XOPEAK
59074E#06 1#.3E6302 0. 0.

000. 0. 0.
TIME DXMP PHAM MPN OPMAX MOPH TPHAM MYPH
*Q480 2. 9*232E*06 395. 2.592E*07 395. 3oSISE007 395,

PEAK MPEAK OPPEAK MOPEAK
4ol70E#06 2o231E#02 0. 0.
41*251E#06 1.09Es01 0. 0.

TIME 0XMP PMAX MPH OPMAX MOPH TPNAM MYPN
.60500 2. 8*.43F.*06 401. 2*464EW0 4019 3.346E'07 401.

PEAK MPEAK OPPEAK MOPEAK
49013Eo'06 2*541E*02 0. 0n
So0661406 1*094E*01 0. 0.

TIME DOMP PHAX MPH OPHAM MOPM TPMAM MYPH
.053n 2., BoMC6E06 411o 208361. 411m, 342099407 411a

PEAK XPEAK OPPEAK MOPEAK
3.790E+06 2.969E'02 0., 0.
lie 0. 60 0.

TIME DOMP PHAX PMP OPHAX XDPH TPNAX MTIPH
.056o 2.. ?*7S4E.06 419@ 2.291E#0? 421. 3*039E#07 423.

PEAK XPEAK OPPEAK XOPEAK
3oS76E*06 3*590E*0t 0. 0.
3.560E406 3*550E*02 0. 0.

TIME 0OMP P14AM MPH OPHAX MOPH TPMAM XY1PH
00600 20 70116E#06 429. 2.166E*07 433. 2e160E$O? 431.

PEAK MPEAK OPPEAK XOPEAK
3.354E*06 3*S1OE#02 0. 0.,
1*245E#06 3.0941.01 0. 0.
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AFWL HULL Calculation of 1 NT Surface Burst Precursed Case

PROBLEM NUMBER 13.0041PRESSURE IN PASCALS DISTANCE IN METERS

TIME 0RPm PMAR XP" OPHAX XOPm TPMAA XTPM2.50 R 6.496E#06 443e 2-025E007 447. 2*652E#O? 445.PEAK MXPA OPPEA,( XDPEAK?o974E'O6 3*77otooa 0, 0.2e93OE*06 3o4?0E#O2 0. tTIME 0RPM PMAX RPM OPNAJx ROpe TIPMAX MTPMW7OO R. 5oG30E~o6 454a 1*837E#07 459. 2o389Ed,07 459.PEAK XPEAK DPPv.AK X0PE,14KPo?26E*06 1*9S1C+02 0,.O
P9?82E#06 1*709E#02 0. C&TIME 0RPM PMAX Ri DPWA% XOPH TPMAX XTPN070 2@ 5.o3OE#06 466e 1*649E'O' 471. 26150E*07 471vPEAK XPEAK DOPPEAK ROpE4KPo409E$06 2o368E#02 0. 0*P*401E#06 20222E002 04 00TIME 0RPM PMAX RPM DPNAX xDPM TPHAX XTPH.0000 2., 4*862E*06 476. 101EO 465. 1*95?E*07 402.PEAK XPEAK OPPEAK XOPEAK?oI?6E#O6 3o512E#O2 0, 4P.0949*06 Z.064(402 0. DoTIME 0RPM PMAR RPM OPHAX ROPH TP14AX RTPM00650 Re 49519E*06 469. l.37?E#Q? 497o 1#783E#07 494.PEAK XPECAK DPPEAec ROEAK2916?E#46 3,4659402 0* 0.1.663.006 1.603E*02 0, 0*TIME 0RPM PMAX RPM DPMAX ROPM TPMAX XTPM.0900 3e 4,169C*06 S00. I.242E$O? 50e 1.619E*07 507.PEAK XPEAK OPPEAK XOPEAK2.114E*06 4,0939402 0. 00l.645E.06 8.694E*.1, 0. 0.TIME 0RPM PMAX RPM OPMAX EOPM TPMAX RTPM.0950 3. oE0 S~ 510.b134E*e? 520. 1@469E#07 516.PEAK RPEAK WPEAK ROPEAK29032E*06 4.325E'*o2 0. 0.,1&632E#06 1.03SE'op 0. 0TIME 0RPM PMAX ONPM OPMAX XDPm TPMAX RTPm.1OCc 3o 3*634E*06 520. 1.048E*07 531a 1o3?5E#O? 526.PEAK XPEAK OPPEAK XOPEAK1 l.960E~6 4,506E#02 0. D.

t.635E*06 2,625E#02 0o 0.TIME 0RPM PMAX RpM OPMAX ROPM TPMAX RTPM61100 3, 3*233E~o6 541. 9-OlOE006 551. IoIG7E#07 549e*PEAK XPEAK OPPEAK R0PEAK1.466E#06 3,741E#02 0. 0.1.491E*06 2,791E+02 0,. 00
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AFWL HULL Calculation of I MT S-..rface Burst Precursed Case

PR0OLEM NUMBER 13&0041
PRESSURE IN PASCALS DISTANCE IN METERS

TIME DIPM PMAX 1PM OPMAX XDPM TP04AX XTPM
.1200 3. Z.89SE006 556. 7.?75E*06 572. 1.034E*07 S69.

PEAK xPEAK DPPEAK XOPEAK
i*339E*06 4.38SE.0Z 0. 0.
i@356E*06 3*S64E#02 0. 0.

TIME OXPm PMAX 1PM OPMAX 10PM TPHAX XTPM1
e130n 3,9 2.6)9E#06 S575 6*905E606 589. 9,21SE*06 589.

PEAK XPEAK DPPEAK XOPEAK
1.243E*06 4.499E*02 0. 0.
i*2'6C*06 4*299E*02 0. 0.

TIME OWNm PMMX 1PM DPMAX 10PM TPI4AX XTPM
.1400 3. 2e387E0o6 592. 6olSZE*06 606. 6.230E#06 WeS

PEAK XPEAK OPPEAK XOPEAK
l1@10E#06 4.767E.02 0. 0.
i*166E*06 49602E#02 0. 0.

TIME DXPM PMAA 1PM OPMAX 10PM TPNAX XTPM
.1500 3. 2.1611.06 606. 5.4651.06 626. 7.372E406 6259

PEAK XPEAK OPPEAK XOPEAK
i.105E+06 5.0961.02 0. Of
1e06IE*06 4*214E#02 0. Of

TIME DOM PMAX OPN OPMAX 10PM TPHAX XTPM
*1600 3. 2.0041.06 625. 4.9661.06 645. 6*?13E#06 641.

PEAK IPEAK OPPEAK XOPEAK
9.9611.05 4.734E#02 0* 0.
9.9469405 4*602E*02 0. 0.

TIME DXPM PMAX OPM DPMAX 10PM TPMAX ITPM
00700 3o IsM5E006 641. 4*546E*06 661. 6.124EO.06 650.

PEAK XPEAK OPPEAK XOPEAK
9o446E#05 5.0301.02 0. 0.
9.4061.00 4.833E*02 0. 0.

TIME DOPM PMAX 1PM OPMAX X0PM TPMAX XTPM
41800 4. 1.7171.06 We7 491151.06 677. S.575E*06 673.

PEAK XPEAK OPPEAK XOPEAK
6.6391.05 4.2741.02 0. 0.
8*6219+05 3.5331.02 0. On

Timor OWN0 PMAX 1Pm OPMAX 10PM TPMAI( 1TPM
.1900 49 1.8981.06 669. 3.7751406 693. S*111SE*06 665.

PEAK XPEAK OPPEAK XOPEAK
s*121E*05 4.4909.02 0. 0.
8*1019#05 4.216CO02 0. 0.

TIMEr DXPH PMAX OPN DPMAX 10PM VPMAX 1TPM
92000 4. 1.492E.06 669. 3.5061.06 709. 4*76?E#06 701.

PEAK XPEAK OPPEAK XOPEAK
7.6471.05 4.3651.02 0. 0*
7.6461.05 4*274E*02 0. 0.
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AFWL HULL Ca1kulation of I MT Surface Burst Precurseci Case

PROBLEM NUMB~ER 13.0041
PRESSMIE IN PASCALS DISTANCE IN METERS

TIME OXPm PF4AX XPm OPMAX XDPM TPHAX ATPM02100 5. 194C1E*o6 696. 3*246E#06 724. 4*423E*0e 715.PEAK XPEAK JDPPEAX AOPEAK7o32SE*05 5.108ee~k 0. 0.7o230E*' o5 .6olE*O2 0, 0.TIMF OXPM PMAX P OPMAX XOPM TPHAX XTPM02300 so 1,245E+06 724. 2.804E#06 747. 3*840E#06 743.PEAK XPEAK OPPEAK XOPEAK6.552'ocs 5.203E*02 0. 0.
6o514E*05 5.l0SE402 0. 0T INE DAPm PMAX OP PH*X XOPi4 TP14AX *TPMSoCc 5 1*.19E*06 74?. 2*489E*Q6 7?S. 3*410E#oe 766oPEAK XPEAK DPPEAK XDPEAK
5.926E'o~i 5.296E*02 0. 0.50919E*OS5 .203E$02 O. 0.TI Mir DXPM PMAX APH DPMAX xopm TP04AX XTPH92600 So 14~65E006 7S7. 2.3SOE#O6 789. 3*22GE006 760.PEAK XPEAK OPPEAK XOPEAKS.6S1E*OS 5*3r9E'o2 0. 0.Sm645E+OS 5*296E+oe 0. 0.TI Mr. OXPM PHAX Xpm DPMAX XDP# TPMAX XTPfl*2?20 6. 1.002E*o6 771. 2619SE*06 S0S, 3.OI1E*06 794.PEAK XPEAK OPPEAK XOPEAKSO5SOEOOg 66OTTE*0z of 0.Se398E+O5 5*3SE*02 0. 0.TIME lDXPH PHAX XP" OPNAX xOPN TPMAA XTPM.&m80 01 9.692E40S ?820 2.o9SE6o6 810. 2.676E#06 Me5PEAK XPEAK fJPPEAM XDPEAK5*124E#OS S*323E'o? 0. 0.Sel63E*05 5.166E*02 0, O'sTIME DNPM PMAX XP" OPMAX XOPM TPMAX *TPM*2931 6. 9ol6eE*OS ?94. 1.93?E#06 627. 2o663E*06 616.PEAK XPEAK OPPEAK ROPEAlf6*112E#05 S.499E#02 0. 0.4*900CO05 S.549E*02 0. 00TIME OWNM PMAX XPM DPMAX XDPM TPHAX -XTPM.300o 6. S.913E.@5 799. 1.867E#06 8339 2*599E*06 822.PEAK XPEAK OPPEAK XOPEAK6.03SE.05 8.SSSC.02 0. 0.4.772C.05 5,?95E.o2 0. 0.TIME OWNM PHAX EPH OPMAX XOPM TPMAX XTPH.3200 6. S.266E.og 8229 1.767E#06 656, 2.426E*06 8506PEAK XPEAK OPPEAK XOPEAK4.355E*OS 5.67gEoo2 o. 0.4@326[405 S.482E#2 . 1010.



AFWL HULL Calculation of I MT Surface Burst Precursed Case

PROBLEM NUMBER 13*0C41
PRESSURPE IN PASCALS DZSIA'JCE IN METERS

TIME OXPM PMAX DP PMAX XDP" TPNAX XTPMo33?3 6. ?o$18E#05 839. I.647E*06 872. 2o269E#06 667.PEAK XPEAK OPPEAK XOPEAR
5*O92E*O5 9*@06E#02 0. 0.
4*078E*05So~?36E#02 0. 0.
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AFWL HULL Calculation of 1 MT at 500 Feet Precursed Case

PROBL.EM NUMBER 13#004a
PRESSURE IN PASCALS DISTANCE IN METERS

TIME DXPM PMAX XPM DPMAX XDPM TPMAX XTPH
m0p 2o-1*013E*O5 239e Sef?7E-04 1* 0. 0.

PEAK XPCAK OPPEAK XOPEAK
0f 0. 84312E-05 9.335E-05
0. 0. 8*926E-05 99?36E-05

TIME DXIPM PHAX XPm OPMAX XDPM TP04AX XTPM
4004 2o 1*123E*03 239. 1*4?SEin04 21. 1.123E*03 239.

PEAK XPEAK OPPEAK XDPEAK
i.122E+03 2*17OE*02 1*549E-05 3*4S4E-05

400. 3o320E-O5 3*S31E.05
rImF 0XP14 PMAX WPM OPMAX XOPH TPMAX XTPM
*0045 2o J*123E*03 239. 8*820E-15 21. 1*123E#03 239.

PEAK XPEAK DPPEAI( XOPEAK
t,122E*03 2*210E*02 1.060E-05 2*6S0E-05
4,. do 2*519E-05 2e6STE-O5

TIME DXPM PMAX XPM DPMAX XOPM TPMAX XTPN
e0048 2* 19123E*03 239. S*259E-05 69a 19123E*03 239.

PEAK MPAK OPPEAK XDPEAK
t*1ZZE#03 2e230E*02 5,461E-06 I.9'.OE-05
00 00 ?e906E-06 2,04)E-0S

T IME DOM PMAX APM DPMAX AvPP TPMAX XTPMI
.0050 2. IsIM3E03 239. S*114EinOS ?1* 1.123E*03 239.

PEAK XPEAK OPPEAK XOPEAK
to1229+03 2.250E*02 8#090E-06 8*107E.06
00 0. S.S7E-06 79291t-06

TIME DOW PMAX XPM OPMAX XDPM TPMAX XTPN
.0053 2. 3.0?4E*06 3. 7q970E*@6 3. I.I@AE*07 3.

PEAK XPEAK OPPEAK XDPLEAK
3*720E605 1,100E*01 0. 0.

0000 Qis 0.
TIME DOM PMAX ON DPMAX XOPN TPHAX XTPM

4.0056 2. 3.92?E*08 I* 5.942E*08 7. 9.735E*08 1s
PEAK XPEAK 0i1'CAK XDREAK

0. 0. S#809E4-08 1.OOOEO00
Of 0.. 0. 0.

TIME OWNM PMAX XPM OPMAX XDPM4 TPMAX XTPM
.006o 2o 1.009E*09 ?. 5.745E#0S 35. l.OSSE409 27.

PEAK XPEAK OPPEAK XOPEAK
9,969E*08 1&300E*01 0. 0.
4. 0. 0. 0.

TIME 0XPm P04AX XP14 OPMAA xopm TPMAX KYPm
*0065 20 100ISE409 41o 5.984E#08 51. 10219E#09 43.

PEAK XPEAK OPPEAK XDPEAX
4.500E606 1&100E*0l 0. 0.1
4.484E#08 390001#00 0. 0.
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AFWL HULL Calculation of 1 MT at 500 Feet rrecursed Case

PROBLEM NUMBER 13.0048
PRESSuRE IN PASCALS DISTANCE IN METERS

TIME QXRM PMAX ARM (IRMAX ADOPM TPPIX XTPM
00070 20 1.0005E09 57. 6.)06E*08 65. l.354E#o9 59.

PEAK XPEAK OPPEAK XOPEAK
1*746E*08 3.OOOE'0O 0a 0.
0. 0. 0. 0.

TIME DXPM PMA)C xpm ORMAX x0PM TPMAX XTPM
.0075 2. 9o117E*08 69e 6*437E#0S 75. 1*390E*Qq 710

PEAK XPEAK DPPEAK XOPEAK
1.004E*08 14OOOE#O0 0. 0.

of00 0. 0.
TIME OXRm RMAX OPN OPMAX XORM TPMAX XTP#4

.00610 2. 80123E#08 81. 6.310E*08 35. 1*339E#09 81.
PEAK XPEAK OPPEAK XDPEAK

0. 0. 0. 0.
0. 0. 0. Do

T114E DAPH PMAX XPM OPMAX xCPM TPMAA XTPM
.0065 Ze 7*OSOE.008 91. 6e075E*08 ý3* lo27SE$09 91.

PEAK XPEAK OPPEAK XDPEAK
0. 0. 0. 0.
Of 0. 0. 0.

TIME DXPm P04AX KPM OPMAX XOPM TPM4AX XTPM
.0090 2. 50903E008 99. 6.009E#0S 101. 1.ITSE409 101.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.

TIME DXRN PV4AX XPM OPMAX Aopm TPMAX XTP14
094 2e 5*338E.08 107. 5.933E*08 107. 1*127E*09 107.

PEAK XPEAK OPPEAK XOPEAK
06 0. 0. 0.
0. 0. 0. 0.1

TIME OKPM PMAX XPRM OPMAX x0PM TPMAA XTPM
.0095 2# 5*131E*08 307. 5,865E*08 109. 14080E*09 109.

PEAK XPEAK ORREAK XOPEAK
0. 0. 0. 0.
0. 0.l 0. 00

TIME 0ARN PMAX ARM ORMAX XOPM TP94AX XTPM
00100 2. 4.52SE008 il5. S*632E*08 115. 1*016CO09 115.

PEAK XPEAK DPPEAK XDREAK
0. 0. 0. 0.
Q. Of 0. 0.

TIME DXRN PMAA XPM OPMAX AOPM TPMAX XTPM4
.0110 2. 3.271E*08 127. 5*053E#08 129. 8*199E#06 127.

PEAK XPEAK ORPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.



AF~IL HULL Calculation of I MT at 500 Feet Precursed Case

PROBLEM NUMBER 13.0048
PftESStURE IN PASCALS DISTANCE IN MEYERS

TIME DO.M PMAM Xpm OPHAX ZOPH VPMAX XTPM
.0120 2. Z.56oE.08 139* 5*O05E#08 139. 7.565E#08 1390

PEAK XPEAK OPPEAK XOPEAK
000. 0. 0.

0. 0. 0. 0.
T11t4C DOPM PMAX XPM DPMAX XDPM TPP4AX XTPM

.0130 2. 2.I51E*08 147. 4*878E*08 149. 6*919E+O8 149.
PEAK XPEAK OPPEAK XDPEAK

0.0. 0. 0.
I.00 0. 0.

TIM4E OXP$4 PMAX XPIM OPMAX XDPM TPP4AX XYPM
.0140 ?. 1.756Eo08 157. 4*49';E*0S 157* 6.40E*0S 157.

PEAK XPEAK OPPEAK XOPEAK
*0. 0.
S0. 0.

T:PK DXPM PMAX XPM DPI4AX ADPM TPF4AX XTPM
0015n~ 2. 1*452E608 165. 4olI8E008 167. 5,459E#08 165.

PEAK XPEAK OPPEAK XOPEAK

0. 0. 0. 0.

TIM,. DXPM PMAX )XPM DPMAX XDPM TPMAX XTPM*
606r.t 1@262E*08 172. 3o886E*08 ITS# 4e967E#08 175.

PEAK XPEAK OPPEAK XDPEAD(
Of 0. 00 0.
')a 0. 00 0*

TIME DOPM PMAX EPM OPMAX XDPM 1PI4AX XTPM
.@170 1. i.0108E4o 179. 39560ý-'438 1829 '..524E*08 182.

PEAK XPEAK OPPEAK XCDPEAK
as 0. 0. 0.
0. 0. 0. 0.

TZO~ Oxpm PMAX PXPM OPMAX XOPM TPMAX XTPM
.018o Is 9*681E*07 186. 3*200E.08 18904. o.22E*08 1o8.

PEAK XJ-e:AK OPPEAK XOPEAK
do. 00 0. 0.

0s 0 . 0. a
Time: DOPM PMAX ONM OPMAX ADPN TPMAA XTPM

.0190 2. ao576E*07 192. 2,86ME'08 195. 3.6I5E*08 195.
PEAK XPEAK OPPEAK XOPEAK

0. 0 .o C.
00 0. 0. 0.

TIME OXPM PMAX XPm OPMAX XOPA4 TPMAX XTPM
00191. 2. 84009E*07 195. 2*696E*08 200. 3*36?E+08 198.

PEAK XPEAK OPPEAK XOPEAK
00 0. 0. A*

0. 0. 0. 0.



AFWL HULL Calculation of 1 MT at 500 Feet Precursed Case

PROBLEM NUMBER 13s0048
PRESStift IN PASCALS DISTANCE IN METERS

TIME DXPM PMAX APM OPMAX ZORM TPMAX XTPH
.0200 2. 79675E*07 196. 29588E*08 203. 3*255E*O8 201.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.

4*0. 0. 0.
TIME DXPN PMAA XPM ORNMAX KDPM TPMAX XTPM
.0210 2e 6*930E#07 204. 2937SE408 209. 2*971E*0B 207.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.

TIME DARN PMAX ARM ORNAX XDPN TPNAA XTPM
.0230 2. 5e631E60T 216. 1*9??E*08 221. 2.456E*08 219.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 4$
40 0. 0. 0.

TIME DXPM PMAX ARM OPHAX XDPM TPMAX XTPM
.0250 2. 4@601C*0? 227. 19644.E#08 232a 2*02BE908 230.

PEAN XPEAK OPPEAK XOPEAK
1@210E#0? 29S24E*02 1*031E*06 2.SOSC002
09 06 0. 0.

TIME DARN PMAA ARM OPMAX ADPM TPMAX XYRN
.0260 2. 4*203EW0 232. 1*S03E#08 236. .I*S8E*0S 23?.

PEAK XPEAK DPPEAK XDREAK
i*172EW0 2.603E$02 9.*46E007 2*571E*02
40. 00 0. 0.

TINE 0ARN PMAX APM DPNAX XCPN TPNAX XTPM
.0260 2. 3e521EO07 242. l.264E*08 249. 1.556E*08 247.

PEAK XPEAK OPPEAK XDREAK
i.101Eo0? 2.736Eý02 9.033E*07 2.719E*02
4. 0. 0. 0.

TIME CERN RMAX ARM DPMAX XOPM TPMAA ATPN
*030o 2. 2o969E*07 2S2# 1@068E*06 259. 1&313E*08 25?.

PEAK APEAK DPPEAK XDPEAK
IsOSSE407 2o869FO02 Bo3ME*07 2e8S2E+02
0. 0. 0. 08

TIME 0APM PMAX ARM DPM*A XDPM TPMAA XTPM
.0320 2. M.SSE007 259. 8*999E#07 269. 1*1OSE406 267o

PEAK XREAK OPPEAK XDREAK
q.94BE006 2.998E*02 ?*64SE#07 2*980E'02
at 0. 0. 0.

TIME DARN RNAX ARM DPMAX XORN TPMAX XTRN
9034o 2p 2*159EO07 269. 7#672E*07 280. 9.426E#07 278.a

PEAK xPEAK OPPEAK ADREAK
9,643E*06 3*127E#02 7*092E*0? 3*108E*02
q. 0. 0. 0.
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AFWL HULL Calculation of 1 MT at 500 Feet Precursed Uase

PROOLFI4 NUMBER 13.0048
PRESSURE IN PASCALS DISTANCE IN METERS

TIPIF DOPM PMAX RPM OPMAR AOPM TPMAX XTPM
*0360 2. I.869E*07 278. 6*S63E*OT 322. 8o062!*Q? 266.

PEAK XPEAK OPPEAK XOPEAK
9*233E*06 39245E402 6*5S3E*Q? 2eBSIC.02
0. 0. 0. 0.

TIME DOPM PMAX RPM OPMAX ROPM TPMAX RTPM
0038o 2. 19635E$07 2866. 6e02lE*07 333. 6*930EO0? 296.

PEAK XPEAK OPPEAK XOPEAK
so?90E#06 3#366E*02 5*633E#07 2*902E+02

00Oc 06 06
TIME DOPM PMAR OPM OPMAR ROPM TPMIAX RTPM
.0400 2. 1.446E*07 292. SO617E*07 345. 6o44?E*07 345.

PEAK )(PEAK OPPEAK XOPEAK
8*483E*06 39467E*02 4*894E*07 3*063E*02
Of 0. 0., 0.

TIME DOPM PMAX RPM OPMAR 10PM TPMAX 11PM
2.ZO Z I.28?E$07 300a 5*l77E407 356w 5*901CO07 356.

PEAK XPEAK OPPEAK XOPEAK
89106E*06 3*S6IE*0Z 49274E*o7 3ol60E#O2
1.253E#06 5.SO1E*01 0. 00

TIME 0RPM PMAX OPM DPI4AR ROp TPNAX XTPM
.0450 2. lo096E*07 311. 4o546E*0? 370. 5*291C'@7 372.

PEAK XPEAK OPPEAK XDPEAK
741I9E606 3.745E002 3*519E*07 3e2?7E*02
to?22C.06 8*.16E#01 0. 0.

TIME 0RPM PMAR RPM DPMAX RDPM TPMAX MTPM
.0460 2. 9*4S0E406 321. 4.I@5E*07 Me6 4e809E407 3066.

PEAK RPEAK OPPEAK ROPEAK
?*173E$06 39886E*02 2*949EW0 3*394E$02
1.841E#06 9,565E#01 0. 0.

TIME DOPM PMAR RPM OPMAX 10PM TPMAX RTPM
*OS0o 2. 8@625E*06 328. 3.81SE'07 396. 4*496E#07 396.

PEAK XPEAK OPPEAK ROPEAK
6.929E*06 3#979E#02 2*640E*07 39464E*02
19693E006 1*02SE*02 06 0.

TIME1 DOPM PMAX RPM OPMAX 10PM TPMAX RTPM
*0530 3. 7o545E#06 336e 3*376E*0? 409. 4.009E*0? 409.

PEAK XPEAK OPPEAK ROPEAK
6.364E*06 4o)35E002 2,241E*07 3.S?4E*02
4@223E*06 89287E#01 Q. 0.

TIME 0RPM PMAX RPM DPMAX ROPH TPMAX XTPM
d-05611 3. 6eVO670E6 344. 3#030EO07 422. 3.625E*07 422.

PEAK XPEAK OPPEAK XOPEAK
6e097E*06 4e2SIE#02 1.924Eo0? 3,662E*02
t.312E*06 1*866E+02 0, 0.
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AFWL HULL Calculation of I MT at 500 Feet Precursed Case

PROBLEM NUMBER 1340048
PRESSURE IN PASCALS DISTANCE IN METERS

TIME DXPM PMAX XPM OPMAX XDPM TPMAX XTPM
46011 3. 5*773E*06 355. 2.654E#07 439a 3.220E407 441.

PEAK XPEAK OPPEAK XDPEAK
5.TI&E'06 4e413E*02 1960YE007 39844E#02
1.267E*06 2,OZGE*OZ 0. 0.

TIME OXPN PMAX XP14 DPMAX XOPM TPMAX XTPM
.065o 3. 5.311E*06 463e 2@259E+07 460. 2?.SRE#07 460@

PEAK XPEAK OPPEAK XOPEAK
49931E*06 3*701E#02 1*3@9E*07 4.oooE#O2
4*OS1E#06 1#353E*02 0. Of

TIME OKPM PMAX APM DPMAX EDPM TPMAX XTPM
.0700 3. 4o914E*06 401. 1*919E#07 476. .*401E*O7 481.

PEAK XPEAK OPPEAK XDPEAK
4*282E*@e 3*82OE0@2 1*084E*07 4*149E602
44006E*06 1.512E#02 0o 0.

TIME OXPM PMAN XPM OPMAX XDPM TPMAX XTPM
**?So 3. 49605EO06 499o 1*663E*07 496. 2@116E*07 499.

PEAK XPEAK OPPEAK AOPEAK
3.775E*06 3*940E*02 9@208E#06 4#298E*02
lo500E606 2o673E#02 0. 00

TIME DRPm PMAX XPM DPMAX WOpm TP14AX XTPM
.0800 3. 4.215E$06 515. Ie4Z7E'07 512. 1*643E*07 512.

PEAK XPEAK DPPEAK XDPEAK
3e3&9E#06 4.445E'02 ?@984E#06 49.26E*02

TIME DOM 1'0 0.X XM PA XOPM TOMAX XTPM
00650 3& 3o92SE006 52*19249E*0 2o *4E0? 529.0

PEAK XPEAK OPPEAK XOPEAK
3*067E*06 4*149E#02 7,002Es06 4*564E402
.1e95E#06 2*040E#02 0. 0.

*TI1ME DXPm PMAX XPM OPMAX KOPM TPMAX XTPM
400900 3. 3.740E*o6 546. 1*095E*07 546. le469E#07 546.

PEAK APEAK OPPEAK XDPEAK
2*832E*06 4*253E.0r 0. 0.
P9.919E#06 Z*180E*02 0. 0.

TIME DXPM PMAX XPM DPMAX XDPM TPMAX XTPM
00990 4. 3.483E#06 550. 9.624E*06 558. 1@311E~o? SSG*

PEAK XPCAK OPPEAK XOPEAK
2#606E$06 4.3'.3E#02 0. 0.
?#695E406 2*353C.@2 Os 0.

*TIME DXPm PMAX XPM OPMAX X0PM TPMAX XTPM
0 1000 4. 3.265E#06 574# 8*444E#06 574. 19171C#07 574.

PEAK XPEAK OPPEAK XDPEAK
Rb406E*06 4*464E#02 09 0.
2#526E#06 2*4?9E#02 0. 0.
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AFWL MULL Calculation of 1 MT at 500 Feet Precursed Case

PR06LFM NUMBER 1360048
PRESSURE IN PASCALS DISTANCE IN vqETERS,

TIME OWPN PMAX XPH4 OPMAX 10PM TPHAX XTPM
01100 4o 2.9661.06 S986. 6.91SE006 596. 9.6861C06 596.

PEZAK XPEAK OPPEAK XOPEAK
2*096E*06 4.824E*02 0. 0.
P.233E#06 2.774E.02 0. Of

TIME 0MPH PMAX OPN OPHAM MOPH TPMAX 11PM
.3200 So 2e6239.006 620o 5946SE406 623o 6.0671.06 620.

PEAK XPEAK OPPEAK XDPEAK
1.6501406 '..766E*0Z 0. 0.
1.994E.06 3.064E*02 0. 0.

TIME 0XMP PMAX MPH OPMAX MOPH TPMAX XTPM
*1300 So 2*4151406 643o 4oS86E*06 646. 6*996E*06 643.

PEAK XPEAK OPPEAK XDPEAK
3.654E*06 4.9051.02 0. 0.
i*620C.#06 3.3501.02 0. 0.

TIME 0MPH PMAM ONH OPMAX 10PM TP14AX XTPM
.1400 9. Z*200EoO6 665. 3.661E*06 665. 6.061E*06 665.

PEAK XPEAK OPPEAK XOPEAK
1*4I4E*06 Soo9ZE*02 2.7761.06 6.192E#02
1.6521.06 3.532E#02 0. 0.

TIME 0MPH4 PHAX PMP OPHAM 10PM TPMAX MTPM
01500 9. lo903t*06 643. 3.1171.06 683. 5.0201.06 683.

PEAK APEAK OPPEAK XOPEAK
1.4441406 5.1839.02 2.3761.#06 6.2641402
l.?291@6 3.699E*02 4*103Ei'05 3.9911102

TIME DOMP PMAM MPH OPMAM 10PM TPHAM 11PM
#160o 9. 1.7461.06 702. 2.791E*06 702. 4.540E*06 7020

PEAK XPEAK OPPEAK XOPEAK
1.230E*06 S*Z?5E#02 2.0011.06 6v2841402
1*58?C*06 4*266E*02 4.0861.05 4.26G1.02

TIME 0XMP PHAX MPH OPHAM X0PIM TPI4AX XTPM
01700 9. 1.0161.06 720. 2.5571.06 720. 4.173E*06 720.

PEAK XPEAK OPPEAK MOPEAK
1.1411.06 5.3671.02 lo649E#06 6e376E*02
t.449E*06 4.5411.02 4.043E*05 4.5411.02

TIME DOMP PHAM PMP OPHAM 10PIM TPHAX MTPM
91600 9w 1.501E.06 729. 2.3621.06 739. 3*843E*06 7399

PEAK XPEAK OPPEAK MOPEAK
16323E#06 4.6161.02 1.6661.06 6.4661.02
6o033E*05 4.5671.00 4.146E005 4.9061.02

TIME DOMP PHAX XMP OPMAM 10PM TPMAM 11PM4
*lass 9. 1.439E#06 739. 292481.06 7486. 3.6686.06 746.

PEAK XPEAK OPPEAK XOPEAK
1.2601406 4.9081.02 1.S83E#06 6.1591.02
6.5451.05 491587E+00 4.31SE*05 So092E#02
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AFWt. HULL Calculation of I RT at 500 Ne.t Precursed Case

PROBLEM NU04SER 13.0048
PRESSURE IN PASCALS DISTANCE IN METERS

TIME OAPM PMAX ONM DPMAA XDP" TPmAE XTPM
01900 9. 1@396E.06 746. 2*179E$@6 75?. 3*527E*O6 7M.e

PEAK XPEAK OPPEAK XOPEAK
1#224E*0G 5.OQIE002 I*S23E.06 6o559E*02
6@414E#05 4.587E*00 0. 0.

TIME DXPM1 PMAX ONM ORMAX XDPM TPHAX ATPM1
*2000 9. 19294E*06 766o le983E*06 ??S. 3*204E#06 775.

PEAK XPEAK OPPEAK XDPEAK
1*149E$06 5.367E#02 1o406E*08 696519*02
?P633E*05 4o5I7E#00 0. 0.

TIME DXPH PMAX ONM DPMAE XDPM TPHAX XTPM
#2100 9. 1*200E#06 764. lo?45E*06 794. 2*924E#06 ?80.

PEAK XPEAK OPPEAK XDPEAK
io089E*06 5oS50E*02 1e31ZE*06 6.83SE402
8*326E#05 4o567E#00 0. 0.
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AFWL MULL Calculation of 1 MT at 750 Feet HODB Precursed Case

PROHLEM NUMBER 13.0059

PRESSURE IN PASCALS DISTANCE IN METERS

TIME DIPM PMAX 1PM DPMAX 10PM TPHAJI XTPM
.0103 2*.1.013E#05 239. 1.S?1E-05 1. Of 0.

PEAK XPEAK OPPEAK XDPEAK
0. 0. ~ 4o?6E-06 2*3?0E#02
0. 0. 0. 0.

TIME DAP" PMAX XPIM OPHAR 10PM TPNAM 1TPM
.0110 2. 19123E#03 239. 2e363E-06 201. 1*123E#03 239.

PEAK XPEAK OPPEAK AOPEAK
4-0. 0. 2o959E-C? lo@OOE'000
of 0'a 0. 0.

lime DOPM PMAM 1PM OPMA1 10PM TPMAX XTPM
.0120 2e 1@123E*03 239. 2*033E-GS IS?* IsI231E403 239.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.

TIME O1PM PMAX OPM OPMAA 10PM TPMAX XTPM
.0130 2. 1*123E*03 239. 69006E-05 153. 1.123E403 239.

PEAK XPEAK OPPEAK XOPEAK
00 0. .S9SSE-OS 2.OIOE*02
of 0. 0n 0.

TIME OIPM P14AA WIM OPHAX 10PM TPMAX XTPM
00140 2. 1*123E#03 239. Io202E-04 153. 1.123E003 239.

PEAK XPEAK OPPEAK AOPEAK
0. 0. lolORE-04 Z.0l0E.02
00 0. 06 0.

TIME DONP PMAI OPM OPMAX 10PM TPMAA XTPM
.0150 Re 1*123E.03 2399 1.99IE-04 153. Is123E+03 239o

PEAK XPEAK OPPEAK XOPEAK
0. 0. 1*8J25E-04 2.010E#02
0. 0# 0. 0.

TIME DOPM PMAX 1PM OPMAX 10PM TPM4AX ITPM
00160 2# 2eS36E#07 to 6.093E*0? I* a.629E*07 I.

PEAK XPEAK OPPEAK XDPEAK

00 0. 06 0.
TIME DOPM PMAA 0. Pm DPMAA 10PM TPMAx XTPM
90163 1# 90380E*07 I* 1*6@1E*06 It 2.539COOS Is

PEAK( XPEAK OPPEAK XOPEAK
Ae835E*07 ?.322E*O0 1*543E.Oe ?.322E*00

40. 0. 0. 0.
TIME O1PM PMAX 1PM OPMAX 10PM TP14AX ITPM

.60100 1* 3.031E008 2. 1,690E*08 3?. 3e440EO06 25.
PEAK XPEAK OPPEAK XOPEAK

00 0. 0. 09



AFUI. HULL Calculation of 1 MT at 750 Feet HOB - Precursed Case

PROWLEM NUMBER 13.0059
PRESSuft~ IN PASCALS DISTANCE IN ML.TERS

TIM4E ONPM, PMAX APM OPI4AX XDPH TP4AX XTpM1IsI~ 2.0948E#08 45. 1.653C'e 61. 3.'.32E*0O 94oPEAK XPEAtK OPPEAA XOPEAK
1*301uE#0 6*684E*oo 0. 0.as 0. 0. 0.Time DOMP PMAX XP04 QPMAX XDP#4 TPNAX XTPM90190 Is 207891E~OO 67. 1.636E*08 79. 3.480E*Oa 70.PEAK XPEAK OPPEAK XOPEAK
1*4631*Oa 3e68SE#OI 1.8211.07 4.978E'01
0o 00 00 0.TIME O*P94 PMAX ONM OPMAX MDPM TPHAx xTrpU.0200 Is Zs61#E#O8 64. 1*632E*08 914 3#S52E~oa ePEAK XPEAK OPPEAK XOPEAK1 l34SE.06 6.2711.01 2*6991'07 6.9099 05o
905SXtooT 5.247.*0 0. 00Time ORPM PNAX ON1 OPMAX MOPH TPNAX XTPM.0010 is. *3371.ou 98. 1.*?6E408 105s 343559008 98.PEAK XPEAK OPPEAM XOPEAK* b173'oOd 8.107E'01 0. 0.
0. 0. 0. 00.Time OWPN PMAX RPM OPHAX ROPM TPRAx MTPN9023o 20 16944E406 121. 1.429(406 125. 3*244E'os 123.PEA9 XPEAK OPPEAK XOPEAK
1*041L408 1*06VE*oz 4*4181'o7 14IOAE*O2
0. 0. 0. 0.TIME 0RPN PMMX RPM OPMAX XOPt4 TPMAX .X1PN*0250 2. 14605[400 140. 1*3?9t#08 142. 2*913E~oa 140.PEA)X APEAK OPPEAK XOPEAK
86865E*01 1.29SE602 0. 0.06 as 0. 0.Time 0DPM PMAR OPN DPMAK XDPN TPMAX x1PN*026o 2. 1.396E*O8 148s 1.361E#06 150. 2.7311.06 150.PtAX XPEAK OPPEAI( XOPEAK
86280COO7 1037SE402 0. 0.0. 0. 0. 00TIME 0RPM PP9AX RPM DPMAR XDPM TP?4AX RTPM.0*zoo 2. 1.166E#08 164. 1#339E#08 164. 2.S2SE'oo 164.PEAK XPEAK OPPEAK XOPEAK7*440E#07 1.5571.02 0. 0.0. 0. 0. 00TIME DOPM PMAX RPM OI3MAX XDPM TPHAR K 7PM*0300 2. 9.631E.0? 177. 1.ZIUE408 177. 2,182E#08 177.
4* PEAK 00 PEAK 00OPPEAK Of DPEAK

0. 0. 0. 0.
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AFWL HULL Calculation of 1 MT at 750 Feet HOB - Precursed Case

PROULEM NUMBER 13.0059
PRESSuRE IN PASCALS DISTANCE IN METERS

TIME OXPM PMAX OPN DPMAX OPIM TXTPM
.0320 2. .oOO9E*07 169. 1*aSTE0oO 169. 1095SE0o8 196.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
60. as 0. 0.

-- TIME DOPM PIMAX XPM OPMAX xOPM TPMAX XTPM
.0335 2. ?sO98E+O? 197. 1*189E0S 1990 104660E08 199.

PEAK XPEAK OPPEAK XCPEAK
0. 0. 0. 0.
0. 0. on 0.

TIME DOPM PmAIA ON DPMAA xDPM TPMAX XTPM
0034C 2. 6s913E*07 201. 10200E.00 201. IeG92E*08 201.

PEAK 1xPEAK OPPEAK XCPEAK
0. 0. 0. 0.

TIME DOPM PMAX XPM OPMAX X0PIM TPMAX XvPM
.036o 2s 6s078E6O? 211. 1.225E*06 211. 19833E$08 211.

PEAK XPEAK OPPEAK XOPEAK
*-06 0. 0. 0.

TIME DOPM PIMAA Xpm DPMAX *OPM TPMAX KTPM
.. 0330 2s 5.324E*07 219s 1.202E408 221. Is?29E*0& 221.1

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.

TIME DOMP PMIAX MPM DPMAX XDPM1 TPMAX MTPM
0 0400 2. 4.602E#07 229. 1.204E*08 231. 1*651E*06 231.

0: PEAK APEAK DPPEAK XOPEAK

TIME DOMP PMAX XMP OPMAX WINH TPHAX XTPM1
.0420 2. 4o242E#07 237. 1.1SlE*08 239. 1.556E*08 239.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 0. 0.

TIME DOMP PIMAX XPH OPHAX MOPH TPMAX XTPM
00450 2. 3oS04E#0? 2509 14040E#08 252. 1.361E*08 252.

00 PEAK 00 PEAK 0O PPEAK 00 OPEAK
0* 0. 0. 0.

*TIME DOMP PM4AX XMP DPMAX XDP4 TPMAX XTPM
v0480 2. 2*999E*07 260. 9*310E*07 264. 1*196E#08 262.

PEAK XPEAK DPPEAK XOPEAK
0.0. 0. Of

0. 0. 0. 0.
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AFWL HULL Calculation of 1 MT at 750 Feet HOD - Precursed Case

PROBLEM NUMBER 13.0059

PRESSuRE IN PASCALS DISTANCE IN METERS

TIME DXP1 PMAX Wpm DPMAX XDPM IPMAX XTPM
.0500 2. 2o?4.2E'07 26?. Se6'.5E+07 271. 1*106E*0S 271.

PEAK XPEAK OPPEAK XDPIEAK
00 0. 0. 0.
O. 0. 0. 0.

TIME DAPM PMAX XPM OPMAX XOPM TPMAX XTPM
00530 2e 2*421E4o7 276. ?.699E*07 283e 9*620E*O7 20*o

PEAK XPEAK OPPEAK XOPEAK
Of 0. 0. 0.
0. 0. 0. 0.

TIMer DXPM PMAX ONH OPMAA MOPM TPMAX XTPM
*0560 2. 26223E007 265. 70051E*07 292$ 6.933E#07 292a

PEAK XPEAK OPPEAK XPPEAK
0. 0. 0. 0.
0. 0. 0. 00

TIME OWNM PHAX ONP OPMAX XDPN YP14AX XTPM
.0600 2. 2.016E*07 297. 6e426E+0? 306. 8*156C.07 303.

PEAK APEAK OPPEAK XDOPEAK
Ile On 0. 0.
On 00 00 0.

TIME DOPM PMAX ONM OPMAX XOPM IP04AX XTPM
.0650 2. 1.767E#07 315. 5,613E*07 321. ?e318E*0? 319.

PEAK XPEAK OPPEAK XOPEAK
60. 0. 0. 00
0. 0. 0. 00

TIME DOPM PMAX MPM OPMAX MOPH TPMAX XTPM4
- 0700 ke loSOSE007 330. 5.095E*o? 33?. 6#369E#07 334.

60: PEAK 00 PEAK 04OPPEAK 00 OPEAK

000. 04.0

TIME OWNm PMAX APH DPMAX WDpm TPMAX XTPM
0o7so 2. 1.267E*07 342. 4.353E*0? 352. 5.406E#07 349.

PEAK XPEAN OPPEAK XDPEAK
40 0. 0. 0.
0. 0. 0. 0.

TIME DXPM PHAM APM OPMAX XOpm TPHAX MIPN
.0000 3* 1*0?4E*07 357. 3o710C*07 366. 4*609E*07 365.

'EAK WPEAK OPPEAK XOPEAK
0. 0. 2.667E#07 3.9S3E*02
h. 0. 0. 00

TIME DXPM PMAX APM OPHAA AOpm TPHAX XTPM
60650 3. 9.193E606 366. 3.179E*07 362. 30940E007 379e

PEAK XPEAK OPPEAK XDPIAK
3o234E#06 4.l'.aE*02 2.492E+07 4.IISE902
00 0. 0. 0.
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AFWL HULL Calculation of I MT at 750 Feet H04. - Precursed Case

PRObLEN NUMBER 1360059

PRESSURE IN PASCALS W)STANCE IN METERS

TIME OXPM PMAX XPM4 OPMAX XOPH TPHAX XTP14
00900 3o 7.959E#06 382. 2o725E00? 395. 3.376E*07 :393s

PEAK XPEAK OPPEAI( XOPEAK
3o069E*06 4s3.32E*02 2o3IOEv0? 4*305E.00

000. 0 O
TIME DOPM PHAX APM OPMAX x0pM TPHAX XTPM1
.0950 3. 6*926E*06 394. 2*343E#07 409. 2eg05E*07 406m

PEAK XPEAK OPPEAK XOPEAI(
2e929E*06 4oSo7E+02 2.139E*07 4e47?E*02
no 0. 0. 0.

TIME OXPm PMAX ONM OPMAX XDP14 TP14AX XP1PN
.1000 Il. 6*094E#06 406. 29035E*O? 421. a.525E0a7 418.

PEAK XPEAK OPPEAK XDPEAK
Pa764E#06 4*686to02 1#966E#07 4o621E~o2
0. 0. 0. 0.

TIME DXPM PMAX XPM DPMAX XDPM IPMAX XTPM1
.1100 3. 4*843E*06 427. 10703E007 496o 199S58C.? 442.

PEAK XPEAK DPPEAe( XOPEAK
2o554E*06 5.015E*02 1.577E#07 4*47TE002
0. 0. 0. 06

TIME GXPN PMAX ONM OPMAX xOpm IPMAX XTPM
.1200 3a 3e943E*06 446. 1.461EO07 527. i.691CO01 527.

PEAK XPEAK OPPEAK XDPEAK
P.334E*06 5.299E*a2 1.24SE#07 4*706E.02
0. 0. 00 0.

TIME DEPM PMAX APm OPMAX XDPM TPNAX XTPM
.1300 4. 3*29?E*06 466. 1*272E*07 S55. 1.4S6E*07 S555.

PEAK XPEAK OPPEAK XOPEAK
2*160E+06 5*58BE602 1*01ZE607 4*934E#02
1*724E*06 2.164E#01. 0. 00

TINE DOPM PMAX XPM OPMAX XDPM TPMAX XTPM
0140(1 4. Z.604E#06 486. 1*103C'07 581. 1*300E*07 564.

PEAK XPEAK OPPEAK XOPEAK
i*900E#06 5.676E#02 go330E*06 5*152E#02
3#942E#05 2.504E#02 0. 0.

TIME DXPM PMAX ONP OPMAM XDPM TPNAX XTPN
.1500 4o 2*433E#06 501. 9.76SE606 810. 1.161E*07 610.

PEAK XPEAK OPPEAK XOPEAK
IoM5Eo06 6*132E.02 7.002E#06 S.333E'02
4.914E+05 2e647E*O2 0. 0.

TIME DOPM PMAX APM OPMAX xDpM TPMAX XTPM
.1600 4w 2@141E+06 518. BOS00E~O0 634. 1*019E$07 634.

PEAK XPEAK OPPEAK XOPEAK
).689E*06 69342E*02 Sw946E+06 S*S43E#02
1*906E#06 9*819E#01 0. 0.



AFWL HULL Calculation of 1 MT at 750 Feet H08 - Precursed Case

PROBJLEM NUMBER 1340059
PRESSURE IN PASCALS DISTANCE IN METER3

TIME DXPN PMAX APM OPNAX xDPM TPMAX XTPM
.1700 4. 1*907E*06 533. 7.!591E*06 655. 9*152E*06 655.

PEAK XPEAK OPPEAK XOPEAK
loSSSE*06 6.59.E#02 S#119E*06 5#711E#02
1.8611.06 3*996E#01 0. 0.

TIME OXPM P04AX XPM DPMAX XDPM TPMAX XTPM
01800 169 1*722E*06 16. 6.766E*06 677. 8v?23E*46 67?.

PEAK XPEAK OPPEAK XOPEAK
1*484E#06 6*82ZE#02 4e.74.E*06 5.8971.02
toWEo06 5.460E#02 0. 0.

TIME DXP14 PMAX ARM1 DPMAX XOPM TPMAX XTPM
.1900 15e 1.595E#06 107. 6.009E*06 702. 7.373E*06 7020

PEAK XPEAK DPPEAK AOPEAK
1.3671.06 7.0651.02 3.9361.06 6o092E*02
i*554E#06 5.6061.02 0. 0.

TIME DOMN PMAX ARM OPMAX XDPM TPMAX XTPM
@2000 14o 1.469E*06 136@ 5o4551*06 721. 6*740E*06 7210

PEAK XPEAK OPPEAK XDPEAK
i*301E#06 7.260E*02 3.SOOE*06 8.2381.02
i.422E*06 5.752E#02 0. 0.

TIME DXPM PMAX ARM DRMAX ADPM TPHAX AIRM
.2100 14a 1&375E#06 150. 4*934E#06 741. 6e158E*Q6 745.

PEAK XPEAK UPPEAK XDPEAK
i.ZZ4E*06 7#45'.E*02 3*142E*06 6,384E*02
1*306E*06 5.897102 0. 0.

TIME DARN PMA1C ARm ORMAX ADPM TRMAX XTPN
e2300 11. 1*126E#06 193. 4r029E*06 782. S*090E*06 782.

PEAK APEAK OPPEAK XDREAK
i.062E*06 7*872E*02 2.573E#06 6.6691.02
1.115E*06 6.126E.02 0. 0.

TIME DAOM PMAK ARM OPMAX XDPM TPMAX XTPM
92401 6o 1.0381.06 624. 3*730E*06 796v 4.7'.6E#06 798.

PEAK XPEAK OPPEAK XOPEAK
1*023E+06 8#041E*oa 2.350E*06 6.858E*02
lo024E*06 2.2641.02 0, D.
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AFWL HULL Calculation of 1 MT at 1000 Feet HOB - Precursed Case

PROBLEM NUMBER M3OM6

PRESSuRE IN PASCALS DISTANCE IN METERS

TIME OXPM PMAX MPM OPMAX XDPM TPIIAX XTPM
.012P 2*-1&013E*05 239. 6*801E-06 139. 0. 0.

PEAK XPEAK DPPEAK XDPEAK
00 0. 0. 0.
0. 0. 0. 0.

TIMP OXPM PMAX APM DPMAX XDPM TPMAX XTPM
.0130 2. 19123E#03 280. 8.996E-06 221. o1Z3E*03 200o.

PEAK XPEAK UPPEAK XCIPEAK
Jo22~E+03 2eI88E*02 3*166E-06 So882E-06
0. Os 4o930E.-06 2.6e.O*2

TIME DMPM PKAX XpM OPMAX XOPM TPMAX XTPm
.0140 2. 1*123E*03 280. 49231E-0b 226o 1*123E*03 280.

PEAK XPEAK PPPEAA( XDPEAK
to122E.03 2o235E*02 1,73SE-05 3.07E-fl5
Of 0. 2o431E-05 1*7?2E-05

TIME OXPM PMAX XpM OPMAX XOPM TPMAX XTPM
.0150 2. Ie123E~o3 280. 1*01?E-04 228. 1.123E*o3 280.

PEAK XPEAk DPPEAK XDPEAK
1912ZEo03 2*2SSE*02 '..393E-05 5.578E-05
0. 0. 7*424E-05 I*439E*02

TIME DAPM PMAX XPM DPMAX XDPM TPMAX MPHM
.0160 2s IoM2E003 280o 1.733E-04 2331 Is123E003 260.

PEAK XPFEAK DPPCAK XDPEAI(
1*122E*03 20~05E+02 80864E-05 1*135E-04
0. 0. 1.355E-04 1*439E*02

TIME O)XPM PMAX XPM DPMAX XOPM TPMAX XTPM
0Oln 2a 1@123EO03 260. 2*699E-04 235. IeW2E003 280.

PEAK XPEAK OPPEAK XOPEAK
1*122Eo03 2.329Eo02 1.379E-04 Jo903E-04
0. 0. 2o143E-04 1.904E.0U4

TIME DXPM PMAX APM OP14AX XOPM TPMAX XTPM
0Olan 2. 1*123E*03 260o 3*838E-04 238. 1*123E*03 280.

PEAK XPEAK OPPEAK XDPEAK
ie122E*03 2.352E*02 2~071E-04 3.006E-04
00 0. 3o238E-04 3*00IEw04

TIME OXPM PMAX XPM OPMAX XDPM TPMAX XTPM
.0190 2. 1*123E403 280. 7*93BE-03 48a 1*123E*03 2690.

PEAK XPEAK UPPEAK XOPEAK
1.122E.*03 2.3S9E#02 5.390E-03 7*565E-03
0. 00 7*563E-03 5&3S5E-.03

TIME. OWNM PMAX WPM OPMAX XDPM TPMAX XTPH
o0Z2ho 2a 1.123CO03 280. 1*591E-01 48. lbi23E+03 280.

PEAK XPEAK OPPEAK XDPEAK
i,122E*03 2,422E*02 1.406E-01 1.536E-01
90983E#92 3u861E#01 1.474E-01 1@558E-01
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AFWL HULL Calculation of 1 MT at 1000 feet HOB - Precursed Case

PROBLEM NUMBER 13*0060
PRESSuRF IN PASCALS DISTANCE IN METERS

TIME DOMu PMAX RPM OPMAX XOPM TPMAX RTPM
00210 2m 16123E*03 260. ?*063E-OI 48. 1*123E*03 280.

PEAK XPEAK DPPEAK XOPEAK
1.12ZE*03 2*446E*02 6.377E-Ol 6*744E-0ol
6.7?6E*02 3*861E*01 4a.551E-01 6*916E-01

TIME 0RpM PMAX RPM OPMAX RDPM TPMAX RTPIM
,0230 2e 1.123E*03 250. 2,324E#00 137. 1*123C.03 280.

PEAK RPEAK OPPEAK XDPEAK
i.122E+03 2*492E#02 .2e2?Eo0o 2,26?E.00

-4.476E*02 3*861Es01 2*283E.00 2*23?Eoo0
TIME 0RPM PMAX RPM OPMAX XOPM TPMAR RTPM
.0250 3. 1*123E*03 308. 1*597E*00 141. 1*123E*03 308.

PEAK XPEAK DPPEAK XOPEAK
i@122E#03 29541E#02 IoME08O0 1*219E$00

..j.098E#03 4o9tb7E*O3 1*212Et00 1e220E*00
TIME 0DPM PMAX RPM OPMAX ROPM TPMAX XTPM
o0260 3. 1*123E*03 308. 2.21SEo00 151. 1*123E*03 308.

PEAK RPEAK OPPEAK XOPEAK
ie122E*03 2*56?7E*02 So297E-01 2efa17E-01
'R.128E#03 1@3039402 2*651L-01 2o811i-01

TIME 0RpM PMAA XP14 OPMAX ROPM TPRAX RTPM
.0280 3. 1o123E*03 308. 7*410E*00 30e 19123E*03 308.

PEAK RPEAK DPPEAK ROPEAK
i.122E*03 2o6l9E402 4.v513E*0O 5*7?3E*00
6o006E#02 1*432E*02 5*610E#00 5.935E.000

TIME 0RPM PMAX RPM OPMAX Ropm TPMAX RTPM
90300 3. ImI23C.03 308. 6*936LO00 143* 1#123E#03 306.

PEAK XPEAi( DPPEAI( XCPEAK
i*122E*03 2*670E*02 6.312E*00 69102E*Oo

-io328E#03 19484E#02 6*680E*00 59490E*0O
TIME 0RPM PMAX RPM iOPMAX XOPM TPMAX RTPM
,0320 2o 1*148E*03 140. 7*005E*00 151. 1o148E*03 140.

PEAK XPEAK OPPLEAK XOPEAK
i.122E$03 2obOE*02 5*614E*00 19462E*02

-S*138E#02 1*462E#02 0. 0.
TIME 0RPM PrHAX XPM OPMAX XOPm TPMAX RTPM
s0340 6. 6*060E*07 3. 5.856iEs07 15e 1*17SE4OU 3.

PEAK XPEAK OPPEAK XOPEAK
Of 0. 00 0.
0. 0. 00 0.

TIME 0RP1M PMAX RPM OPMAX R0PM TPMAX RTPM
,&036o 2. 1*249E*08 49. 6.035E#0T 68. 1.388E#O@ 56.

PEAK XPEAK OPPEAK XUPEAK
5*118E*07 89953E#00 0. 0.
S.059E*07 2.578E.0 0. 0.



AFWL H~ULL Calculation of I MT at 1000 Feet HOB - Precursed Case

PROBLEM NUMBER 13.0060
PRESSURE IN PASCALS DISTANCE IN METERS

TIME DXPM PMAX APM WPMAX XOPM TPMAX XTPM
9038o 2. 1s134E*Ob 82. 5,73B&L407 94. 1*362E*08 86.

PEAK JIPEAK OPPEAK X0PEAK
S@676E*07 5ejbOE.01 S*741E#06 6o373E*01
3 ,249C#07 1*493E*00 0. 0.

TIME DOMP PMAX 3rPk OPMAX XOPM TPM4AX XTPP4
.0400 2. 1*O33E.0B 106. 5*311E*07 114. 1*324E*08 108.

PEAK XPEAK OPPEAK XDPEAK
5.30k.*O 8*395E*01 94003E.06 9*203E*01
39216E*D7 4&958E*01 0. 0.

TIME OXPp PMAA XPM UPHAX XOPM TPRAX XTPM
016 2. 9&416E.07 122. 5*o89E*G7 126. 1*284E"08 122.

PEAK XPEAK OPPEAK XDPEAK
S.073E+07 1.042E+02 1.169E+07 1*082E#02
3,077E#07 7.991E.01 0. 0.

TIME DXPM PMAi ONM DPMAX XOPM TPMAA KTPM
*042n 2. 992?eE~ol 124. 4o944E*07 130. 1*276E'08 126.

PEAK XPEA; OPPEAK XOPEAK
5*024E*07 1.082E*02 1*215E*07 1.123E*02
3.0508.07 8939SE*01 G. 00

T'IME DXPM PMAX xpm OPMAX KDPM fPMAX XTPM
.045o 2. 7.67SE007 146. 4*207E*07 152. 1.137E*0B 148.

PEAK XPEAK OPPEAK XOPEAK
4*425E#07 1.3368.02 1.563E.07 1.359E+02
?.655E*07 1*172E*02 0. 0.

TIME DXPM PMAX APM OPMAX XOPM TPMAX XTPM
44o 2. 6#497E.oo 169* 4*Ib0E#07 169s 1.066E.06 169.

t-AK XPEAK OPPEAK XOPEAK
4*051E'07 19570E#02 1*929E+07 1.5708402
0. 0. 0. 0.

TIME C1XPM PMAX XPM OPHAX XOPM TPMAA XTPM
.0500 2. 5*916E*07 180. 4,179E*07 180. 10010c*0b 160.

PEAK XPEAK OPPEAK XDPEAK
3.800E*07 1s6878.02 2o089E#07 1.710E*02
0. 0. 0. 09

TIME OXPN P14AX XPM OPMAX XDPM TPNAX XTPM
9053o 3. 4.9168.07 195s 3ea99E*07 1956 8.815E*07 195.

PEAK XPEAK OPPEAK XDPEAK
3*424E.07 1.8748.02 0. 0.
0. 0. 0. 0.

TIME DXP*4 PMAX XPM OPMAX XOPM TPMAX XTPM
.056o 3e 4aL346E407 Me1 4o019E#07 211. 8.365E~o? 211.

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
09 09 0. 0.
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AFWL HULL Calculation of I MT at 1000 Feet HOB - Precursed Case

PRObLEM NUMSUk 13.0608
PRESSORE IN PASCALS DISTANCE IN METERS

TIME: OAPM PMAX APM 0PMAX XDPM TPMAX XTPM
.0600 3. 3.6?SE*07 229. 4*106E#07 229. 7.70?BOEO7 229.

PEAK XPEAK OPPEAK XCIPEAK
0. 04 0. 0.
no 0. 0. 0.

TIME DXP14 P14AX XPM OPMAX xDPM TPMAX XTIPM
.90650 3. 2*969E4e' 247. 490?OE*07 247* 7*060L'07 247.

PEAK XPEAK OIPPEAK AOPEAK
I'. 0. 0. 0.
0. 0. 0. 0.

TIMF DOMI PMAX XPO OPMAA XOPM TPMAX XIPPN
0Ol00 3. 2*594E.07 265. 4.349E*07 267. 6*?92E*07 265.

PC% XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 06 0.

TIME DOMH PNAX Xpm OPMAA XDPM TPMAX XTPM
.0050 3. 2o165E*O7 260. 4.453E>07 283. 6.S?1E*07 283.

PEAK XPEAK OPPEAK XOPEAK
00 0. 0. 0.
00 0* 0., 0.

TIME DOPM PHAX XPM OPMAX XOPM '#PMAX XTPm
.OT81 3. 1*968E60? 292. 4*430E*07 2926 6*41?E#07 292.

PEAK XPEAK OPPEAK XOPEAK
00. 0f 0. 00
0. 0. 0w 0.

TRWF DOM4 PMAX XP" DPMAX X0P14 TPMAX XTPm
*00800 3v I*1e9oE0o7 295. 4.422E#07 298# 6*301E*01 298.

PEAK XPEAK DPPEAK XOPEAK
0. 0. a. 00

TIME DOM4 PMAX ON OP#AAX XOPM TPMAX XTPN
OBS~O 39 I.657E'07 309. '..288E*07 312. S*883E*07 312.

PSAK XPE AK OPPEAK XOPEAK
0. 0. C. 0.
0. 0. 0. 0.

TIM4E 0DOM PMAX ONM DPMAA XOPM TPMAX ATPM
00900 3. I.431E.07 .322* 3o986C.07 326* S*237E*07 325e

PEAK XPEAK OPPEAK XOPEAK
0. 0. 0. 0.
0. 0. 00 0.

TIME DOM PMAX ONm OPMAX XDPM TPMAX XTPM
0095O 3. 1*Z65E*07 334* 3,688E.07 340. 4*825E'07 340.

PEAK XPEAK OPPEAK XDPEAK
0. 04 0. 0.
0. 0. 0. 0.

120



AFWL HULL Calculation of 1 MT at 1000 Feet HOB - Precursed Case

PROBLEM NUMBER 13.0060
PRESSURE. IN PASCALS DISTANCE IN METERS

TIME OXP#4 PMAX XPM DPMAX XOPM TPMAX )XTPM
.1000 3. Ie13IE*07 34.6e 3.364E*07 355. 49376Eoo? 352&

PEAK XPEAK IOPPEAK XDPEAK
(I' 0. 0., 0.
O. 0. 0. 0.

TIME DXPM PMAX XPM DPMAX XOPM TPMAX XTPM
61100 3. 9el86E#06 369. 297??E*07 379v 3.564E*07 376e

00 PEAK onXPEAK 00 PPEAK ~00xPEAK

0. 0.s 0. 00

TIME DMPM PMAX XPM DPMAX XOPM TPMAX XIPM
.1200 3. 7*768E*06 388. 2*362E*07 4.01. 3.o09E~07 398.

PEAK XP'EAK OPPEAK XOPEAK
0. 0. 0. 0.
00. 66 0. 00

TIME DXPM PMAX XPM OPMAA XOPM TPMIAX ITPM
#130o 4. 6.656E*06 407s l.972E*07 423. 2eSI6E407 416.

PEAK XPEAK OPPEAK x0PEAK
0. 0. 0. 0.
0. 0. 0. 0.

TI1E IDAPM PMAX APM DPMAX xOPM TPMAX XTPM
,1400 4. S.936E*06 429. 1*75SE407 443a 2o2S2E0o7 440.

PEAK XPEAK OPPEAK X0PEAK

0. 0. 0. 0.
0. 0. 0. 0.

TIME OWNm PMAX XPM OPHAX XDPM TPMAX XTPM
.1500 ". S*396E*06 447. I*S94E*07 4.61. 2.037E*07 450.

04 PEAK 00XEAK 00OPPEAK 00XOPEAK

0. 0. 0. 0.

TIME OWNM PMAX XPM DPNAX XOPM TPMAX XTPM
e1600 4. 4o?62E.06 465. 1.4.18E#0? 480. 1*80OSE*07 476.

PEAK XPEAK :PPEA: XD;EAK

000. 0. 0.
TIME OMPM PMAX XPM OPMAX XDPM TPMAX XTPM

.1600 4e 31642E*06 404. 1*108E#0? 521. 1*503E#07 4517
PEAK XPEAK OPPEAK XDPEAK

1.237E*06 S9432E#02 9o325E*06 S*5.69 o2E
0. 0. 0. 0.
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AFUL HULL Calculation of 1 MT at 1000 Feet HOB -Precursed Case

PROBLEPI NUMBER 1340060
PRESSURE IN PASCALS DISTANCE IN METERS

TIME OXPM PMAX APM OPHAX XDPM TPMAX XTPM
.1900 4. 3#20SE006 S17. 9*764E*o6 537. 19235E*07 533.

PEAK XPEAK OPPEAK XOPEAK
1*170E*06 69013E#02 6*2Z7E#06 5.933E*02
0. 0. 0. 0.

TIME DOPM PMAX XPM OPMAX A0PM TPMAA XTPM
42000 4v 2*639E*06 533. 8*633E*06 557. 1*08SE007 549.

PEAK XPE AK OPPEAK XDPEAK
1.122E+06 6.253E*O2 7.76BE+06 69173E'02
0. 0-0 0. 0

TIME DOPM PIMAA Mpm OPMAX ADPM TPMAX XTPM
.2100 49 2e$23E*06 547. 7o613E#06 574o 9*599E*06 569.

PEAK XPEAK OPPEAK XOPEAK
1*06&E#06 6*44.3E+02 7*274E*06 69399E#02
do 0. 0. 0.

TIME DXPk PMAX APIM OPMAX AOPM TPMAX XTPM
02300 49 2,046CO06 576. 6e387C.06 684o 7*671E#06 600.

PEAK XPEAK OPPEAK XDPEAK
9.?60E#05 bs884E*02 6.077E006 6*046E*02
1.548E*05 2*b03E*02 0. 0.

TIME DOKM PMAX APM OPMAX ADPM TP14AX XTPM
o2500 So 147OOE006 603. 5SeSSOEO06 725o 6*461E*06 725.

PEAK XPEAK DPPEAK XOPEAK
Ea.Sb9E*05 7.29SE0@2 4.939E+06 6.S73E*02

K6*950L*05 9o199E*00 0. 0.
*TIME DOPM PMAA XPIM OPMAX XDPM TPMAX XTPM

9253o So 1965?Ee06 608a 5.477E*06 730. 6#338E'06 730.
PEAK XhPEAK DPPEAK XOPEAK

A*.7SE*05 7*346E*02 4,796E406 69422E*02
7.151E*05 9.199E*00 0. 0.

TIME DXPM PMAX ARIM DPMAX MOPM TPMAX XTPM
e2600 5. 1*564E*06 618. 5*249E*06 744. 6908#E*06 744.

PEAK XPEAK OPPEAK XDREAK
89521EO05 7*496E*02 4*504E#06 6o519E*02
7o629Eo05 9*199E*00 0. 0.,

TIME OXPN PMAX ARM DPMAX ADPM TPMAX XTPM
02800 6. Io343E#0E. 643. 4.6S0E406 784. 5.431E*06 764.

PEAK XPEAK OPPEAK XOPEAK
?.952E.OS ?.697E#02 3.776E*06 6o771E#02
4e143E+0S 1.034E#01 0. 0.

Time DXPM PMAX AR" DPMAA XOPM TPMAX ATPM
03000 6. 1e16?E*06 666. 4*101E*06 818. 4..SOOE*06 8141.

PEAK XPEAK OPPEAK XDPEAK
7*126E*OS 8*235E*oZ 3@208E*06 7.OS2E#02
n.156E#0S 1*034E.01 0. 0.

122



AFWL HULL Calculation of 1 MT at 1000 Feet HOB - Precursed Case

PRO(ULFM NUMBER 13.0060

PRESSUR4E IN PASCALS DISTANCE IN METERS

TIME DOPM PMAX XPM DPMAX XDPM TPIMAX XTPM

.3200 be lo029E*06 688. 3*676E*06 852o 4.326E*06 857.
PEAK xPEAK. DPPEAX XOPEAK

6.5abE*05 8*629E*02 2o770E*06 7#334E+02
7o656E*05 1*034E*01 0. 0.

TIME DOPM P14AX APN OPHAX XDPm TPIMAX XTPM
.3400 6. 9*Z19E#05 709v 3*291E*06 689. 3*890E*06 869.

PEAK Xk'EAK OPPEAK XOPEAK
69000E*0S 8o9SbE.02 2*412E*06 ?.*52?E#02
6*789E#05 7*68SE001 0. 0.

TIME DOPM PMAX XPM OPMAX xDPN TPMAX XTIPN
.3600 6. do3l3E*05 728o 2o966E*06 920o 3o543E*06 920.

PEAK XPEAK OPPEAK XOPEAK
S.660E*05 9o265E#02 2*132E#06 7o775E#02
6*177E*05 l.556E*02 0. 00

TIME 0xPN PMAX x(pm OPMAX EDPM TPHAX XTIPN
o3a00 6. '?o530E#05 746. 2*712E*06 951. 3#230E*06 956.

PEAK XPEAK CIPPEAK xOPEAK
So263E*05 9.576E*02 1*909E#06 8*024E#02
S.737E#05 1*916E*02 0. 0.

TIME DXP64 PMAX ONM DPMAx xDPM TPIMAX XTPN
04000 7. 6o8Y3C*05 767. 2o4G7t*@6 963. 2o979C#06 963.

¶PEAK XPEAK DPPEAK XOPEAK
4e974*C.0 9o903E#02 1.?1SE*Ob 892SOE402
so37aE.05 2v163E#02 0. 0.
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1 Dir., WSEGp (Doc. Cont.) Labs. Wash., D.C. 20438
Wash., D.C. 20305

CO, Picatinny Arsenal
2 DOC (TCA), Cameron Sta. Dover, NJ 07801

Alexandria, VA 22314 1 (SMUPA-TN)

DIIA, Hash., D.C. 20305 1 CO, USARO, Box CM
2 DOST, Dr. Atkins, Mr. P. Haas Durham, NC 27705
4 SPSS, E. Sevin; Capt. Goss

K. Goerino; Dr. Ullrich 1 Ch. Eng. (DAEN-ROM)
I SPAS, J. Moulton Dept. Army, Rm. 5G044
2 R.AE, MaJ Mueller; MaJ Bigoni Forrest&l Bldg.
2 Tech. Lib. Wash,, D.C. 20315

1 ODORIE/Asst. Dir., Strat. Wpns. Dir., USA Eng. WWES
Wash. D.C. 20301 PO 631, VicksburgMS 39181

1 ARPA/LtC Whitaker 1 (WESRL)
1400 Wilson Blvd. 1 (WESSS) Joe Zelasko
Alinqton, VA 22209

1 Ind. Col. Arm. For.,
I DIA/Mr. Castlebury Ft. M4cNair, Wash., D.C.

Wash., D.C. 20305 20315

1 ASD/I&L, Wash., D.C. 20301 1 USAMC/AMCRD-RP-B, Wash.,
D.C. 20315

1 ARM For Stf. Col/Lib.
Norfolk, VA 23511 1 USAEC/AISEL-RD

Ft. Nonmouth, NJ 07703I Nat. War Col/Ltb.
Ft. McNair, Wi-sh., D.C. 20315
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No. cys No. cys

1 Dir., NRL/EOTPO (5503) Hq. USAF, Wash. D.C. 20330
Wash., D.C. 20375 1 SA

1 SANI
1 Cdr., N'IC (753), China Lake, 1 PREE

CA 93555 1 PREPB
S -1 RDQSM, 10425

1 OSC, Dept. Navy, Wash. D.C.
20360 1 Hq. USAF, AFTAC.'TAP, Patrick

AFS, FL 32925

1 CO, NWEF (ADS),

Kirtland AFB, NM 87117 1 AFCEC/PREC, Tyndall AFB, FL
32401

1 Dir., NRL (2027), Wash. D.C.
20390 AFISC, Norton AFB, CA 92409

1 PQAL
NRL, Wash., D.C. 20390 1 SE

1 Tech. Lib.
1 J. Boris AFSC, Andrews AFB, Wash. D.C.

20334
NSWC, Wht. Oak, Slvr. Sp. I DOB
MD 20910 1 DLSP

1 J. Petes 1 XRP
1 Tech. Lib. 1 T&E

USNCEL, Pt. Hueneme, CA TAC, Langley AFB, VA 23365
93041 1 DERP

1 Code L31 1 LGMD
1 CEC Ofcr.

CINCSAC, Offutt AFB, NE 68113
DEPARTMENT OF THE AIR FORCE 1 DEE

1 DOXS
No. cvi 1 XPFC

AFATL, Eglin AFB, FL 32554 1 AUL (LDE), Maxwell AFS, AL
I M.J 0. Matuska 36112

1 JSTPS/JPS, Offutt AFB, NE 1 AU (ED, DIR, CIV. ENG.),
68113 Maxwell AFB, AL 36112

4DSAC/XOBM, Offutt AFB, NE AFIT, WPAFB, OH 45433
1pRgo68113 Tech. Lib., Bldg. 640 Area B1• Capt Roger Scott

* I CINCUSAFE, APO New York 09012
5 SANSO/MNNH, Norton AFB, CA I ODOA

92409
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DISTRIBUTION LIST (Continued)

DEPARTMENT OF THE AIR FORCE (Continued) DEPARTMENT OF ENERGY (Continued)

No. cys No. cys

USAFA, CO 80840 i LBL (Lib.), Bldg. 50, Rm. 134
1 DFSLB Berkeley, CA 94720

AFAL. WPAFB, OH 45433 Sandia Lab., Kirtland AFB
1 TE NN 87115

1 Tech. Lib.
SANSO. POD 92960, WWPC, LA, 1 Div. 5644, J. Reed
CA 90009 3 M. Merritt; L. Vortman;

I (DEE) 0. Dahlgren

I AFGL, Hanscom AFB, MA 01730 Sandia Lab. POB 969, Livermore
CA 94550

RADC, Griffiss AFB, NY 13441' 1 Tech. Lib.
I (Doc. Lib.)

LLL, POB 808, Livermore, CA
.. L-..- AFOSR, 1400 Wilson Blvd. 94550

Arlington, VA 22209 1 L-S1, M. Hanson
1 TID

HQ. SAC 1 Jeff Thompson
1 ADWS/Lt Col Greene, Offutt AFB

NE 68113 LASL, POO 1663, Los Alamos, Nt4
87544

1 JSTPS (JLTW), Offutt AFB, NE 1 Rpt. Lib.
68113 1 J-10, E. Jones

1 ADC (ADSWO), Kirtland AFS, NM DEPARTMENT OF DEFENSE CONTRACTORS
87117

1 SACLO, Kirtland AFB, NM 87117
SRI International

1 TACLOS, Kirtland AFB, NM 87117 333 Ravenswood Ave.
Menlo Park, CA 94025

AFldL, Kirtland AF8, NM 87117 1 Tech. Lib.
1 NT
1 HO I (E TEMPO/Libr-"y
2 SUL 816 State
4 DE Santa Barba, A 93102
1 DY
1 DYV Aerospace Corp. POD 92957

10 DES LA, CA 90009
10 DES/Mr. Aubrey 1 Lib.

DEPARTMENT OF ENERGY Brn. Eng. Co., 300 Sp!kman
Huntsville, AL 358U7

No. -ys 1 Tech. Lib.

1 DOE (Lib.), Rm. J-004, Wash., D.C. McDonnell Douglas, 5301 Bois&
20545 Huntington Beach, CA 92547

1 Tech. Lib.
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DEPA'•IfT OF DEFENSE CONTRACTORS DEPARTMENT OF DEFENSE CONTRACTORS

T•( .-'.KL Cot nued)

lb. c~isNo. cys

Kaman S0., CO Spgs., CO TRW Sys. Gp., I Sp. Pk.

80907 1 Redondo Beach, CA 90278

1 0. Sachs I Lib.
1 Tech. Lib. 2 A. Kuhl

1 A. Zimmerman

, :.Kam'n Av., 83 2nd Ave
.Burlington, HA 01803 1 AVCO/G. Grant, 201 Lowell

B.rlgtonTech. Lib. Wilmington, MA 01887

Martin Marietta, POB 5837, 1 IDA, 400 Arm-Nay. Dr.

Orlando, FL 32805 Arlington, VA 22202

T1ch. Lib. Boeing/Tech. Lib., Seattle

MRC, 1 Presidio, Sta. Barbara WA 98124CA
CA 1 Tech. Lib. 1 GATC/MRD Div. Lib., 7501

N Natchez
SAI, PO8 2351, La Jolla, CA 92307 Niles, IL 60648

,. ; 1 Tech. Lib. URS, 1811 Trousdale

' 1 SAuID. Hove, 101 Cont. Bldg. Ste.310 Burlingame, CA 94010

E1 Segundo. CA 90245
1 Un IL/Or. Newmark,

I SAX/Tech. Lib., PO 10268, Palo Alto Tal Lab., R207, Urbana, IL

CA 94303 61803

1 SAI/Tech. Lib., 122 LaVeta Dr. NE I Official Record Copy

Albuquerque, NM 87108 DES/Mr. Aubrey

I tSI/W. Dudziak, 123 W. Padre
Sta. Barbara, CA 93105

I Lockheed, 3251 Hanover, Palo Alto
CA 94304, Tech. Lib.

V I CRT/M. Rosenblatt, 6269 Variel Ave.
WoodlAnd Hills, CA 91364

R&D Assoc., 4640 Admiralty Way,
POO 9695 Marina Del Rey, CA 90291

..5 H. Brode; C. Knowles% J. Carpenter
R. Lelovier, Jerry Stockton

1 Tech. Lib.

128


