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INTRODUCTION

The purpose of smoke screening/obscuration with chemical smokes such as
white phosphorus (WP) or hexachloroethane (HC) in a tactical environment

is to attenuate the transmission of electromagnetic radiation in a finite

optical path or line of sight to a threshold level of the human eye or
electro-optical sighting, designating, or guidance system. Attenuation
of electromagnetic radiation is dependent upon such factors as absorption

and scattereng evmssussslhemandapsesipitation and the crosswind integrated
concentration of the plume or puff of smoke deliberately injected into the

line of sight. The amount of chemically produced smecke (munition expen-

ditures) required can be determined from empirically derived relationships

of transmittance versus concentration data.

Current techniques for calculating munition expenditures do not consider
certain meteorological parameters such as visibility and relative humid-

ity. Ignoring such parameters can result in the incorrect calculation of

required

smoke munitions. Consequently, a semiempirical algorithm has

been developed for battlefield use for calculating munition expenditures.

The algorithm is called KWIK (an acronym for crosswind integrated concen-

tration).

gaged in

The primary output is munition expenditures for artillery en-
smoke screening/obscuration support of other military elements.

This report describes the meteorological and mathematical background of

KWIK,

Figure 1

shows a typical scenario where smoke screening is utilized to

conceal the movement of friendly forces along path X. The enemy is be-
lieved to be somewhere on a hill having a Tine of sight L. The symbols
used on the figure are described as follows:

N -

§ -

o -

A -

grid north

angle of line of sight to target

slant range to target

distance to be smoked

mean height of target

release height of smoke

wind direction

direction of line of sight from grid north

angle between wind direction and line of sight: |V - af

A block diagram is presented in figure 2 which contains details of the
four main sections of the KWIK smoke program: (1) meteorological inputs
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and calculations, (2) meteorological optics and smoke concentration cal-
culations, (3) atmospheric diffusion and smoke source strength calcula-
tions, and (4) munition expenditures. A description of the algorithm is
presented to show mathematically how the four parts of the algorithm are
derived. The fiftegn tables contain equations and values gof coefficients
which are essential to the appropriate calculations in the algorithm. A
flowchart of the algorithm is also given followed by glossary of mnemonics
ame software Mestings u#thg FORTRAN, BASIC, AND HPL programming 1aWguages.
The latter is for use with the Hewlett-Packard model 9825A desktop computer.

DESCRIPTION OF ALGORITHM

Meteorological Inputs and Calculations

Nine meteorological inputs are necessary to execute the algorithm. The
inputs are:

1. Cloud ceiling (hundreds of feet)
2. Cloud cover (percent)

3. Visibility (miles)

4, Precipitation indicator (yes or no) |
5. Temperature (degrees F)
6. Dewpoint (degrees F)
7. Wind direction (tens of degrees)
8. Windspeed (knots)
9. Length of average surface roughness element (centimeters)
Met information of this type is available in the bétt1efie1d from one of
the following sources:
1. US Army observation
2. US Air Force Air Weather Service (USAF-AWS) airfield observations
3. AF-AWS-GWC (Global Weather Central) prognostications |

In addition, the following information about the location requiring the
smoke is also an input:

= ey

1. Site identification (if any)

2. Latitude of site (decimal degrees)
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3. Longitude of site (decimal degrees)

4. Altitude of site (kilometers)

5. Julian data and Zulu hour of met data recording
6. Slant range to target (meters)

7. Angle of sight to target (decimal degrees)

8. Total distance to be smoked (meters)

9. Release height of smoke (meters)

10. Mean height of target (meters)

11. Direction of line of sight (decimal degrees)
12. Time smoke is required (minutes)

The input units are shown both in the English and metric systems because
that is the form in which they are supplied by the sources quoted. However,
the program converts all units to the metric system.

The calculation of atmospheric stability is based upon work by Dr. F.
Pasquill.! Stability close to the ground is dependent mainly upon net
radiation and windspeed. Incoming radiation is dependent upon solar
altitude, which is a function of time of day and season of the year.

The amount of cloud cover and its thickness will also influence incoming
or outgoing radiation. For daytime, table 1 is used to arrive at an
insolation class number as a function of solar altitude. This number
becomes the net radiation index (table 2) after being modified by the
amount of cloud cover and ceiling. For instance, if the total cloud cover
is 100 percent and the ceiling is less than 7000 feet (whether day or
night), the net radiation index is equal to 0. For nightime, estimates

of outgoing radiation are made by considering the amount of cloud cover.
For example, if the total cloud cover is less than or equal to 40 percent,
-2 will be used for the net radiation index; if it is greater than 40
percent, the net radiation index will be -1. Table 2 shows the stability
class as a function of windspeed and radiation index. The stability
classes are identified as follows:

A - extremely unstable
B - unstable

C - slightly unstable

1F, Pasquill, 1961, "The Estimation of the Dispersion of Windborne Material,"
Meteorol Mag, Vol 90
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D - neutral
E - slightly stable
F - stable

G - extremely stable

These are also identified, for computation purposes, as numbers 1 through
7. The net radiation index ranges from 4, the highest positive net radia-
tion directed toward the ground, to -2, the highest negative net radiation
directed away from the earth. Instability occurs when the positive net
radiation is high and winds are light and during neutral conditions with
cloudy skies or high windspeeds. The algorithm utilized this procedure

to determine the atmospheric stability category.

The algorithm converts visibility from miles to kilometers and temperature
and dewpoint from degrees Fahrenheit to degrees Celcius. Relative humidity,
a function of temperature and dewpoint, is calculated as a ratio of the
vapor pressure (Pv) at a temperature T (degrees C) and the saturation vapor

pressure (Pvm) at dewpoint Td (degrees C) expressed by:

\ P
7 Rit = -X- {100) . (1)

Pvm

TN

where

aT /T + b
P =6.11(10) ¢ d |
vm

The constants a and b are as follows:

over ice over water
a=9.,5 a=17.5
b = 265.5 b = 237.3

The above solution, according to Haurwitz? can be attributed to Tetons and p
is similar to a theoretical formula derived from the equation of Clausius L

¢ 2B, Haurwitz, 1941, Dynamic Meteorology, McGraw-Hill Book Company, Inc.,
" New York
i
5
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Clapeyron described Ly Brunt.® The only condition necessary to apply
the above is the ability to distinguish between the saturation pressure
over ice and over water, i.e., the freezing point.

Meteorological Optics and Smoke Concentration Calculations

The optics portion of KWIK is adapted from an approach to atmospheric
transmission suggested®by Downs.* Transmittance of light at various
wavelengths through a path is determined by calculating the attenuation
due to absorption by water vapor, scattering by haze or fog, and precip-
itation. When the attenuation due to atmospheric conditions is known,
the attenuation due to smoke that is required to lower transmittance to
a threshold contrast for a particular wavelength can be computed. By
use of the transmittance and empirically derived relationships between
transmittance and concentration for various smokes, the crosswind inte-
grated concentration for a particular smoke can then be computed.

Absorption is directly attributable to the amount of precipitable water
in a path, assuming the water vapor concentration in the atmosphere is
reasonably well behaved and exhibits a scale height of about 2 km. The
water vapor concentration expressed in centimeters per kilometer of path
length may then be given as: .

- woe-(L sin 8)/2 : (2)
where wo is the precipitable water along a path L and 6 is the angle

between the horizontal and the height of a target above or below an obser-
ver., No is computed from the following linear regression equation re-

lating precipitable water and dewpoint temperature (Td):

W, = 0.4477 + 0.0328T + 1.2(10)7373 + 1.84(10)7°T3 (3)

Equation (3) was fit to data extracted from Downs* (figure 4 in Downs)
and is considered valid for all geographical regions.

3D, Brunt, 1952, Physical and Dynamical Meteorology, second edition, Cambridge

University Press, London

“A, R. Downs, 1976, "A Review of Atmospheric Transmission Information in

the Optical and Microwave Spectral Regions," Ballistics Research Laboratories

Report 2710




o i G o i S e

| The amount of water vapor in the path, W, is given by:

! L ;
I' W= No[ e"(l. Sin 6)/2 dL ; (4)
{ v o g
Transmission through the absorbing component of the atmosphere is calcu- 3

essweed by using an error function 8bsorption law developed by Elsasser®

T=1-cerf (z), (5)

z
erf (z) =V—%/ e'22 dz , (6)
0

where

| z = 0.5 ByTH

B = error function absorption coefficient as a function of wave-
length (table 3).

Downs“ states that the Elsasser approach is unable to correctly address

long wavelengths and suggests using an approach described by Fisher® for
the far infrared wavelengths (8um-14um). Thus the computation of trans-
mission due to absorption by water vapor for the long wavelength case is

given by:

T = -0.0681W (7)

e

Reduction in transmittance due to attenuation by haze and fog can be
calculated by using the Mie theory. Downs" indicates that the Mie
scattering coefficient decreases with altitude such that its behavior

S RN i

o

SW. M. Elsasser, 1942, "Heat Transfer by Infrared Radiation in the
Atmosphere," Harvard Meteorological Series 6, Harvard University Press,

Cambridge, MA

§ ; “A. R. Downs, 1976, "A Review of Atmospheric Transmission Information
' in the Optical and Microwave Spectral Regions," Ballistics Research

? | Laboratories Report 2710

6D, F. Fisher et al., 1963, "Transmissometry and Atmospheric Transmission
Studies Final Report," University of Michigan, Institute of Science and

Technology
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can only be estimated. Thus the following expressions for O (Mie

scattering coefficient) are, at best, an approximation to the behavior

of the Oy versus altitude relationship

-L si 4.1
VA b B V> G(A) , (8)

opeet ST O MM (0106 y < g (), 0<Lsino< 1kn

-L sin 6/4.1

n

0.128e V<G(A), Tkm< Lsin6<e

(9)

M My * M,

where Ong is a coefficient of attenuation determined from a linear regression

equation as a function of visibility and wavelength (table 4), based upon
Downs'"“ evaluation of the best available data, V is visibility, and G()A)
is the scale height of e (1) is not constant; rather it is a function 1

1

of altitude, visibility, and wavelength. Table 5 indicates approximations
for G()) for various wavelengths considered. Transmission along a path

with attenuation Oy can be determined by the equation

L
T o Tyt (10)

Thus, reduction in transmittance due to attenuation by haze and fog can

be calculated by using equation (10) by substituting a value for M accord- |

ing to equations (8) and (9). If precipitation is indicated (by input
parameter), then the value for transmittance in equation (10) is set to
one and a calculation is made for attenuation by precipitation instead.

“A, R. Downs, 1976, "A Review of Atmospheric Transmission Information
in the Optical and Microwave Spectral Regions," Ballistics Research
Laboratories Report 2710 »
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The reduction in transmittance due to attenuation by precipitation can be
obtained from the equation

L
Tae et o (1)

where L is the path length and o, is an attenuation coefficient deter-
mined from a linear regression equation as a function of visibility and
wavelength (table 6).

The total transmittance along an optical path is the product of the
partial transmittance

Ttotal @ TaTthst p )
where
Ta = Transmittance due to attenuation by atmospheric absorption
Thf = Transmittance due to attenuation by haze and fog
Tp = Transmittance due to attenuation by precipitation
Ts = Transmittance due to attenuation by smoke

T can then be calculated from equation (12), and the desired thresh-

hold contrast of transmittance for a particular wavelength can be expressed
by using the following equation:

-
Ts PR f (13)
TaTthp
where th, the threshold contrast, is based upon the Koschmieder’ theory

and is set equal to 0.02.

After the transmittance due to attenuation by smoke has been computed, the
line of sight integrated concentration (CL) necessary to achieve this
value can be calculated from a linear regression equation as a function
of transmittance and wavelength (table 7). The data used to fit the
regression equations comes from laboratory and atmospheric test results
for transmittance through variable concentrations of different smokes

over finite path lengths. The line of sight concentrations may now be

utilized in a Gaussian diffusion scheme to determine smoke source strengths.

’H., Koschmieder, 1924, "Theorie der Horizontalen Sichtweite," Beitr
Phys Frein Atmos, 12:33-53, 171-181




Batchelor® pointed out that the Gaussian function could provide a general
description of average diffusion in a continuous plume. Diffusion studies
by Hay and Pasquill;” Cramer, Record, and Vaughan;!? and Barad and Haugen!!
suggested that Gaussian plume formulae are quite practical and applicable
in the atmosphere.

Atmospheric Diffusion and Smoke Source Strength Calculations

Successful smoke screening/obscuration in the surface boundary layer is
largely dependent upon the existence of the meteorological data necessary

to describe the diffusion process. Generally, because of the type of
meteorological observations available in a battlefield environment, an
assumption of Gaussian diffusion may be the only model for which adequate
data will exist. Since KWIK was developed for actual field use, Gaussian
diffusion theory was employed. Estimates of downwind dispersion may be
derived by using methodology developed by various individuals, including

F. Pasquill, F. A. Gifford, F., B. Smith, D. B, Turner, and R. P. Hosker, Jr.

The vertical dispersion coefficient, o , is calculated from the follow-
ing equation: <

o, = F(z; X) g(X) (14)
ln;cl X d1[1 + (cy X dz)'l]f .2, > 10 o
F(zgs X) =
d1 d2 -1
In{c; X {1 + co X =) » 2, < 10 cm

and

g(x) = (a; % P1)/(1 + 2y x B2) ,

8G. K. Batchelor, 1949, "Diffusion in a Field of Homogeneous Turbulence,
I. Eulerian Analysis," Austi-alian J Sci Res, 2:437-450

9J. S. Hay and F. Pasquill, 1957, "Diffusion from a Fixed Source at a
Height of a Few Hundred Feet in the Atmosphere." J Fluid Mech, 2:299

104, E. Cramer, F. A. Record, and H. C. Vaughan, 1958, The Study of the
Diffusion of Gases or Aerosols in the Lower Atmosphere.” Report AFCRC-TR-
58-239, Department of Meteorology, Massachusetts Institute of Technology

11M, L, Barad and D. A. Haugen, 1959, "A Preliminary Evaluation of Sutton's
Hypothesis for Diffusion from a Continuous Point Source," J Meteorol, 16:12

10
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The coefficients a;, b;, a,, b, are given in table 8,

the coefficients c¢;, d;, c,, dy are given in table 9,
and
X is total distance to be smoked (meters).

zo is the surface roughness length computed by using the average rough-
ness element (Y - one of the program inputs) and the following equation:

Tog,, z0 = -1,24 + 1,19 log,q Y (15)

where Y is estimated by a visual survey of the average height of trees,
bushes, or grass.

The lateral dispersion coefficient, Uy’ is calculated from the follow-
ing equation:

o,(x) = a xP (16)

where X is the total distance to be smoked, a is obtained from table 10
as a function of stability category, and b is a constant equal to 9.0.

The previous calculations of a, and oy are for a continuous source, such

as HC smoke. For a quasi-instantaneous source, such as WP, o, and cy

are computed as two-thirds of the values determined in the continuous case,
based on experimental results of Smith and Hay.l2

The crosswind integrated concentration, CWIC, is determined from the computed

line of sight integrated concentration value by applying a wind direction
correction factor, f, as follows:

CWIC = (CL)F , (17)

12, B, Smith and J. S. Hay, 1961, "The Expansion of Clusters of Particles
in the Atmosphere," Quart J Roy Meteorol Soc, 87:82

1
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where

f =v3.3124/[6.76 (sin A)? + 0.49 (cos A)?]
CL = line of sight integrated concentration
A = |d) - dy

d, = surface wind direction

d, = direction of line of sight

After the dispersion coefficients and the crosswind integrated concentra-
tion have been determined, source strength, Q, can be computed from the
following equations:

Continuous Source

qQ = x(ozvﬂ%)/(z%e-O.S((Z-H)/UZ)2> ° (18)

Quasi-Instantanecus Source

Q = X(ozoyn)/e-(zz-Hz)/Zozz : (19)
where
Gy S vertical dispersion coefficient
cy = lateral dispersion coefficient
H = release height of smoke source (meters) (figure 1)
Z = mean height of target (meters)
V = surface windspeed (mps)

Chemical smoke aerosols are nygroscopic and thus the source strength must
be modified by a yield factor, which is a function of relative humidity,
as follows:

QG =y, (20)

where Y is the yield factor (table 11), and Qﬁ is the modified source
strength.




Munition Expenditures

KWIK calculates munition expenditures following the procedure described
in Army Training Circular 6-20-5.13 Basically, this procedure determines
the number of guns and the number of munitions per gun in order to calcu-
late the total number of munitions needed for a smoke mission.

The number of guns is determined by the following equation:

6=0Q./5, (21)

where

oD
n

number of guns

wm
1

unit source strength (i.e., total amount of chemical material
available in one munition)

The number of guns calculated is always rounded up to the nearest whole
number.

Next, the total time for replenishment (i.e., the total time smoke replen-
ishment is required to maintain the desired screen) is obtained from the
relation:

W=T+A-8B (22)
wher«:
W = time for replenishment
T = total time smoke is needed
A = time required for buildup (table 13)
B = munition burn time (table 14)

Since time for replenishment has been calculated, the number of munitions
required for one gun can be computed as follows:

F=1+W (23)

13"Field Artillery Smoke," 1975, Training Circular 6-20-5, US Army
Field Artillery School, Fort Sill, 0K

13




F = number of munitions for one gun
W = computed time for replenishment
D = rate of fire of gun (table 15)

The constant (1) in equation (23) represents the initial munition round
fired by a gun.

Total munitions required, R, can now be calculated by the following
aquation:

(24)

where

G is the number of guns, and F is the number of munitions per gun.

4
|
|
!
{
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TABLE 1. INSOLATION AS A FUNCTION OF SOLAR ALTITUDE

Solar Altitude Insolation

« Insolation Class No.
| 60° < « Strong 4
3%* < =< 60° Moderate 3
F 15* <= < 35° Slight 2
E « < 15° Weak 1

TABLE 2. STABILITY CLASS AS A FUNCTION OF NET RADIATION AND WINDSPEED

j Windspeed Net Radiation Index

thnots) g R TIRO RIEER ) al e

1

' 0, 1 K gL TR e
2, 3 A T h TS R e

| 4, 5 a9 .k e N

l 6 g B £ B8 EF

3 7 TR RO PR YO AT SIS

| 8, 9 TR NG i e

| 10 ¢ B9 8 B9 E
n E ¢ 8 0 0 % B
>12 D 5 8 ©® ©®
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Visual
1.06um
2.3um
3.8um

1.06um

hf
v

TABLE 3. ERROR FUNCTION ABSORPTION COEFFICIENTS

Wavelength 8
Visual 0.118
1.06um 0,22
2.3um 0.14
3.8um 0.55

TABLE 4., HAZE AND FOG ATTENUATION COEFFICIENT EQUATIONS

In o, . = 1.5551 - 0,9811 1nV - 0.0197 (InV)? + 0.0041 (1Inv)3

hf
In o, . = 1,5551 - 0.9811 1nV - 0.0197 (InV)2 + 0.0041 (1Inv)3

hf
In Onf * 1.4491 - 1,0044 1nV - 0.12(1nV)2 + 0,0032 (1nV)3
Tn Of " 1.2394 - 1,0436 1nV + 0.0099 (1nVv)2 - 0.0016 (1nV)3
In O = 1.5176 - 1.7147 1nV + 0.001 (InV)2 + 0.0428 (1nv)?3

= Haze and fog attenuation coefficient

Visibility (km)

18




i TABLE 5. G(\) - APPROXIMATIONS FOR SCALE HEIGHT OF HAZE AND FOG
i ATTENUATION COEFFICIENTS AS A FUNCTION OF WAVELENGTH

f ! Wavelength G(x
‘ Visuai 26.7
1.06um 13.0
; 2.3um 5.3
i 3.8um 5.1
| 10.6um 5.0

TABLE 6. RAIN ATTENUATION COEFFICIENT EQUATIONS

, Visual 1n- o 1.3306 - 0.5825 1nV - 0,0753 (1nV)2 + 0.0129 (1nv)3 f
5 1.06um 1n"0r = 1.4098 - 0.9865 1nV - 0,0140 (1nV)2 + 0.0023 (1nv)3 ?
g 2.3um  1In- o " 1.5497 - 0.8696 1nV - 0.1084 (1nV)2 + 0.0231 (1nv)3

3.8um 1In- O * 1.5556 - 0.9013 1nV - 0.0773 (1nV)? +‘0.0173 (1nv)3
10.6um 1n=- O 1.5928 - 0.9396 1nV - 0.0627 (1nV)2 + 0.0168 (1nv)3

' o, = Rain attenuation coefficient
i V = Visibility (km)
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TABLE 7. EQUATIONS FOR DETERMINING LINE OF SIGHT INTEGRATED
CONCENTRATION (CL) AS A FUNCTION OF TRANSMITTANCE (T)
AND TYPE OF CHEMICAL SMOKE

Visual
. Fog 011 CL = 0.0093 - 0.3428 1nT - 0.0009 (1nT)2
% HC CL = 0.0119 - 0.2747 InT - 0.0013 (1nT)2
' Fs CL = 0.0142 - 0.111 1nT + 0.00004 (1nT)2
WP CL = 0.0055 - 0.1541 1nT - 0.0004 (1nT)2

TABLE 8, COEFFICIENTS OF THE FUNCTION g(X) USED IN CALCULATING THE
VERTICAL DISPERSION COEFFICIENT UZ(X) FOR THE VARIOUS

STABILITY CATEGORIES (X IS GIVEN IN METERS)

E‘ Stability Category 3 b, as b,
§ A 0.112 1.06 5.38 (107%) 0.815
B 0.130 0.950 6.52 (10-*) 0.750
c 0.112 0.920 9.05 (10~%) 0.718
D 0.098 0.889 1.35 (10~3) 0.688
! E 0.0609 0.895 1.96 (10-3) 0.684
? F 0.0638 0.783 1.36 (10%3) 0.672

L T ——— G————y
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TABLE 9. EQUATIONS USED TO COMPUTE THE ROUGHNESS CORRECTION
FACTOR F(z; X) USED IM CALCULATING
OZ(X) [zo IS ROUGHNESS ELEMENT LENGTH (cm)]

A

>

0.444685869 + 0,.294049265 (lnzo) - 0.2 7213914 (]nZo)2
+ 0.155349504 (1nz°)3 - 0,032015723 (1nzo)“
+ 2,15168 (10-3) (lnzo)s

-1.298283909 - 1.006186784 (lnzo) + 1.485094886 ('mzo)2
- 0.774136725 (1nzo)3 + 0.156559355 (lnzo)“
- 0.010823351 (’Inzo)S

10, then

5.77267 (10-"%) + 2.31943 (10-%) (]nzo) + 3,71041 (10-9) (1nz°)2
- 8.40602 (10-%) (1nz°)3 + 1.3421 (1077) (1nz°)“
+ 2,55131 (1078) (1nz°)5

z, < 40, then

-11.56134901 = 2.148242814 (Inz ) - 0.156210817 (1nz)2
+7.03582 (10-%) (1nz )3 - 1.47353 (10°%) (Inz )"
+1.18256 (10-6) (1nz)®

40, then

1108.366588 - 103.5495836 (Tnz ) + 2.424499256 (1nz )2
- 0.014584773 (1nz )3 + 4.34517 (10-5) (Inz )*
- 4.69556 (1078) (Inz )S

0.500775609 + 1.092615788 (Inz ) - 1.573065836 (Inz)>
+ 0.724276579 (Inz_)® - 0.140820904 (Inz )"
+9.61621 (10-3) (Inz)s

2]
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TABLE 10, COEFFICIENT USED IN CALCULATING THE LATERAL DISPERSION
COEFFICIENT Oy(X) FOR THE VARIOUS STABILITY CATEGORIES

(X IS GIVEN IN METERS)

Stability Category a

0.22
0.16
0.1

2 D e >

0.08
E 0.06
- 0.04

TABLE 11, EQUATIONS USED TO CALCULATE CHEMICAL SMOKE YIELD FACTOR
(Y) AS A FUNCTION OF RELATIVE HUMIDITY (RH)

For HC Smoke:

Y = 0.9337 + 0.0369 RH - 7.0 (10~%) RHZ + 6.11 (107%) RH3
For FS Smoke:

Y = 1.3775 + 0.09868 RH - 1.8 (10~3) RHZ + 1,56 (10™5) RH3

For Fog 0il:
Y =1

For WP Smoke:
Y = 3,2469 + 0,0774 RH - 1,6 (10"3) RH2 + 1,73 (1075) RH3




TABLE 12. UNIT (PER GUN) SOURCE STRENGTHS (GRAMS)

Gun
Munition

Source Strength

105 Howitzer 155 Howitzer
HC WP HC WP
18.9 1737.3 48.8 7076.2

TABLE 13, SMOKE BUILDUP TIME (MIN)

Gun
Munition

Buildup Time

TABLE 14,

Gun
Munition

Average Burn Time

105 Howitzer or 155 Howitzer
HC WP
1.0 0.5

MUNITION AVERAGE BURN TIME (MIN)

105 Howitzer 155 Howitzer
HC WP HC WP
3.0 0,0167 4,0 0.0167

TABLE 15. RATE OF FIRE (ROUNDS/MIN) VS STABILITY CATEGORY

Gun

Munition

Stability Category

Rate of Fire

105 Howitzer 155 Howitzer
HC WP
ABCDEF ABES E F
683271 00641.51
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ALGORITHM GLOSSARY OF MNEMONICS AND PROGRAM LISTINGS

FORTRAN
GLOSSARY OF MNEMONICS

Ceiling - hurdreds of feet

Cloud cover - per cent

Visibility - miles

Temperature - degrees F

Dew Point - degrees F

Wind direction - tens of degrees

Wind Speed Knots

Atmospheric stability category

Mixing depth height - meters

Relative humidity - percent

Total distance to be smoked - meters

Time smoke required - minutes

Average roughness element - centimeters

Roughness lenath - centimeters

Table of stability categories (depending upon solar
altitude and wind speedg

Table of trarsmittances owing to water vapor, haze/fog,
rain and smoke for 0.55,1.06, 2.3, 3.8, and 10.6 micrometers
Table of smoke concentration values for fog oil, HC, FS, and
WP for 0.55, 1.06, 2.3, 3.8 and 10.6 micrometers

Error function absorption coefficients
Scale "“eight for Mie scattering

Haze and fog attenuation coefficients
Rain attenuation coefficients

Table of coefficients used to calculate smoke concentrations
using the calculated transmittance values for 0.55, 1.06,
2.3, 3.8, and 10.6 micrometers

Smoke source strength values for fog oil, HC, FS, and WP
for 0.55, 1.06, 2.3, 3.8, and 10.6 micrometers

Coefficients to compute oy continuous source

Coefficients of the roughness correction factor used in
calculating oz for the various roughness lengths

Yield factors for fog oil, HC, FS, and WP

Total number of rounds required to maintain smoke screen
Number of guns

Number of rounds per gun

Unit (per gun) source strength

Smoke build-up time

Munition average burn time

Rate cf fire vs stability category for 105 Howitzer

Rate of fire vs stability category for 155 Howitzer

Total time for munition replenishment

Met observation station identifier

Stability category indicator

Wavelength indicator

Precipitation indicator

Demo indicator

\
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CH*Rwln SMUKL FPRUGIKANM,
iNTeber PU
COMMUN /ZRWIR/Z UeCUrLLeVUIFeTOTLrLUISOrY 1 POPRUY
) < I8924)0C 04 ) e XUPU(DYH)
! COMMUN /MSLIEZ STTEsSLAT pSLUNGYSALT » SJUATE 2 SZHOUR
CAML TEURULOGLICAL UNFUILS,
wRITE(uplulu0)
while(urluluQ)
WR1lIE(oelUSU0)
wiklice(oelulu0)
wRLITE(2)1lU4Uu0)
REAND(He LODUY) U
wrliletosluoyo)
< REAL(LeLULUUY) SITE
' wRile(oelUZ700)
KEAD (L9 10000 ) SLAT
whilletarlu9ul)
KA (D 1000U) SLUNG
WR1IE(S,110U0)
rbAU (D 1U0U0Y) LALT
wRileE(S5e14100)
REAND (LY 1080U0) SUUATE
/ whilt(oell2yU)
KEAN (L 000y ) SaHvUK
: wRLIITeE(oe1L500)
| whilTe(oelu2u0)
' wilb(opllisdu0) SliIkE
WRLIE(uplibUu0) SLAT
wililb(oelloul) SLOUNU
whilt(oell7uU) SALT
wRITE(uyl0200)
WRITE(L,11800) SJUDATE
wRITE(Le11l9U0) SZHOUR
whilt(op1U100)
wWRIIE(2912U0U0)
3 READN(LP10800) (U
i O (Cyux10Ue ) %0048
! wikile(or1210G0)
nEab(He J0800) C1
wllTe(del220uU)
KEAL(He L0BUY) vu
vusvUx) ,0l ;
wRITE(S912500) 4
KEAU(L91000U) P ‘
wRilt(391c400)
; rEAL(H910600) U
% 102(54/Ye ) ¥ (Tu=32.)
i wHLITE(3,12500)

| KEAD(LY10800) T2

!
'
:
i




142(D /9 ) X(TL=32,)
whileE(oylebu0)
READ(De106UV) LU
ylU=u0*1ye

{ whkile(o9127v00)
KEAU(He L0BLU) HU
wKLIE(39)128U0)
rbAL(Le LUB0U) Y
WwRilb(0e1e9U0)
wiklle(oplucui)
wHAITE(Lp130U0) LU
wKllie(oelo1lu0) C1
wRllb(oelodul) vu
3 wikllib(oel0500) P
wrillb(oelo4%00) TU

Wil (oplobu0) T1
whillc(oslooul) VU
while(oelo/ug) Su
witl it (oel800) Y
whilbE(oslUlu0)
CEML TEuRULVOLCAL CALLCULATLONS,
CALL KwiKky
CEAIMUSPHERLICS UPTILS AND SMOKC CONCENTRATLONS CALCULATIONS,
CALL AWie
CFAIMUSPHERLIL DIFFUSIUN AnD SMORE SOUKCE STRENGTH CALCULATIONS., !

b

CALL KRwiKO

CEMUNE TIUNS caPENUDITURLS.
CALL AWlK& b
wikifttorlulyo) p
sTour

CXRURMA T STATEMENITS .

100u0 FURMAT (LHL)

101uU FUKMAL (1HOD)

L0200 FURMAT (LH )

100UV FURMAT (1YH KWlR SMOKE PRUUGRAM)

10400 FURMAT (10HUCMU = YES OR NO)

10500 FURMAL (RS)

100u0 FUKMAT (LLIAMCT SLTe 4D)

10700 FORMA[ (cbnLATLIVUE UF MET SITE = DrL)

‘100u0 FORMAT(FLlUeU)

109uU FOURMAT (¢7HLUNGLTULE OF meT SITE = DEG)

LIu0 FORMAT (O1HALTLIITULDE UF MET S54Te KRILOMETERS)

11100 FORMAT(1O0HJULLIAN DATE OF mMET QUSERVATION) (

112u0 FURMA] (A1RZULU 1 IME OF Ml UBSERVATION=HR) ‘

11500 FOKMAT (13H mel SITES)

| 114y0 FURMAT (7Xr2LHIU S 23x0A3)

g 11500 FURMAT (7Xr2LHLATITUUE - VLG = (F6,2)

j 11000 FURMAT(7X921HLUNGITUDE = ukG = #F0,2)
11700 FURMAT (7Xr2LHALTITULE - kM = yFL,2)
11000 FURMAT(7X021HJULIAN DATE = DAY = »F&4,0)




11%vl
1<uul
141vV
lecul
1<€5ul
124u0
1<5u0
12oul
127u0
1200V
1290V
loULuu
191vV
lo<cul
195v0
1940V
1904V
190u0
197v0
19buU

FORMAT (7Xe2UHeULU TIME = HUUK = +F4.0)

FUORMAT (27H
rURMAT (22H
FURMA |} ( 19H
FOURMAT ( cOH
FURMAT (20H
FORMA] (108N
FORMA | ( O0H
FURMAT (1914
FURMA L (01K
FURMA] (cort
FUKMA | (44H
FURMA | (441
FURMA | (44H
FURMA [ (4411
FURMA] (44N
FURMA) (4H
FORMA | (4btd
FURMA] (440
FOKMAT (44H
ND

CELLING = HUNUKREULS OF FEET)
CLUUU (OVER = pPERCENI)
VISILILITY = MILES)
PRECLPLITATION = YES VR NO)
[EMPERATURE = UEOG F)

vew FOIN| = Lk F)

wihpu DIRECTION = TENS OF VEGS)
wlnw SPELD = KNOTYS)

AVEKALE KOUGHNESS ELEMENT = CM)

METEOROLOGICAL INFUTSS)

CELLING -
(LuUDb Cuvek -
vislusleliny -
PRECIPITATLUN
TemPERATURE -
bew POLNI -
wlinbD DIRECTLION -
wlinb SPEEU

AVE KOUGLHNESS ELEMENT

METERS
PERCENT
KILOMETERS

DEG C
DEG C
VEG
KNOTS
M

1Fo,2)
'Fo,.2)
'FB2)
tSx0Ad)
vFo,2)
1Fo,2)
FE,2)
1FB,2)
1FB,2)

s o




SUpRUUTINE AWiK1
COUMMUIy /MSLITEZ SITESLAT o SLUNGeSALT #SJDATE ¢ SZHOUR
INTEOLIK PV
COMMU ZKWIRZ UrCUrCleVUIPrTUPTLrDUPSOrYrPOPROY
7l F(O8)eC (Do) o XUru(bol)
ivfeGer PoCIAL
wilMENSLUN PSCTAB(/70Y) 1 PSC (L)
KEAL MU
JALA Pl /06141590047
VATA ((FSCTAB(LrU) pIS107)ed=1,Y)/
1edecrdrbonru
lecrcrdr4rvrur
Le2e el ederne
Crerorhrdonr00
crerIrhodolh D0

c P14 14940
QP44 0494000
QrIrH4rl el
4040440404/

UATA PaCll)/ahA Z1PSC (L) /utin /

UAILA ol (D) /7410 /PSC(4) /4H0 /

UALA oL D) Zutit /ePSC (o) /att /

CHmLTEURULUOLLAL CALLULATLIONS,

1"(\-1 P =4 LUU.) o0 To lyuu
(LU 0T clb0ebUlce) GO TOU 1lyvu
1i=u

L=y

eV 10 ¢alu

10uu LU Lo

C LAaLCubalt ARNGULAR FRACTION OF A YEAK FOR A OGIVEN JULIAN uATE.
RYSFL/1u30.
09:IOUO/P1
SLAISSLAT*RY
AUSL(SUUATE=L1+) #3500 ) /30D 242

C CALLULAIE S0LAR DECLINATION AivoLt (A4),

ALl=AORRY

ALI2T949348+AU

ACZACH (L eY14B/*¥5INIAL) )=(UUT79D2H%(US(AL))
AESAZ+ (U eULIYYILAL INI2%AL) ) =(U . VUulue*L05(2%A1))
ACSALRKY

AV=29 44 30*RY

AHSHINCAS)*51IN(AZ)

AHSAS INnLAY)

C Cakeubalt THE TIME OF McRIDIAN PASSAGE = TRUE SOLAR NOON (AS),
ADZ 1o+ (Uel2307%SIN(AL) )=(0e004289%C0S5(A1))
ADZAD+(UelDIBUY*SIN(2%AL1) )+ (0,000783%C0OS(2%A1))

C CALLULATE SULAR HOUR ANULE (Ao) e
ADZ1Y  * (SCHUUK=AY ) =SLONG
ALSADXKY

e~N~C U F 0N+




C LaLLUubATE SULAR ALTLTube (A7),
ATZSLISLAT ) 2S LN (A4 ) HCOS (SLAT) *L0OS (A4) *COS (Ab)
ATSASIN(AT)
C LaLLULATE TiMe UF SUNRISE AND SUNSET (B00131) .
3 ADZ=1, TuDI*SALT #4%0, 40795
! ABSALRRKY .
AYS(SLIAB)=(SIN(SLAT) *SLiv(A4) ) )/ (COS(SLAT) *COS(AY))
A9=ALUL (AY)
AYZSAYrUY
Ag:Ag*‘duo/JUUQ’
BUSISLUNG/LD. ) tAD=AY
LIS(SLUNL/LL. ) TtALTAY
1 1F (sl elbe <4,) LU 10 1luu
! vi= pl=c4.
d lluu  CUNIT LWL
: AT<AT*LY
C CALLULAIE LindUuATLUN CLASS WNUMUBEK .
le=y)
LF (A7 sLbke 00s) VU TO 12uu
L=y
vl VU 150V
1€VUu  CLUNI InuE
. LF (A7 JLbke 95e) GU TO 130u
ol 1230
L WV 0 150U
| louu  CUNITLnvue
| LF (A7 oJLbe L1be) U TO 140u
# le=2
| WU [0 1500
140y  CUNI Lok
LF(A? P =8 Uo) w0 To 2200

1oUu LUl livuc
1320
LF(C1l +oTe 90.) GU 10 1loUU
13=12
oV 10 1900
louu  CUNIINUE
P (L0 sUTe €l00.00%2) GO (0 1700
13z212=2
oV 10 1900
L7uu  CUNT ANUE
; LF (L0 osobe 487n.80%0) GO 10 1bUU
LIz (2=-)
w0 TV 190U
180U CONIT Inue
3 WF (Ll onkEe 10Us) GO TO 1900
i 19=12-1
LY0Uu  CUNTLnuUL

1231
’ C LALCULATE neT RADIATION INDEX FUR DAYTIME,
{
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20Uvu

cllu

lF(lé olNE o U) (C1V] IO 2000
15312

COnNT Iivue

LF (13 +0Te 1) LU 10 210V
19=1

CUNIT L1ivur

L1=195

vl LU ¢vlu

C CuMpuTe e T RADLATLIUN TNUEX FUR NLOHTTIME,

ceuu

PL4YV)

CONI LU

IEtCl suls 400) (S0} 10 Z&DU
L1l=-¢

wV 1V ¢3s0u

Lunit Linvue

11=-1

L CALLULAIE PASWULLL SIABLLLITY CAIAGURY,

&9Uu

a4uuy

242

244y

24%ou

c4ou

29lu

292v

294y

290y

U Linu

1420

Lo=u

L ULl Gvke %) WU 1O 2400

14<1

LU Linue

LF(1l oivke 0) LV |0 2420

14=/

CUNT Lt

LF(1l sivke ¢ ) VU Tu 244y
L4y

CUIN T ANUL

LF (11 oinke L) UV 10 240U

1424

CUNI Livub

LF(Ll siike U) VO 1O 2“80

4=

CUNI L Ivue

IF (11 osivke =1) OU Tu 25u0
1420

CONT Liwte

tF (11 onbEe =2) VO TU 2520
4z7

CUNT LinuE

LF(SO J0be <o) GU TU 2540
15=1

CUNT Livue

LF(SU +0Ee 44¢) GU TL 2560
1922

vl 1V ¢/70U

CONT Linue

LF (S0 +0oEke Do) GO TOU 2580
1024

WO 1V <¢70U
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Wt T

296U  CUNIT Linde
LF (SO0 0ke 7e) GO Ty 2600
15=4
00 10 ¢70uv
20Uu  CVOUNTInuE
LF (S0 .0k o) LU Tu 20c0
1Y3H
w0 TO ¢700
éoecu  LUNITLWUE
LF(SU J6ks 10.) GO 10 o4y
LY=o
WU u 700
2o4y  CLONTLlnue
LF (50 +0Ee 1162 GO TO 20U
3 197
E 1 WU Vv «70U
ooy CUNT Lue
IF‘SU sube L120) GU 10 208U
| G 1~4CY
WU 10 ¢70U
208U LUNI L

L=y
: 27uu  LOUNIT LivuL
E PUZPSLIABLL4rLY)
3 C LALLULATL MEXINU LLPTH HEIGHT,
PLlzPO
MUZS(De=PLl)#Lcl e *(10=TL)/0Ft(PL1*Y,u87*(50+0.5))
g 1 /(1co*¥8.,23TE=U*H8yY)
Q C LhLCubale RelATLIVE RumIvliTy,
k! 1P (10 4ule Ue) LU TU 28U
| AUSYebH
5 vlUzZ205.5
? LF(T0 JLbke Ue) LU Tu 2850
g 20UU  CONI dnuE
: AUZ 7 eYH
puU=237.9
4OVU WUNI Lt
LF(11 J0ke Ue) LU Tu <Y0v

Al=Ye)H
Wdw2bben
LF (11l eLte Ue) LU Tu 295y
Z29uu  CLONI Livue
Al=/e5H
i Llz237.9
: Z295u CUNTLuE
! ‘ tU=oell*lue*x((AUXTU)/(BU+TV))
LlZoell4lue**x((AL1%TL1)/(B1+T1))
KU=(E1/c0)*100.,
whkilk(oy20000)
wKilt(oy10200)
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v/UslloryeccruellrysnrUel/

0/4007'1300.1".').3':)01".)00/
Collelel)/ZUe0UYS70Ls(lraec)/=0ed4b/1CS(10103)/=0e00097
Colle2e1)/UeU11970C5(10202)/=UecTtT/eCS(10203)/=0.00137
Colledel)/U.019270C5(10302)/=0e1110/9¢CS(10r303)/0.000047
Collr4e1)/0eQUuS7eCH(10492)/=0el54L/eCS(1r403)/=0.0004/
gg\‘olpl)/U.Uuyé/oLb(dvlod)/-O.OQZd/rCS(Z'1!5)/-U00UU9/
Colererl)/0e01197005(20202)/=0e2T4T77/1CS(20203)/=040015/
Coldrd3r1)/0e0l6270C5(20302)/=0611107/0CS(20303)7/0.00004/
Col2rdr1) /70400997005 20492)/=041581/79CS(20405)/=0.00047/
CotlIrlrl)/ZU0.0093790LS5(30102)/=0e3U42870CS(30103)/=0.00097/
Cole2rl)/Ueull9/Ze0s(30202)/=042T4T/0CS(S0gr3)/=0400Ul13/
Col3r391)/70e0ll2/00S(30392)/=061110/9CS(39303)70.00004%7/
Col304901)/Ue0UDD70CS(30492)/=0e1541/0CS(30405)/=0.00047/
Col%el01)/Ue00Y370CS(40102)/=0e0U426/9CS(Gr1r5)/=0e.0009/
Col@e2el)/UeuUll97 e (401ce2)/=0e2747/9CS(4e2e3)/=0.00137
Col4e391)/U0e01427005(49002)/=0611107¢CS(49303)/0.00004/
Col4rdrl)/ueQUDDZ 1L (40492)/=061541/0CS(4r403)/=0s00047
Col0rlel)/0euUY3700L5(D0102)/=0e3428/9CS(Dr103)/=0.00097
ColDr201)1/0e01197005(50202)/=0e2747/1CS(5920¢3)/=0.00157
LolDrdr1)/Ue0142/70C5(D0392)/=0,1110/¢CS(50305)/70,000047
COUDr491)/0euUSD/Z1LS(Dr492)/=0e154170CS(50403)/=0400047
Pi1 /3¢14159c054/

NV /N /

YLSZIHYESY

FNA(AJSEXP (=S%A/2)

FNp(B)SeXP (=U%x%2)

FNC(C)SEXP (+CxS5*AL0G(0e1/H (W) ))

FINUID) SEXP(=D%XS/74,1)

CEAIMOSPHERLICS UPTICS AND SMOKE CONCENTRATLIONS CALCULATIONS,

(0

e YES) w0 10 300vu

whkilie(oelUvu0)

whiib(oe30000)

whiTbt(oplu2u0)

CUNIT lnuE

vizaLuu(vu)

VESV1avil

vISvervl
H1)S1,95901=(0.9811%V1)=(0eu1l97%v2)+(0,0041%V3)
H1)SpXxr(H(L))
H(2)S1e5901=(0.98L14VL)=(Ueul9Txv2)+(0,0041%VJ])
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H{2)Sp Xp(H(e))

| MU3)Z1e4491=(1e0044%V1)=(0e012*%v2)+(0.0032%V3)
1 HI) S xrn(y))

H{4)S1ecd94=(1.y4302V1)+ (YUeyu99*y2)=(0.U016%*y3)
i Hld)Ze ar (H(4))
M(D)Z1eH170=(1e71472V1)+(UeQUUL*VZ)+(Qoul2B*VS)
Hi2)SpaAr (H(D))
KUL)S1e0300=(Ue082HD2VL)=(yueu7532v2)+(0,0129%v3)
KRL)Zear(K(l))
K2)=1.4098=(u9809*V1)=(peull*v2)4+(,3E=03%V3)
Kic)ISparir(e))
KUE3)Z1eo497=((ebLYOEVLI)=(uesVo42V2)+(0,0231%y3)
K SLar k(D))

KUG )1 40000~ (U eYULI*VL)=(YeUT732V2)+(0U1T73%VI) 1
) Sear (K4) ) :
KUD)ZLeH9¢8=(yePI390%VL)=(UeUbcT4V) +(0sU108%Vv3)

Ko)Scar(k(n)) i
HnuU=sudeu

whilt(op21UUL) :
KbAN(DeLVolU) 1o

whilb (0e3<UUU)
rbaulueilolu) o
LF (1) esue YES) wu 10 Sluu
witl it toed%UU0) N
wRilb(updouul) S
wikllbe(oylu2uv)

Aluu  CUNIT LivuL
HIsH3/1ulU.
LF (Y ole Ug) ey,
LEo*(pFaslols.) |
HLSSLN(S) *HO |
HE=LUS(S) *HY |

C o=31INtl3)

H4=U.
LF(S osivbe Ue) HY4Z14/S

C CALLULATE PRECIPITABLE WATEK,.
WU o4 77+ (Ue00co*11) 4 (1o =U3%TLI*T1)+(1.84E=05%7T1%T1%T1)
LF(D Jbuwe YES) WU TO 330y
wRITE (0p300U00) w

SdVLU  LUNT Inue

C CALCULATE AMOUUNT OUF WATER VAPOKR LN PATH.
LUSHS
Liz=H0
Le=Lo0
LISV eD®(LLITL2)
LésL2=L L ]
LOS0e 80751 %L Y ﬁ
WUOSOeOXLUX(FNA(LIHLL)+FNA(LO=LS)) |
wlaw*p( |
LF (D +ewe YES) 00O TO 34900

st g




e R
o

I TN

SLAVIV

wRilL (0r30500) wil
CUNTlUE

C CALCULATE TRANSMITIANCES FOR UebDrlel002e303,801066 MICKUN WAVELENGTHS

d9Vu

UU O4yu J=1rb

LF () twe YES) GO T9 3500
WwR1TE(0)1l0200)
wRITE(L)%0000) WLNGTH(J)
wKile(oe1lU200)

LOUNT Livue

tF(J siibe D) GU TO 3600
T(Url)=cXP(=0.U08]1%w)

oV 10U L70U

L CALLULAIE ITRANSMITTANCE OWlno Tu AUSUKPTLION BY WATEK VAFUR,

S1S1VRV]

/v

J0Uu

CUNIL Livue

LUS (B (V) *ouUT(wlxRl)/2.)
Llznu

Le=L0

LO=Ue*(L1¥LC)

LY=L 1

LOSUe2o0L DL *L G

[2ZUe kL 4x (FNL(LI+LY) +FiNBS(LO=L D))
1lUrl)a(ce/oURT (L)) XT2
1(url)=i=T(Jry)

Cunt Livue

LF () soue YES) LU 10 Sbui
wRllk(oed/7000) 1(url)

CUNI Iivue

C CALLULAIL IrANSMITiANCE Owlnu TU ATIENUATION BY HAZe aND FOG.

dY0u

LF (P sLuwe HWU) U Tu 390v
tlur2)=1leV

vV U 41uu

CUNIT vt

LF (V0 4uTe ulu)) U TO 4yUu
LU=y

Li=HU

Le=LU

LIZU0eL*(LLFLZ)

LHSLe=L 1

LOS ) ecbbb 7Dl %L 4

1930 e LALHE(FNC(LI+LD) +FNC (LI=L D))
1oz X (=H(J) *T3)

LUSHO=HY

wl=n4

Le=H4+L U

LISUeLR(LLI*TL2)

L4sLe=Ll

LOSVecoob7ol*Ly

19TV e LRLU* (FND(LI+LD)+FND(LS=LD))
TOSeXP (=0,128%TH)
r(ur2)=14%To0




oV v 4100
40Uy  LONTLNnUE
L0=H3
Llznu
Le=L0
LIOSUeL*(L1+L2)
L4sLZ2=-L1
LOSUec00b /bl %L Y
1720 el U* (FND(LIHTLD) +FND (LO=LD) )
1 (ur) e XP(=tH(J) *17)
4luu CUNI LU
LF (U quwe YLS) GU TO 420U
wKllE(0eI36000) T(ure)
C CALLULATL [KANSMITIANCE OWING TU ATTEWUATION BY KRAIN,
w2lu CUNITLINUE
LF(F sLue YES) GO TO0 440u
4duu LU finun

1LUrd)=1oe
w0 U 4ouU

440y WUNITLIWwIE
LF (VU suls ¢0e) GO TU 430U
1 (U ) =L AP (=HIxK(U))
4ouu WOl Ll
LF () souwe YES) LU TO 4ouu
Wikl IE (e 390U0) 1(Ury)
C Labiubale TrRANSMITTANCE OWING TO ATTENUATION BY SMOKE,
400U LUNT Liyue
10U ) Zue/ (T (Url) xT(Jr2) *T (D))
L"'(](\J"‘i) slbe 1) GO TV “’UU
1(Jelb)le
4700 LUNITLINUL
LF () osbwe YES) owu 10 4o0U
whiTE(ueQUUU0) T(urey)
wRITE(orlUu2uv)
C CaLCULATE SMURE CONCENTRATION,
480U LUNI Livue
WF(TCUey) ennke 1le) GO TO bUUO
wO 49yy [=1.4
Clurl)=ye
490u  WUNTINUE
GO 10 5c00
20uu  CONT LInue
T6zALUL(TJdr4))
192T8% 0
UU bluu K=1,4
CUJrK)SLO K1) +LS(JrKp2) XTB+CS(JUrKe 3) XTY
sluu  CONTINUL
ocuu  COnTLiwue
LF (U JLuwe YES) GU TO H300
wWRITE(oo41000) C(Url)
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whilTe(oa4clu0) Llure)

wRLITE(L)40000) L(Urd)

WRITE(L44000) L(Ur k)
HOUU  LOUNTInUL
S4U0u  CUNTLINUE

LF (1) ocuwe YLS) LU TO

whlie(o,1ulu0)
29Uu  COUNIT Livue

KL TUKN
C*FurRmAT STAIELMENTS,
10uul FURMAT(1HL)
101uU FURMAT (1HU)
LUcu¥ FURMAT (1H )
10000 FURMAIL (FL1UWU)
S00uU FUKMATL (con ATMUSFHERIC OFITICS ANDe

P 24 SMURE CONCENTRATLON CALCULATIONSS)
dluul FUKRMAL (51 SLANT KRANGE TO TARGLT = METEKS)
3¢Vul FURMAT (31 ANLLE UF Slont Tu TARGET = DEG)
o4UUU FURMA| (49N SLANT KANLE TO TAROGLT METERS
IVUUY FUKRMA L (49H AlubLE OF S1ohl TU TARGLET - Do
JLUUUU FURMAT (4911 PReCIPLTABLE WATER CmM/KM
300Ul FUKRMA | (49N AMOUNT OF WATEK VAPUR IN PATH CM
d7Uul FUKMA| (47H IRANSMITTANCE UWING TO ATTENUATION uyYs
< LehwATER VAPUR = rbkoe2)

I6UUU FPURMAL (7Xe LU4HIALEZFOG 'FOe2)
300l FURMAT (47Ar L4HKALN 1L 2)
40UUU FORMAT (4 7Xx9 14HOMOKL = 1FDe2)
GlUul FURMAT (7Xo4cHSviuKE CONCLWIKATIONS  FUG UVIL = GM/S5Q M = rFbec)
420Ul FURMA | (29X rcUtail - gMm/SW ™M rFoe.2)
40UV FURMA | (29Ar2U0HES - oMm/50 M rFo.2)
440UV FURMAT (¢Y9Xr<cOHIWF - gM/Su ™ 'F6,2)
4oUUU FUKMA | (4XeAGrlon MICROMLTLRSS)

ey

=N




SULuROUI INE KWlnO
INTeLER PU
COMMON ZKwln/ ueCUeCleVuer e TUeTLe0eSOeYePOrKUY
b T(oe&) e C(Lrg) e XGrul(ney)
CUMMU ZQUTPUTYZ WLENGOTH(D)
piMensiuN Ato) eStoe )
UATA AZUue4rUedcrU 220001440 UelUCrye076/
VUATA S/U0ellcrUeldr0e11200,U98,U¢000900.06358»
P4 lOUU’0093'0092'00509'006950Uo763'
3 Ve IBE=U400,DZE=049rY9e00L=U411e35E=0321.96t.=p301.36L=03
4 Uetlur0e7H9UeT18rU bOBIVLB42U,672/
UATA Pl /3elH415D920547
UATA yLS/ZoHYES/
CXA IMuoPHERLL DIFFUSLON AND SMOnE SUURCE STRENGTH CALCULATIONS.

uf‘l lt(uc IUUUO’
LF (D) Gue YD) LU TO Duuy
wlilt(orduluu)
wiRiltloelucly)
DUuu VN LU
whililt (9e910U0)
e (e L2U0U0) AU
Wil (oeDLIOULU)
nbAlueLdUUu) HU
whilbk(2,02000)
KEAU(Lel2U0UU) VU
wKLITE(S5902DU0)
wbAn(Hy L2U0U) AU
P sLwe YES) LU 10 Lluu
wiKllE(ueD0UUD) XU
whilb(bebobUuU) HU
wKllie(oe940ul) «u
wRilt(0pO4d00) Av
Ddbv  LUNILNUE f
C ULFFUSLUN CALCULATIONS FOR COinTINUOUS SOUKCE . :
AlS=1l,cutier9xaLvululyY) i
e=1lUe%%knl
vl=aALuL (L)
ve=uslsuyyl
va=Sue*ul
old=Bi*pl
Yo=H4xuy]
LOS0 44400500940 294049200*%D1=0e237213914%B2
U730e155349504%L9=0,032015725*84+2,15168E=03%85
visso+o7
vilsteXxp(bl)
LOS=1,298280909=1.006180784*31+1,485094886%B2
B72=0,774130725%u3+0 ¢ 150559955 *%b4=0.010823351*BY |
Uesusb+u? ’
U2SEXP (L2 )=0.22b ‘

S i ey




o

2dUlu

2<lu

Décu

VeIV

@4y

ST V]

LF (2 «0Te 9.999Y999) GU TV U0

BOZH e 77207 =08+ ¢ 31943E=00*B1+35.71041E-UD*B2
BIS=8,4ULU2L=UL*I+] e S4L21L=0T7*34+2,55131L=08%1B5
oV 1V Ledu

CcOUNIT Livue

LF(Z +Gle H4Us) GO Tu belU
POZ=1]1.501349(01+2,148242814*pb1=0e150<10817*B2
BIS7eyo0BeE=03285=1. 4750 5c=u4*B4+1,182506E=-06%55
vl TV Helu

CUNI LwuL
DOZ11U030LLBO=L10SeH9DVIO*¥BL+2 424499206 %B32
B/==0,uld4D84773*%85+4 345 | TE=UD*4=4 ,09556E=08*15
CUNT Liwue

udsso+y 7

BLZVeHUUT /D0UY*L e YYcOl4780%bLl~1H75005830%{32
BIZ0e7¢4c/0OTY%B3=0,18082c09U4*B4+Y,01621E=03%H5
us=so+u ?

et xr (L4 ) =1 ,.c

LF(Z +ule 1U0) GU 10 D2BUY

DAZTALVL (UL xAU*»24 L/ (LHDIAXUXRUY) )

OU [0 LeHu

CONI L wui

VISALUO(UL*AUr DA (LHL/ (DI*XXUXEDY) ))

CUNT Inue

Beolrur L) xA0*x25(PUP2) /7 (1+5(P0P ) xX0*%5(PUr4))
Y2100 & IT P

Slan(py) *a0xxy 9

LE (1 sewe YLS) GO 10 bebhu

wRlfe(oelulu0)

willeE(oeou00O0)

wRilE(opl0QU0)

wilt(oeD00u0) S1

wRLIIE(D)DOHU0) Se

COUNI Livue

C SMURL SUUKRCE STRENVGIH CALCULATIUNS FOR CUNTINUOUS SQUKCE.

SIS IVLV)

AC=SABS (A0=DU) *x(PL/160,)

LF (S0 oivke Ue) VO Te 5300

YUZ1ley

WUl divue

2935U4U,.01D
WUSS2450%SAUKT (K1) /SURT(2) 2t XpP U e D4 ((L0=HQ) /S2) *%2)
RE=SSUKT(Ie3124/ (0, To*SIN(AZ) *SIN(AZ2)+0,49%COS(A2)%COS(A2)))
Y230 09337+ (U0e030Y92RU) = (TL=04%KUARD )+ (6 11E~00*RU*KU*RO)
192103779+ (0eUYBLE*R0) = (] ,BL=0I*RO*¥RO)+(1,56L=05%RO*<0*RU)
wlUSuwlUrre

wl=wl/Ye

we=wl/sYy

ul 5400 L1=105

wllel)ae(iel)®w0

wllr2)aclirg)rul
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Wlird)zL(lrd) rye
1F (U scuwe YES) 6O TO 5400
wRllt(belucuo)
wRLITE(0eD99000) wWLNGTH(I)
wRiTbloelu2u0)
wiklTbE(oeboUU0) w(leld)
wRLITL(0eD0DU0) wlfeg)
WRLITE(LeD70U0) wlygey)

24UV Lunlliue

C DAFFUSLON CALCULATLIUNS FOR WUASL=INSTANTANEOUS SOURCE ,
931=22e/0,. %51
2€=2e/2e*>2
LF (U qbue YES) GU TO HHUU
wiilt(oelU2u0)
whlTt(oeLlUUO0)
aRkile(oelucul)
wllc(oeObUU0) S1

whl L (LeDDOULL) B¢
VYUV LU L WU

LU SrUAL DUUKLL oTreho Tt CALCULATIUVLGS FOR QUASTI=INSTANTANEOUS SOURCE,

WUS IO *524P L) /EXP (=(2U*Lu=HURHU) / (2%52%52) )
4D e 409t (UeU 7T 2RG) = (Ll ebE=UI*KU*R0O) + (1o 7TIE=0D% Ry *RU*KRO)
«Uslwu/sZYL)*1y
uv Doyu L=1»o
wlle)a  (Lew)xyy
itF () seuwe YLS) WU 10 Houu
wRllbk(welUcuu)
whilt(oed900u0) wLinoTH(I)
wikllt(welucuu)
WRLIIE(oeD02U0) wlley)
VUV WU Liwue
LE(D Jbwe YES) OU 10 H7uu
wRilt(welulu)
sfuu  CUNI L
b TUKIN
CRpURmAT STATEMENTS,.
L0uuU FUKMA] (LHL)
10100 FURMA]| (1HU)
102Ul rURMAT (LH )
12000 FORMAT(FLIUGUL)
20UVl FURMAT (4XpSoHAIMUSPHERIC DIFFUS10iy AND SMOKE SOURCE.
2 29H STKENGTH CALCULATLIONSS)
S1Uu0 FOKMAT (o02r TOTAL DISTANCL TO pE SMOKED = M)
D1lo5u0 FURMAT (51 RELEALE HELIGHT OF SMUKE SOURCE)
220U0 FORMAT (O1H MEAN HEIGHT UF TAROGET « METEKS)
925u0 FORMAT (811 DIKECTION OF LINe OF SIGHT=DEG)
29UU0 FURMAT(7Xe27HTOTAL UISTANCE 1O LE SMOKEDe10XellH= METERS
29000 FUKMAT (7Xe3oHRLLLASE HELIGHT OF SMOKE SOURCE (AGL),
Z 12H = METERS = foFb,2)

O40uU0 FURMAT(7Xe21HMLAN HEIGHT OF TARGET»1O0XellH= METERS = oFB8.2)
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SU4bU0 FURMAT (7R 0 30HULRLLTION UF LineE UF SIGHT TO TARGET,
2 leh = ko = 1Fo,.2)
oOUUD FORMAT(/7Xe19HSLUMA ¥ = MLTERS = i 8,¢2)
90bUl FURMAT(7Xe19HSIOMA £ = METEKS = oF8,<)
: QOUUU FURMA (7X9» SBHSUURCE STRLNGTHS  FOG OIL = GMS/SEC = +F6.2)
- 20500 FORMAT (25Ae20HhHC - GMS/5tC = (Fb2)
H70u0 FURMAL (20X 0 20HFS - OMOS/SLC = FL,2)
20500 FURMAT ( 7X s 4UHSTRLNOTH FUr WUASI=INSTANTANEOUS SQURCE:»
2 1/H WP = GMS/Sel = 1F0,.2)
DYUU0 FURMAL {4XrAGe1on MICROMLTEKDS)
LOUUO0 FUKMAT (4X 0 1HCONT INUOUS SUUKCE S)
0dUul FURMAT (4X e 2 7HUWUASL=INSTANTANLOUS SOUKCE:)
chu

PP s o




SUURUU I INE KWiKY
INTeEGRix PU
‘ COMMUy /ZRWIK/Z weCUeCLloVUueP el UeTLopUPSOrYrPOIKOY
. e 1) eClopq) 0 a0l k)
4 : CUMMUIy /VUTPUTZ WLNGTH(Y)
3 VDIMENSLUN G(erc)etiler)rn(le) rAl2y2) s3(202)
VIMENSLUN JDi(cro) s (200) 0k (o) 1R (20&)
DATA ((H(Leu)su=1902) 0110 c) /006901737 .3048807076,2/
: UATA (talled)ru=102)0ISlec)/lerUedrlerled/
3 UATA ((plled)ed=102)0]=192)/342U0e0l07 0442040107/
] UA A ((Ul‘['J)'d:llb)'Izltc)/bc'“.05002-'10'10'00'0-'(50'4.'105’1c
2 UATA ((LlLed)rus100)0ISlec)/SercertleDrler0eDrUed330
4 1 Ug?Uet 3692240 0eD20:333/
UALA YLS/ZOoHYESY
CEMUNL L LUNS LaAPcNL I TURES .
wKite(uylubyn)
whiltb(vpbUUul)
whllbE(uelUul)
wihile (9s0UDUL)
nbEaulLe L2UVUL) (e
JU ooyu KR=1led
i tF(n LLuwe 1) LU TU OV
dF (e Lue YES) (10 10 OYUu
oluu CUNILUL
LFE(itRed) e@e 1o) VO TO w70V
C CnkQubalb nuMpber UF GUNS KEQUIRED,
vllel)=gulnee)/H(101)
vlleg)zulnen)/titlee)
vlerl)aulnre)Zti(2el)
wlcr2)au(khen)/H(Z02)
vl ocuyu L=l
wU blyu J=1r2
vUzZALNI(V(L1ed))
vlzo(grul)=vu
LF (0l JeWe Ue) LU Tu blUU
vlird)zug0+l
oluu WUNILNUL
o<y Unilinuce
S L LALLULATE JTuTAL TiMmt FOR KEPLENISHMENT,
vl o4yu [=1,2
WV 0300 J=1e2
wlled)S2¥A(10d)=s( L0 )
vIVY  LONTLINnUE
: o40u CUNITILNUL
A C CALCULAIE RKATE OF Kl
UV obyu J=1.2
FULou)S(W(LleJd)xUL(JsPU) ) #)
Fl2rJd)S(W(2pJ)xE(JrP0) )+
| o%Vu  LUNI Livue

B

e R M T S st~ gt




¢ CALCULATE TOTAL NUMBER OF ROUNUS REQUIRED,

VO o7pu I=1.2
VU obQu J=1le2

Kllod)sollew)x-(LyJ)

RIZSAINT(R(IeJ))

K=K (] pu)=R1
IF (K2 +cWe Uo)
KR(led)=rl+l
CUNT I yue

CONT InuL

IF ‘U b YL.b)
wKllib(oeb04500)
wRile(uel02u0)
CON I L wue
wiTE(oy0lUUO0)
whilt(o,0lb00)
wRIIE(o,02000)
wHilt(belUU0)
wHlit(o,oedu0)
wRllt(ue030UU0)
wKliL(oe025U0)
wR1TE(wylU2U0)
wKIIE(o,04000)
wRilE(o)0l1500)
wRilE(oe02UULO)
wifb(or1lu2u0)
wRLiTE(0s02500)
wRIlIE(oy000U0)
wRIIE(Ly03D00)
w0 1V 790
CUNT INUE

LF(D Jt@e YES)
wilt(oeb4500)
wRilt(o,10200)
CONT1INUE
whilk(o0,025000)
CONT INUE

wRiTE (0y10200)
LONT LnVe

CONT INUE
wKIit(o,10000)
RETURN
C*FURMAT STATEMENTS.
100U0 FURMAT (1HL)
10100 FORMAT (1HU)
10200 FOKMAT(1H )
12000 FORMAT(Flue0)

o7y
ol/9y

oduu
oYuy

6V TU obbul

U 10 6730
WLNGTH(K)

XU
Te

G(1e1)e0D1(1ePU)ek(1ol)
Gl2el)oE(LePU) P R(201)

X0
Te

G(lre)eD1(20PU)PR(102)
Llzre)rE(29PU) 1R(292)

6V 10 6780
WLNGTH(K)

60UU0 FORMAT (4X¢125HMUNITIONS EXPENULITURES:)
00500 FORMAT(31H TIMEL SMOKE REQUIRED = MINUTES?)
6lUU0 FORMAT (4Xr»3LHVULUME OF FIKE = HC SMOKESCREEN)
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TR R

olou0
ocuul
vebul
odyul
oIdul
o4uu0

4oyl
o20u0

FURMAT (7X e 20HSCREEN LENOGTH - METERS = oF8,2)
FORMAT (7X 0 28HSCREEN DURATION = MINUTES = 'F842)
FOKMAI‘levWHbUNbvbA'1UHROUNUS/MIN05X012HTOTAL ROUNUDS)

FURMAT (/X P 3H10D9 35X 1F6e2r LUXPFOe2r11XPF6.2)
rUNMAI(7xnbnlbb'éx'F6.2'1uvaboZo11X0F6.2)

FORMAT (X2 3LHVULUME OF FIRE = WP SMOKESCREEN)

FUORMAT (tX A4 p1oH MICROMETEKSS)

FORMAT] (94X e 49HSMUKE NOT KbwULRED DUE TO ATMOSPHERIC CONDITIONS,)
tiNu
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BASIC
GLOSSARY OF MNEMONICS

Ceiling - hundreds of feet

Cloud cover - per cent

Visibility - miles

Temperature - degrees F

Dew Point - degrees F

Wind direction - tens of degrees

Wind Speed - knots

Atmospheric stability category

Mixing depth height - meters

Relative humidity - percent

Total distance to be smoked - meters

Time smoke required - minutes

Average roughness element - centimeters

Roughness length - centimeters

Table of stability categories (depending upon solar
altitude and wind speed?

Table of transmittances owing to water vapor, haze/for,
rair. and smoke for 0.55, 1.06, 2.3, 3.8, and 10.6 micrometers
Table of smoke concentration values for fog oil, HC, FS, and
WP for 0.55, 1.06, 2.3, 3.8 and 10.6 micrometers

Error function absorption coefficients

Scale height for Mie scattering

Haze and fog attenuation coefficients

Rain attenuation coefficients

Table of ccefficients used to calculate smoke concentrations
using the calculated transmittance values of 0.55, 1.06
2.3, 3.8, and 10.6 micrometers

Smoke source strength values for fog oil, HC, FS, and WP
for 0.55, 1.06, 2.3, 3.8 and 10.6 micrometers
Coefficients to compute oy continuous source
Coefficients of the roughness correction factor used in
calculating oz for the various roughness lengths

Yield factors for fog oil, HC, FS, and WP

Total number of rounds required to maintain smoke screen
Number of guns

Number for rounds per gun

Unit (per gun) source strength

Smoke build-up time

Munition average burn time

Rate of fire vs stability category for 105 Howitzer

Rate of fire vs stability category for 155 Howitzer
Total time for munition replenishment

Met observation station identifier

Stability category indicator

Wavelength indicator

Percipitation indicator

Demo indicator




10 cou n,co,c1,vo,P,T0,T,D0,S0,Y,P0,R0,T(5,4],C[5,4], x 0,0[5,4 ]
20 REM KWIK: METEOROLOGICAL INPUTS AND METEOROLOGICAL CALGULATIONS,
30 DIM 15[3] P[7,9],0s[6]

40 FIXED

: 50 PRINT

] 60 PRINT

E | 70 PRINT "KWIK SMOKE PROGRAM"

. 80 PRINT

90 PRINT

: 100 DISP "IS THUIS A DEMO - 1=YES 0=NO";

: 110 INPUT D

120 DISP "MBT SITE ID";

130 INPUT I

b 140 DISP "LATITUDE OF MET SITE - DRG";

11 150 THPUT 10

; 160 DISP "LONGITUDE OF MLT 3ITE - DEG";

170 INPUT T4

180 DISP "ALTITUDE OF MET SITL-KITOMETERS";
190 IWPUT 70

200 DISP "JULIAN DATE OF MET OBSERVATION";
210 INFPUT JO

220 DISP "ZULU TIMi OF MET OBSERVATION-HR";
230 INPUT HO

' 240 PRINT "  MET SITE:"

4 250 PRINT

, 260 PRINT " L) = I3
b 270 PRINT " TATITUDE - DEG = ";T.0
2 - 280 PRINT " TLONGITUDE - DEG = ";L1
: 290 PRINT " ALTITUDE - KM = "370
4 300 PRINT

L 310 PRINT " JULIAN DATE - DAY = ";JO
; 320 PRINT " ZULU TIME - HOUR = ";HO
: 330 PRINT

; 340 PRINT

350 DISP "CEILING - HUNDREDS OF FEET";
360 INIUT CO

370 CO=(C0*100)*0,3048

380 DISP "CT,OUD COVER - PERGENT";

390 INPUT C1

400 DISP "VISIBILITY - MILES";

410 INPUT VO

420 VO=V0O*1,61

430 DISP "PRECIPITATION - 1=YES 0=NO";
440 INPUT P

450 DISP "TEMPERATURE - DEG F";

460 INPUT TO

470 T0=(5/9)*(T0-32)

480 DISP "DEW POINT - DRG F";

A90 TNPUT T4

500 T1=(5/9)*(T1=32)

i o
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510 DISP "WIND DIRECTION - TENS OF DEGS";
520 INPUT DO

530 DO=DO*10

540 DISP "VIND SPEED - KNOTS";

550 INPUT SO

560 DISP "AVE ROUGHNESS ELEMENT - CM";

570 INPUT Y

580 PRINT " METEOROLOGICAL INPUTS:"

590 PRINT

600 PRINT " CEILING - METERS = "00
610 PRINT " CLOUD COVER - PIRCENT = "s:C1
620 PRINT " VISIEILITY - KIT.OMETERS = ";VO
630 PRINT " PRECIPITATION = ";p

640 PRINT " TEMPERATURE - DEG C = "sT0
650 PRINT * DEVPOINT - DEG C = WsMq
660 PRINT " WIND DIR¥XCTION - DEG = DO
6760 PRENT \® WIND SPEED - KNOTS = ";S0
680 PRINT " AVl ROUGHNESS BLEITMNT - CIMf = ";Y

69C PRINT

700 PRINT

710 FOR J=1 T0 9O

720 FOR T=1 TO 7

730 READ P[T,J]

740 NEXT I

750 NEXT J

760 READ 0[1]

770 IF C14100 THEN 320

780 IF C0>213%3,6042 THEN 820

790 I1=0

800 I2=0

810 GOTO 1540

820 WM CALCUTATE ANGULAR FRACTION OF A YEAR FOR A GIVEN JULIAN DAT: (A0),
830 R9=PI/180

840 D9=180/7PT

850 TO=TO*R9

860 AO=((J0=1)*360)/365,242

870 REM CALCULATE SOLAR DECLINATION ANGLE (A4),

880 A1=A0*R9

890 A2=279,9348+A0

900 A2=A?+E1.914827*SIN2A1))-(0.079525*COS(A1))

910 A2=A2+(0,019938*SIN(2*A1))=(0,00162*C0S(2%A1))

920 A2=A2%R9

930 A3=23%,4438*R9

940 N4=SIN2A3)*SIN(A2)

950 A4=ATN(A4/SOR(1-A4%A4+1E~99))

960 REM CALCUTATE THE TIME OF MERIDIAN PASSAGE - TIUE SOLAR NOON (AS5).
970 A5=12+§O.12357*SIN(A1))-(0.004289*COS(A1))

980 A5=A45+(0,153809*SIN(2*A1))+(0,060783*%COS(2%A1))

990 REM CATLCUTLATE SOLAR HOUR ANGLE (A6).

1000 Ah=15%(HO=A5)=11
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1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500

A6=A6*R9
REM CATCULATE SOLAR ALTITUDE (A7).
A7= >TN$LO)*STN(A4)+COS(LO)*COS(A4)*COS(A6)

A7=ATN(A7/SOR(1-AT*AT+1E=99))

REM CALCUTATE TIME OF SUNRISE AND SUNSET (BO,B1),
AB=-1,76459%70*0,40795

A8=A8%R9

A9=(SIN(A8)- (SIN(LO)*SIN(A4)))/(COS(LO)*COS§A4))
A9=ATN(SOR(1-A9%A9)/(A9+1E=99) )+2*¥ATN113+99* (19<0)
A9=A9%D9

19=A0%(24/360)

BO=€L1/15;+A5-A9

B1=(11/15)+A5+A9

IF B1 <= 24 THEN 110
B1=11-24

AT7=47%D9

REN CATCUTATE TNSOTATION CLASS NWUKMBER,
I2=0
IF A7 <= 60 THEN 1220
T2=4
GOTO 1300
IF A7 <= 35 THEN 1250
T2=3
G0TO 1300
IF A7 <= 15 THEN 1280
I2=2
GOTO 1300
IF A7 <= 0 THIN 1490
I2=1
RWM CALCUTATE NAT RADIATION INDRWX FOR DAYPIME,
T3=0
IF G1>50 THEN 1350
I13=12
GOTO 1430
IF CO >= 2133,6042 THEN 1380
I3=12=2
GOTO 1430
IT S0 >= 4876.8096 THEN 1410
I3=T2-1
GOTO 1430
I® C1#100 THEN 1430
I3=12-1
IF T13,/0 "HEN 1450
I3=12
IF I3>1 THEH 1470
I13=1
I1=I3
GOTO 1540
REN CATCULATE NET RADIATION INDEX FOR NIGHTTIME.
IF C1>40 ™EN 1530
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1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1330
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000

o e i el i 7 IR RN e " 5

I1==2

GOTO 1540

I1=-1

REM CALCULATE PASOUILL STABILITY CATEGORY,
I14=0

15=0

IF I1#4 THEN 1590
T4=1

IF I1/3 THEN 1610
T4=2

IF T142 THEN 1630
14=3

TP I141 THEN 1650
T4=4

TF I1*0 THEN 1670
TA=5

IF I1+=1 THIN 1690
I4=6

IF T14=2 THEN 1710
14=7

IF SO >= 2 THUN 1730
15=1

IF SO >= 4 THEN 1760
15=2

GOTO 1950

IF 30 >= 6 THEN 1790
15=3

GOTO 1950

IF 30 >= 7 THEN 1820
I15=4

GO0 1950

IF 30 >= 8 THEN 1850
I15=5

GOTO 1950

IF SO >= 10 THEN 1880
15=6

0TO 1950

IF 30 >= 1% THEN 1910
I5=7

COTO 1950

IT S0 >= 12 THEN 1940
I5=8

GOTO 1950

15=9

PO=p[14,1I5]

REM CALCULATE MIXING DEPTH HEIGHT.
MO=(6=P0)*121*(T0=-T1)/6+(PO*0,087*(30+0,5))/(12%8,237E=05%5,809)
REM CALCULATE RETLATIVE HUMIDITY.
IT TO>0 THEN 2030
A0=9,5




2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320

B0=2650 5
GOTO 2050
AO=7.5
B0=237.3

IT T1>0 THEN 2090

A1 =9- 5
B1=265.5
GOTO 2110
A1=70 5
B1=237.3

EO=6.11*10‘(5AO*T0)/§B0+T0)§

E1=6,11%10"(
)*100
IMETEOROLOGICAT, CALCULATIONS: "

RO=(T1/:0
PRINT "
PRINT
PRINT "
PRINT "
PRINT

PRINT

A1%11)/

PASOUILL
RELATIVE

DISP "DONE - LINK 1"
REM PASYUILL STABILITY

DATA 1,1,2,3,4,6,6
DATA 1,2,2,3,4,6,6
DATA 1,2,%,4,4,5,6
DATA ?2,2,3,4,4,5,6
DATA 2,2,3,4,4,4,5
DATA 2,3,3,4,4,4,5
DATA 3,3,4,4,4,4,5
DATA 3,3,4,4,4,4,4
DATA 3,4,4,4,4,4,4
DATA "ABCDEF™

ENTD

B1+T1)

STABILITY CATWGORY

HUMIDITY

CATEGORY DATA,

v:03[PO,PO]

5RO




10 COM D,co,c1,Vo,?,T,T™,Do,S0,Y,P0,R0,T(5,4],C(5,4],X0,0[5,4]
20 REM ¥WIK: ATMOSPHERIC OPTICS AND SMHOKE CONCENTRATION CALCULATIONS
30 DIM B[5],6[5],0(5],R[5],A%[21],D(4,3]
40 FIXED 2
50 IF D=1 THEN 80
60 PRINT " ATHMOSPHERIC OPTICS AND SHMOKE CONCENTRATION CAT.CULATIONS:"
- 70 PRINT
80 FOR I=1 TO
90 READ B[I] GET]
100 NBEXT T
110 V1 LOG(VO)
120 V2=V1*V1
130 V3=V2*V1q

140 H[1]1=1.5551- (o 9811*V1)-(0,0197*V2)+(0,0041%V3)
150 H 1 _,AT(H[1 )
160 H.2 =1, 335140, 9811%V1)=(0,0197%V2)+(0,0041*V3)

= 170 H[2] BXP(HI2])
: 180 11[3]=1. 4491-
190 HI 3]=uXP(1[3
200 HFA =1, 2304-
210 H

41=TXP w[4j
220 HFS =1,5176=
n

.0044%V1)=(0,012%V2)+(0,0032%V3)

1
)
;.O436*V1)+(0.0099*V?)-(0.0016*V3)
1

LT147%V1 )+ (0,0001%V2 )+ (0,0423%V3)
230 HI5]=u%0(11[5
240 R[1]=1.3306-{0.8825%V1)=(0,0753%V2)+(0.0129%V3)
250 R[1] —x\P(R 1

0.9865%V1)=(0,014*V2 )+ (2,31-03%V3)

260 &F —1 4098-
2

1 280 F 1 1 5497- 0.8696%V1 )= (0,1084%V2)+(0,0231%V3)

) 290 R -"“(R [31)

4 300 ’F41 =1, 5556— ?.oo1z*v1) (0.0773%V2)+(0,017%%V3)

'I ,)1(‘) n 4 \ 7Yy E
320 1 5028-?0.0396*v1) (0,0627%V2)+(0.0168%V3) |

330 w[s] BXP(3(5] )

350 )ISP "SLANT RANGE TO TARGET - METERS";
360 TNPUT H3
370 DISP "ANGLE OW SIGHT TO TARGET - DEGY;
380 INPUT S
| 390 IF D=1 THEN 430
400 PRINT " SLANT RANGE TO TARGET - METERS
3 410 PRINT " ANGLE OF SIGHT TO TARGET - DEG

" - H3

HES]

nou
2

i 420 TRINT

i 430 H3=H3/1000

: 440 ITF S >= O THEN 460

450 S==S

460 S=S*(PI/180) »
470 H1=SIN$S;*H3
480 H2=COS(S)*H3
490 S=SIN(S)

500 H4=0
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510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990

IF 5=0 THEN 540
H4=1/5
REM CALCULATE PRECIPITABLE WATER,
W=0,4477+(0,0328*%T1 )+ (1,2E=-03*T1%T1 )+ (1,.845=-05%T1%T1*Tq )
IF D=1 THEN 570
PRINT " PRECIPITABLE WATER - CM/KM = ";V
REM CALCULATE AMOUNT OF WATER VAPOR IN PATH,
DEF FNA(A)=BXP(-S*A/2)
T.0=H3
T,1=10
1.2=1.0
13=0,5%(1141.2)
L4=12-11
1,5=0,2886751%L4
Wi0=0, 5*T.4* ( FNA (L3+L5 )+ FNA(L3~-15) )
We=W*70
IF D=1 THEN 690
PRINT " AMOUNT OF WATER VAPOR IN PATH - CM = "1
REM CALCUTATE PRANSMITTANCES FOR 0.55,1.06,2.3,3%.8,10.6 MICRON WAVELENGTHS,
FOR J=1 TO 5
READ A
IF D=1 THEN 760
PRINT
PRINT A3
PRINT
REM CALCULATE TRANSMITTANCE OVING TO ABSORPTION BY WATER VAPOR,
IF J#5 THEN 800
T[J,1]=EXP(-0,0681%V)
GO0 900
pER FNB§ )=EXP(=B*2)
T0=(B[J]#30R(W1*PI)/2)
T1=HO
1L.2=10
1,3=0,5%(11+L2)
T4=T,2=T/1
1.5=0,2886751*L4
12=0, 5*T.4% (FNB( T,3+1,5 )+ FNB(L3-15) )
F i (2/50R(PI))*T2
?I,1]=1-7[J,1]
IF D=1 THEN 920
PRINT " TRANSMITTANCE OWING TO ATTENUATION BY: WATER VAPOR= ":T[J,1]
REM CALCULATE TRANSIITTANCE OWING TO ATTENUATION BY WAZE AND FOG,
IF P=0 THEN 960
?J,2]=1
GOTO 1250
IF VO >= ¢[J] THEN 1170
DEF FNC(C)=EXP(+C*S*L0G(0.1/H[J]))
LO=H4
7.1=HO

1000 L2=L0

57




7,3=0,5*(L1+12)

L4=1.2-11

L5=0,2886751*L4

T3=0, 5*T.4* (FNC(L3+15 )+ FNC(L3-1.5) )
T4=EXP(-HgJ]*T3)

DEF FND(D)=EXP(-D*S/4.,1)

T0=H3~-H4

L1=H4

L2=H4+10

13=0,5*%(I1+L2)

L4=12-T1

15=0,2886751*1L4

75=0, 5*L4* (FND( L3+1L5 )+ FND(L3-L5) )
T6= EXP( 0.128*15)

[ J,2])=T4%16

GOTO 1250

1.0=H3

T,1=HO

L2=10

T,3=0, 5% (L1+L2)

T4=12-T1

L5=0,2886751%T.4

P7=0, *T4*§PND(L3+L5)+PND(L3-L5))
I ?? s XP(~H[ J1*T7)

IF D=1 THEN 1270

PRINT "

HAZE/FOG

REM CATLCULATE TRANSMITTANCE OWING TO ATTENUATION RY RAIN,

JF P=1 THEN 1310
PJ,3])=1

GOTO 1330

I VO>20 THEN 1290
T(J,3]=EXP(~-H3*R[J])
IT D=1 THEN 1350
PRINT "

RAIN

REM CALCULATE TRANSMITTANCE OWING TO ATTENUATION BY SMOKE,

[J,4]=0,02/(7[J,1]*T[5,2]*1(J,3])
IF T[J 4] <= 1 THEN 1390

o[J,4]%1

IF D=1 THEN 1420

PRINT *

PRINT

REM CALCULATE SMOKE CONCENTRATION,
FOR K=1 TO 4

READ D[K %), D[K 2],0(k, 3]

NEXT X

IF 7[J,4]#1 THEN 1510

FOR I=1 TO 4

c[J,1]=0

NEXT I

GOTO 1570
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1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
174Q
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960

T8=L0G(T[J,4])

T9=T8*T8

FOR K=1 TO 4

ela, K]-D[K 1]+D[R,2]*T8+D[K 3]*19

NE XT

IF D=1 THEN 1610

PRINT
PRINT
PRINT
PRINT

NEXT

IF D=
PRINT
PRINT

DISP
DATA
DATA
DATA
DATA

‘DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END

. SMOKE CONCENTRATION'

J .
1 THEN 1650

"DONE - LINK 2"

0.55 MICROMETERS:"
0.009%,-0,3428,-0,0009
0 0142, -0 111, 00004
0.0055,-0 1541 -0,0004
- 1.06 MICROMLT TRS: "
0.0093,=0,3428,-0,0009
000119’-002747,-090013
0.0142,-0,111,0,00004
0.0055,-0.1541,-0,0004
* 2,30 MICROMETERS:"
.0093,-0,3428,-0,0009
.0119,-0.2747,-0,0013
.0142,-0.111,0.00004
.0055,-0.1541,-0.0004
e 3,80 MICROMETERS:"
0.0093,-0,3428 ,-0,0009
0,0119,-0.2747,-0,0013
0.0142,=0.111,0.00004
0.0055,-0,1541,-0.0004
o 10,6 MICROMETERS:"
0.0093%,-0,%428,~0,0009
0.0119,-002747,-000013
0.0142,=0.111,0.00004
0,0055,-0,1541,-0,0004
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10 coM D,Co,C1,V0,P,T0,™,DO,S0,Y,PO,RO,T[5,4],C[5,4],%0,Q(5,4]

20 REM KWIK: ATMOSPHERIC DIFFUSION AND SMOKE SOURCE STRENGTH CALCULATIONS,
30 DIM S 6,4],A[6]

40 DIM A$[21

50 FIXED 2

60 IF D=1 THEN 90

70 PRINT " ATMOSPHERIC DIFFUSION AND SMOKE SOURCE STRENGTH CALCULATIONS:"
80 PRINT

90 DISP "TOTAL DISTANCE TO BE SMOKED - M";

100 INPUT XO

110 DISP "RELEASE HEIGHT OF SMOKE SOURCE";

120 INPUT HO

130 DISP "MEAN HEIGHT OF TARGET - METERS";

140 INPUT ZO

150 DISP "DIRECTION OF LINE OF SIGHT-DEG";

160 INPUT AO

170 IF D=1 THFN 220

180 PRINT " TOTAL DISTANCE TO BE SMOKED - METERS = ";XO
190 PRINT * RELEASE HEIGHT OF SMOKE SOURCE (AGL) = METERS = ";HO
200 PRINT " IEAN HEIGHT OF TARGET - METERS = ";Z0
210 PRINT " DIRECTION OF LINE OF SIGHT TO TARGET - DEG = ":A0
220 REM DIFTUSION CALCULATIONS FOR CONTINUOUS SOURCE.

230 FOR I=1 TO 6

240 READ A[I]

250 NUXT I

260 FOR I=1 TO 6

270
280
290

310
320
330
340
350
360
370
380
390
400
410
420
430
440

460
470
480
490
500

FOR J=1 TO 4

READ s[1I,J]

NEXT J

NEXT I

A1==1.24+1,19*1.GT7(Y)

Z=10"A1

B1=L0G(Z

B2=L0G(Z)*2

B3=L0G(Z)*3

B4=1.0G(Z)"4

B5=L0G(Z)"5
B6=0,444685869+0,294049265%B1-0,237213914%*B2
B7=0,155349504%B3-0,032015723%B4+2.15168E~03%*B5
D1=B6+B7

D1=EXP(D1)

B6=e1,298283909-1,006186784%B1+1, 485094886*B2
B7==0,7T74136725*B3+0,156559%55%B4~0,010823351*B5
D2=B6+B7

D2=EXP(D2)=0,225

IF 2>9,999999 THEN 500
B6=5,77267E=-04+2,31943E~05%B1+3, T1041E=05%B2
B7==8,40602E-06%B3+1,3421E-07*B4+2, 55131 E-08%B5
GOTO 560

IF 7>40 THEN 540

60




' 510 B6=-11.56134901+2.148242814%B1-0,156210817%B2
520 B7=7.03582E-03%*B3-1,47353E-04*B4+1,18256E-06*B5
530 GOTO 560

540 B6=1108.366588-103,5495836*B1+2,424499256%B2

] 550 B7==0,014584773%B3+4.34517E=-05%B4=-4, 69556E-08%B5
i 560 D3=B6+B7

| 570 B6=0.500775609+1,C92614788%B1~1,573065836%B2

| 580 B7=0.724276579%B3-0,140820904*B4+9,61621E=-03*B5
590 D4=B6+B7

60C D4=EXP(D4)-1.2

610 IF 2>10 THEN 640

620 B1=LOG(D1*YX0*D2%1/(1+D3*X0*D4))

630 GOTO 650

1 640 B1=L0G(D1*xo*nz*(1+1§(n3*xo*n4)i)

3 650 B2=S[PO,1]*X0*S[P0,2]/(1+S[P0,3]*X0*s[P0,4])

= 660 52=B1*B2

3 670 S1=A[P0]*X0%0,9

680 IF D=1 THEN 740

690 PRINT
700 PRINT " CONTINUOUS SOURCE:"
710 PRINT
720 PRINT " SIGMA Y - METERS = ";S1
730 PRINT ® SIGMA Z - METERS = ";S2
: 740 REM SIOKE SOURCE STRENGTH CALCULATIONS FOR CONTINUOUS SOURCE.
4 750 A2=ABS(A0-DO)*(PI/180) ;
: 760 IF SO0 THEN 780 ]
770 S0=1 ‘

780 S3=50%0,515

790 N0=S2%S3*30R(PI)/SOR(2 )*FXPE,.5%((Z20-H0)/S2)*2)

800 R2=SQR(3.3124/(6.76*SIN(A2)*SIN(A2g+O.49*COS(A2)*COS(AZ)))
810 Y2=o.9337+§0.0369*R0)-(7E-04*RO*RO +(6.1112=06*RO*RO*R0)
820 Y3=1.3775+(0.09868*%R0 )=(1,8E=-03%RO*R0 )+ (1.56E=05%RO*RO*R0 )
830 Q0=00%*R2

840 01=00/Y2

850 02=00/Y3

860 FOR I=1 TO 5

870 0[1,1]=C I,1]*Qo
880 QEI,2 =C[1,21*01
890 q[1,3]=c[1,3]*02
900 READ A$

910 IF D=1 THEN 980

920 PRINT

930 PRINT A%

940 PRINT

950 PRINT " SOURCE STRENGTH: FOG OIL - GMS/SEC
960 PRINT " HC - GMS/SEC
970 PRINT " FS - GMS/SEC
| 980 NEXT I

(e

ot 1 o b

S A, S0

".[I,1
weQl 1,2
"sQlI,3

990 REM DIFFUSION CALCULATIONS FOR QUASI-INSTANTANEOUS SOURCE,
1000 RESTORE 1350 i




O B

1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400

S1=2/3%*S1

S52=2/3%52

IF D=1 THEN 1090

PRINT

PRINT ® QUASI-INSTANTANEOUS SOURCE:"
PRINT

PRINT " SIGMA Y - METERS = ";S1
PRINT " SIGMA Z - METERS = ";S2

REM SMOKE SOURCE STRENGTH CALCULATIONS FOR QUASI-INSTANTANEOUS SOURCE,
00=(S1*352*PI)/EXP(~(20*20-HO*HO )/ (2*%S2%52))
Y4=3,2469+(0,0774%R0)=(1,6E=03*RO*R0 )+ (1.,73E-05%RO*RO*RO0)
00=(00/Y4)*10

FOR I=1 TO 5

of1,4]=C[1,4]*00

READ AS

IF D=1 THEN 1210

PRINT

PRINT A$

PRINT

PRINT " SOURCE STREVGTH: WP - GMS/SEC = ";Q[I,4]
NEXT I

IF D=1 THEN 1250

PRINT

PRINT

DISP "DOWE -~ TLINK 3" %
RIT1 DATA USED TO CALCULATE SIGMA Y FOR CONTINUOUS SOURCE,
DATA 0.4,0,32,0.22,0,144,0,102,0,076

REM DATA USED TO CALCULATE SIGMA Z FOR CONTINUOUS SOURCE,
DATA 0,112,1.06,5,38E-04,0.815

DATA 0,13%,0.95,6,52E-04,0,.75
DATA 0,112,0.92,9.05E=04,0,718
DATA 0.098,0.889,1,.35E-03,0,688
DATA 0,0638,0,783,1.36E=03,0,672
DATA " 0,55 MICROMETERS: "
DATA " 1.06 MICROMETERS:"
DATA " 2,30 MICROMETERS:"
DATA " 3,80 MICROMETERS:"
DATA " 10.6 MICROMETERS:"

END
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10 co¥ D,Co0,C1,VvO,P,T0,T1,D0,S0,Y,P0O,R0,T[5,4],C[5,4),%0,Q[5,4]
20 REM KWIK: MUNITION EXPENDITURES.

W
(@)

DIM G 2,2] ,H[2,2],w[2,2],A[2,2] 3[2 2],0[2,6],E[2,6},P[2,2],R[2, 2]
g 40 DIM AS[21
- 50 FIXED 2 1
! : 70 PRINT " MUNITION EXPENDITURES:" :
80 PRINT ;
90 READ H[1,1],H[1,2] H[2 1],H(2,2]
100 READ A[1,1},4 1,21, 5.11,4[2,2
110 READ 3[1,1],B[1,21,B[2,1],B[2,2
120 READ D[1,1],D[1,2],D[1,3],D[1,4 ,DF1,51,D 1,6
130 READ D{2,1],D[2,2],D[2,3},D[2,4],D 2,51,D 2,6
140 READ B[1,1],B[1,2 ,m[1,3 ,E[1,4 ,EF1,5 ,E[1,6
150 READ ©=[2,1],%[2,2],® 2,31,E 2,41,102,5],802,6]
160 DISP "TIME SMOK@ RBOUIRED - MINUTES";

180 FOR K=1 TO 5
190 IF ¥=1 THEN 210 ]
200 IF D=1 THEN 830

210 IP T[K,41=1 lHTN 760

220 REM GATCUTATE NUNBBR OF GUNS RENUIRKED.
230 6[1,1]=0[K,2 /H %y 1]
240 o{1,21=0{x,4]/401,
250 6[2.1]=0lk,2]/H[2,1
260 al2.21=a[1 a]7n2)2

270 TOR I=1 TO 2

280 FOR J=1 TO 2

290 GO= TNT(GE”,J])

300 G1=G[T,J

310 IF G1=0 THEN 330

320 G[I,J]=G0+1

330 NEXT J

340 NEXT I

350 REM CALCULATE TOTAL TIME FOR REPLENISHMENT.
360 FOR I=1 TO 2

370 FOR J=1 TO 2

380 Wl I,J)=T2+A[I,J]-B[1,J]

390 NEXT J

400 NEXT I

410 REM CALCULATE RATE OF FIRE,

420 TOR J=1 TO 2

4%0 F[1,J _u{1 J]*D{J PO]+1
440 F_2,J ={2,J3]*B[J,P0)+1

450 NEXT J

460 REM CALCULATE TOTAL NUMBER OF ROUNDS REQUIRED,
470 FOR T=1 TO 2

480 FOR J=1 TO 2

490 R[(I1,J]= GEI J]*F[I,J]

“———‘—J

P E——

L_—I._J

500 Ri= INT(R I.J1)
510 R2=R[I,J]=-R1
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530
540
550
560
570
580
590
600
610
620

640
650
660
670
630
690
700
710
720
730
740
750
760
770
780
790
800
310
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990

IF R2=0 THEN 540

R[I,J]=R1+1

NEXT J

NEXT I

READ A

IF D=1 THEN 6.0

PRINT AS

PRINT

PRINT VOLUME OF FIRE - HC SHMOKESCREEN"

PRINT SCREEN LENGTHI - FBETERS = ";X0

PRINT SCRTEN DURATION - HIMUTES = "-T2

PRINT

PRINT GUNS ROUNDS/MIN TOTAT, ROUNDS"
PRINT 105 ";GF1,1];" ";D[1,PO];" ";R[1 1
PRINT 155 ";Gl2,1];" "sB[1,P0];" "R
PRINT

PRINT VOLUME OF PIRDL - WP SMOKESCREEN"

PRINT SCRUEN LENGTH = METERS = ";XO

PRINT SCREEN DURATION - MINUTES = ";T2

PRINT

PRINT GUNS ROUNDS /MIN TOTAL ROUNDS"
PRINT 105 "s;¢f1,2];" wedf2, PO} n.rlq,2
PRINT 155 mig[2,2];" niE[2,20]; " nir[2)2
GOTO 810

READ AL

IF D=1 THEN 800

PRINT Af

PRINT

PRINT SMOK® NOT REQUIRED DUZ TO ATMOSPHERIC "ONDITTONS,"
PRINT

NEXT K

PRINT

PRINT

DISP "DONE"

T UNIT(PER GUN) SOURCE STRENGTHS.

DATA 18.9,1737.3,48.8,7076.2

REM TIME ¥OR BUILDUP.

DATA 1,0.5,1,0.5

REM AVERAGE BURN TIME,

DATA 3,0,0167,4,0.0167

REM RATE OF FIRE VS, STABILITY CATEGORY.

2,1

HICROMETDRS'”
DATA " MICROMETERS:"
DATA " M

1000 DATA "
1010 DATA "
1020 END

2t

j




PN<—AXDOUOUDIMOMMOO®EI>

H(3,4,5)

1(5,4)

HPL
GLOSSARY OF MNEMONICS

Ceiling - hundreds of feet
Cloud cover - per cent
Visibility - miles
Temperature - degrees F
Dew Point - degrees F
Wind dirction - tens of degrees
Wind Speed - knots
Atmospheric stability category
Mixing depth height - meters
Relative humidity - percent
Total distance to be smoked - meters
Time smoke required - minutes
Average roughness element - centimeters
Roughness length - centimeters
Table of stability categories (depending upon solar
altitude and wind speedg
Table of transmittances owing to water vapor, haze/fog.
rain and smoke for 0.55, 1.06, 2.3, 3.8, and 10.6 micrometers
Table of smoke concentration values for fog oil, HC, FS and
WP for 0.55, 1.06, 2.3, 3.8, and 10.6 micrometers Lr Ry
Error function absorption coefficients
Scale height for Mie scattering
Haze and fog attenuation coefficients
Rain attenuation coefficients
Table of coefficients used to calculate smoke concentrations
using the calculated transmittance values for 0.55, 1.06, ¢.3,
3.8, and 10.6 micrometers
Smoke source strength values for fog oil, HC, FS, and WP
for 0.55, 1.06, 2.3, 3.8, and 10.6 micrometers
Coefficients to compute oy - continuous source
Coefficients of the roughness correction factor used in
calculating oz for the various roughness lengths
Yield factors for fog oil, HC, FS, and WP
Total number of rounds required to maintain smoke screen
Number of guns
Number of rounds per gun
Unit (per gun) source strength
Smoke build-up time
Munition average burn time
Rate of fire vs stability category for 105 Howitzer
Rate of fire vs stability category for 155 Howitzer
Total time for munition replenishment
Met observation station identifier
Stability category indicator
Wavelength indicator
Precipitation indicator
Demo indicator




50:

*20242

dim J(6),K(6,4],M(4),P(2,2),Q(2,2],R[2,2]

: dim S[2,2},T[2,2],0([2,2],V[2,6],W[2,6],X[2,2]

dim AS$(3],8$([53),C${85],D$[3],ES[3]
asgn "KDATAl",1l

files KDATAL

sread 1,A[*],D(*],E[*],H[*],J[*],K[*]
sread 1,S(*],T(*],0(*},VI*],W[*]

sread 1,B$,CS

fmt 2/;wrt 701

fmt "KWIK SMOKE PROGRAM";wrt 701

fmt /;wrt 701

ent "IS THIS A DEMO? YES OR NO",ES

ent "MET 3ITE ID",AS

ent "LATITUDE OF MET SITE - DEG" ,r2

ent "LONGITUDE OF MET SITE - DEG",r3

ent "ALTITUDE OF MET SITE-KILOMETERS" ,r4
ent "JULIAN DATE OF MET OBSERVATION",rS
ent "2ZULU TIME OF MET OBSERVATION-HR",r6
fmt " MET SITE:";wrt 701

fmt " ";wrt 701

fmt " ID

fmt " LATITUDE
fmt " LONGITUDE
fme " ALTITUDE
fmt " ";wrt 701

fme * JULIAN DATE
fmt " ZULU TIME
fmt /;wrt 701

ent "CEILING - HUWDREDS OF FEET" ,A
A*100*.3048+A

ent "CLOUD COVER - PERCENT",B

ent "VISIBILITY - MIL&S",C

C*1.61+C

ent "PRECIPITATION - YES OR NO",DS$

ent "TEMPERATURE - DEG F",D

5/9% (D-32)+D

ent "DEW POINT - DEG F",E

5/9*% (E-32)+E

ent "WIND DIRECTION - TENS OF DEGS",F
F*10+F

ent "WIND SPEED - KNOTS",G

ent "AVE ROUGHNESS ELEMENT -~ CM",Y

fmt * METEOROLOGICAL INPUTS:";wrt 701
fmt " ";wrt 701

fmt " CEILING
fmt " CLOUD COVER
fmt " VISIBILITY
fmt " PRECIPITATION
fmt " TEMPERATURE

",2x,c3;wrt 701,AS
",£6.2;wrt 701,r2
",£6.2;wrt 701,r3
",2x,f4.2;wrt 701,r4

DEG
DEG
K™

DAY
HOUR

",£f3.0;wrt 701,r5
",1x,£f2.0;wrt 701,r6

METERS
PERCENT
KILOMETERS

", £8.2;wrt 701,A

", f8.2;wrt 701,B

", f8.2;wrt 701,C
*,4x,c3;wrt 701,D$

“,f8.2;wrt 701,D

DEG C

-
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51:
52:
53:
S54:
55:
56:
57:
58:

60:

61:

55:

100:

R

fmt DEWPOINT - DEG C
fmt AIND DIRECTION - DE3
fmt WIND SPEED KNOTS
fmt AVE ROUGHNESS ELEMENT cM
fot /;wrt 701

if B#100;g9to "Ki000"

if A>2133.6042;g9to "K1000"

0»r0

0»rl

gto “X1400"

"K1000":

fmt "CALCULATE ANGULAR FRACTION OF A YEAR FOR A GIVEN JULIAN DATE"
(r5-1)*360/365.242»r9

fmt "CALCULATE SOLAR DECLINATION ANGLE"

279.9343+r9»rll

rll+1.914327*sin(r9)~-.079525*cos(r9)~»rll
rl1+.019938*sin(2*r9)-.00162*cos (2*r9)»rll

23.4433+r12

sin(rl2)*sin(rll)»rl3

asn(rl3)»rl3

fat "CALCULATE TIME OF MERIDIAN PASSAGE - TRUE SOLAR NOOV"
12+.12357*sin(rt9)-.004289%cos(r9) »rl4
rl14+.153309%sin(2*c9)+.060783*cos (2*r9)+»cl4

fat "CALCULATE SOLAR 4QUR ANGLE"

15*(r6~rld4)-r3+rlsS

frnt "CALCULATE SOLAR ALTITUDE"

sin(r2)*sin(rl3) +cos(r2)*cos(rl3)*cos(rlS)+rlb

asn(rl6)»rlé

fmt "CALCULATE TIME OF SUNRISE AND SUNSET"
~1.76459*rd4".40795+rl17
(sin(rl7)-sin(r2)*sin(r13))/(cos(r2)*cos(rl3))+-rl8

acs(rl8)-»rls8

rl8*(24/360)+»rl8

r3/15+cl4~rl3-+rl9

r3/15+rl4+4rl3+r20

if r20>24;r20-24+r20

fmt “CALCULATE INSOLATION CLASS NUYBER"

0»rl

",f8.2;wrt 701,E
", £8.2;wrt 701,F
*",f3.2;wrt 701,G
",f8.2;wrt 701,Y

if rl6>60;4+rl;gto "K1100"

if rl6>35;3+rl;gto "K1100"“

if t16>15;2+rl;gto "K1100"

if rl6<=0;g9to "K1300"

lsrl

"K1100":

fmt "CALCULATE NET RADIATION INDEX FOR DAYTIME."

O»r2

if B<50;rler2;gto "K1200"

if A<2133.6042;rl-2+r2;gto "K1200"
if A<4876.8096;rl-2+r3;9to "K1200™
if 3=100;rl-1sr2
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[ 101l: "K1200":
102: if r2=0;rl+»r2
103: if r2<l;l»r2
{ 104: r2+r0;gto "K1400"
105: “K1300":
106: fmt "CALCULATE NET RADIATION INDEX FOR NIGHTTIME."
107: if B<40;-2+r0;gto "K1400"
| 108: -1+rd
109: "K1400":
110: fmt "CALCULATE PA3SQUILL STABILITY CATEGORY."
111: 0+»r4;0-+r5
112: if r0=4;1-»r4
113: if r0=3;2-»r4
114: if r0=2;3»r4
115: if r0=1;4-»r4
116: if r0=0;5»r4
117: if rd=-1;6-+r4
118: if rd=-2;7-+r4
119: if G<2;1-+r5
120: if G<K4;2+r5
121: if G<4;2+r5;gto "K1500"
122: if G<6;3+»r5;gto "K1500"
123: if G<7;4+r5;gto "K1500"
124: if G<8;5+r5;gto "K1500"
125: if G<10;6+r5;gto "K1500"
126: if G<1ll;7+r5;gto "K1500"
127: if G<12;8+»r5;gto "K1500"
128: 9+r5
129: "K1500":
130: A(r4,r5]+d
131: fmt "CALCULATE MIXING DEPIH HEIGHT."
132: (6-H)*121*(D-E)/6+d*.087* (G+.5)/(12*8.237e~-5*5.809)+P
133: fmt "CALCULATE RELATIVE HUMIDITY."™
134: if D>0;gto "L1500"
! 135: 9.5+r0;265.5»rl
136: gto "K1700"
137: "K1600":
138: 7.5+r0;237.3»rl
139: "K1700":
140: if E>0;gto "K1800"
141: 9.5+r2;265.5+r3
s 142: gto "K1900"
5 143: "K1800": -
f 144: 7.5+r2;237.3+r3
145: "K1900":
146: 6.11*10"(r0*D/(rl+D))»r4 .
147: 6.11*10"(r2*E/(r3+£))+r5
148: r5/r4*100+Q
149: fmt " METEOROLOGICAL CALCULATIOwS:";wrt 701
150: fmt " ";wrt 701 .
*22910

ey




i 151: fmt " PASQUILL STA3ILITY CATEGORY = ",5x,cl
7 152: wrt 701,B$([d,H]
‘ 153: fmt " RELATIVE HUMIDITrY = % £6,.2

154: wrt 701,Q
i 155: if E$(1,3]="YES';gto "K2000"
| . 156: fmt /;wrt 701
| 157: fmt " ATMO3SPHERIC OPTICS AND 3.40KE CONCENTRATION CALCULATIONS:"
158: wrt 701
159: "K2000":
160: fmt " "“;wrt 791
161: 1n(C)+rd
162: rO*rd-»rl
163: rl*rQ»r2
164: 1.5551-.9311%r0-.0197*%r1+.0041*r2+»F([1]
= 165: exp(F(l])+»F(1]
: 166: 1.5551-.93L1%r0-.0197*r1l+.0041*r2+F (2]
l67: exn([2])+F[2]
168: 1.4491-1.0044*r0~-.012*r1+.0032*%r2+F[3]
169: exo(F[3]))+»e([3]
170: 1.2394-1.0436*rd+.0039*r1-.0016*r2+F[4]
171: exp(F([4]))+F[4]
172: 1.5176-1.7147*r0+.0001*%r1+.0428*r2+F[5)
173: exp(F[5])+¢r[5]
¥ 174: 1.3306-.3825%r0-.0753*r1+.0123*r2+G[1]
! 175: exo(3(1])+G([1l]
176: 1.4098-.9365*%r0-.014*rl+2,3e~3*r2+5(2]
177: exp(G{2})+G[2]
) 173: 1.5497-.8696*r0-.1084*rl+.0231*r2+G(3]) :
3 179: exp(3[3})+G[3]
£

150: 1.5556-.9013*r0~-.0773*rl+.0173*r2+3(4]
181: exp(G([4])+G[4])

182: 1.5928-.9396*r0-.0627*rl+.0168*r2+G[5])
1833: exp(G[5])+G[5]

134: ent "SLANT RANGE TO TARGET -~ METERS" ,r20
135: a2nt "ANGLE OF SIGHT TO TARGET - DEG" ,r6
186: if ES$[1,3]="YES";gto “K2100"

137: fmt " SLANT RANGE TO TARGET - METERS = ",f8.2
188: wrt 701,r20

189: fmt " ANGLE OF SIGHT TO TARGET - DEG = " 3, 5.2
§ 190: wrt 701,ro

i 191: "K2100":

i ’ 192: r20/1000+r20

i 193: if r6<0;-r6+rb6

g 194: sin(r6)+ré6

' 195: 0-»r8

196: if r6=0;g9to "K2200"

197: 1/r6+r8

193: "K2200":

199: fmt "CALCULATE PRECIPITA3LE WATER."

| 200: .4477+.0328*E+1.2e-3*E"2+1.84e-5*E"3+rll
! *28876
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201:
202:
203:
204:
205:
206:
207:
208:
209:
210:
211:
212:
213:
214:
215:
216:
217:
213:
219:
220:
2212
222:
223:
224:
225:
225
227:
228:
229:
230:
231:
232:
233:
234:
235:
236:
237:
233:
239:
240:
241:
242;
243:
244:
245:
246:
247:
2438:
249:
250

*26845

if ES[1,3])="YES";gto "K2300"

fmt " ";wrt 701

fmt * PERCIPITABLE WATER - CM/KM = ",4x,f4.2
wrt 701,rll

*K2300":

fmt "CALCULATE AMOUNT OF WATER VAPOR IN PATd."
r20+r0;0+»rl;r0+»r2;.5*(rl+r2)»r3

r2-rl+r4;.2886751*r4+r5

.S5*r4* (“FNA (r3+r5)+°FNA " (r3-r5))+»r9

rll*r9-»rl0

if ES[1,3]="YES";gto "K2400"

fmt * AMOUNT OF WATER VAPOR IN PATd - CM = ",4x,f4.2
wrt 701,rl0

"K2400":

fmt "CALCULATE TRANSMITTANCE FOR 0.55,1.06,2.3,3.8,10.6 MICROMETERS."
1+M;17+N

for I=1 to 5

if ES[1,3]1="YES";gto "K2500"

fmt " ";wrt 701

fmt 4x,cl7;wrt 701,CS$[4,N]

“K2500":

N+17+N;M+17+M

fmt “CALCULATE TRANSMITTANCE OWING TO ABSORPTION BY WATER VAPOR."
if I=5;exp(-.0681*rll)+B[I,1];gto "K2600"
D[I]*y(rl0*w)/2+r0;0+»rl; r0O»r2

e5*(rl+r2)+r3

r2-rl-r4

.2836751*r4+r5

.5%r4* ("FNB (r3+r5)+ FN3 “(r3-r5))»rl2

2/yn*rl2+8(I,1]

1-B(I,1]+B[I,l]

"K2600":

if ES[1,3]="YES";gto "K2700"

fmt " ";wrt 701

£me * TRANSMITTANCE OWING TO ATTENUATION BY: WATER VAPOR = ",f5.2
wret 701,8([I,1)

"K2700":

fmt "CALCULATE TRANSMITTANCE OWING TO ATTENUATION BY HAZE AND FOG."
if D$S[1l,3)="YES";1+B[I,2];gto "K2900"

if C>=E[I);gto "K2800"

r8+r0;0+»rl;r0+r2

.5%(rl+r2)+»c3

g2~rl»r4 .
.2886751*%r4~+r5

.5%r4* ("FNC (r3+r5)+ FNC’ (r3-r5))+rl3
exp(~-F[I}*rl3)+»rld
r20-r8+r0;r8+rl;r8+r0+r2

«5* (rl+r2)+r3

r2-rl-r4d

«2886751*r4~r5




P ——

251: .5%rd*(“FND " (r3+r5)+ FND (r3-r5))+rls

252: exp(-.128*rl5)+rlé

253: rl4*rl5+B[(I1,2];9to "K2300™

254: "K2300":

255: r20+r0;0+»rl;r0+»r2;.5%(rl+r2)+r3

256: r2-rlerd4;.2886751*r4+»rt

257: .5*%r4* ("FaD’ (r3+cS5)+ FND ‘(r3-r5))+rl?

258: exp(-F[I]*rl7)+3([I,2]

259: "K2900":

260: if £$(1,3]="YES";gto "K3000"

261: fat " HAZE/FOG
262: wrt 701,8(1,2])

263: "“K3)000":

264: fmt "CALCULATE TRANSMITTANCE OWING TO ATTENUATION BY RAIN."
255: if D3[l,2]1="ND";1+B[I,3];3to "K3100"

256: if C>20;1+3([I,3];9to "K3100"™

257: exp(-r20*G[1})+8([1,3]

268: "K3100":

269: if ES[L,3]="YES";gto "K3200"

270: fat " RAIN
271: wrt 701,3(1,3]

272: "K3200":

273: fmt "CALCULATE TRANSMITIANCE OAING TO ATTENUATION BY SMOKE."
274: .02/(3[1,1)*B[I,2])*B[I,3])+3[I,4]

275: if 3{I,41>1;1+8(1,4}

276: if ES$[Ll,3)="YES";gto "K3300"

277: fmt " SMOKE
278: wrt 701,B(I,4)

279: "K3300":

230: fmt "CALCULATE SMOKE CONCENTRATION."

231: if B[I,4]#l;9to "K3400"

2832: for J=1 to 4;0-C[I,J]

233: next J;gto "K3500"

2834: "K3400":

285: 1n(B[I,4])»rl8

286: rl8*rl8+rl9

287: for K=1 to 4

288: d[l1,K,I}+H[2,K,1)*r18+H[3,K,I)*rl9+C[I,K]

289: next K

290: "K3500":

291: if £$([1,3)="YES";gto "K3600"

292: fmt " ";wrt 701

293: fmt " SMOKE CONCENTRATION: FOG OIL - GM/SQ M = ",£f5.2
294: wrt 701,C(I,1])

295: fmt " HC - GM/SQ M= ",£5,2
296: wrt 701,ClI,2)

297: fmt " FS - GM/SQ M= ",£5.2
298: wrt 701,C(I,3)

299: fmt " WP - GM/SQ M = *,£5.2
300: wrct 701,C(I,4])
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301:
302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:
315:
316:
317:
318:
319:
320:
321:
322:
323:
324:
325:
326:
327:
323:
329:
330:
331:
332:
333:
331%:
335:
336:
337:
333:
339:
340:
341:
342;
343:
344:
345:
346:
347:
343:
349:
350:
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"K3600":

next I

if 8$[1,3]="YES";gto "K4000"
fmt /;wrt 701

fmt ATMOSPHERIC DIFFUSION SOURCE STRENGTH CALCULATIONS:";wrt 701

fmt " ";wrt 701

“K4000":

ent "TOTAL DISTANCE TO BE SMOKED - M",R

ent "RELEASE HEIGHT OF SMOKE SOQURCE",r0

ent "“4EAN HEIGHT OF TARGET - METERS",rl

ent "DIRECTION OF LINE OF SIGHT - DEG",r2

if E$[1,3]="YES";gto "K4050"

fmt " TOTAL DISTANCE TO BE SMOKED

wrt 701,R

fat " RELEASE H2IGHT OF SMOKE SOURCE (AGL)
wrt 701,r0

fmt " MEAN HEIGHT OF TARGET

wrt 701,rl

fmt " DIRECTION OF LINE OF 3IGHT TO TARGET
wet 701,c2

"K4050":

fat “DIFFUSION CALCULATIONS FOR CONTINUJUS SOURCE,"
-1.24+1.19*103(Y)~»r3

10°r3+2

1n(2)+»r8;1n(Z)"2+r9;1n(2) "3+rl0
1n(Z2)"4+»rll;1n(2)"5+rl2
.4446385869+.294049265*r3-.237213914*r9»rl13
.155349504*r10-.032015723*r11+2,.15168e~-3*rl2+rl4
rl3+rl4»r4

exp(r4)~r4
-1.298283909-1.006136784*r8+1.485094886*r9+»rl3
-.774136725*r10+.156559355*%r11-.010823351*rl2»rl4
rl3+rl4-»r5

exp(r5)=-.225+r5

if 2>9.999999;gto "K4100"
5.77267e-4+2.31943e-5*:8+3.71041e~-5*r9+rl3
-8.40602e~-6*rl0+1.3421e-7*r11+2.55131le-8*rl1l2+»rl4
gto "K4175"

"K4100":

if Z>40;gto "K4150"
-11.56134901+2.148242814*r8-.156210817*r9%9+»rl13
7.03582e-3*%r10~-1.47353e-4*rll+1.18256e~-6*rl2+rl4
gto "K4175"

"K4150" :
1108.366588-103.5495836*r8+2.424499256*r9+rl3
-.014584773*r10+4.34517e-5*r11-4.69556e~-8*rl2+rl4
"K4175":

rl3+rl4»ré6
.500775609+1.092614788*r8~-1.573065836*r9+rl3
.724276579*r10-.140820904*r11+9.61621e~3*rl2+rl4

METERS ", £8.2

METERS

DEG
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",2x,£6.2
METERS = " ,2x,f6.2

",2x,£6.
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351:
352:
353:
354:
355:
356:
357:
358:
359:
360:
361:
362;
363:
364:
365:
366
367:
3¢e8:
389:
370:
371:
372:
373:
374:
375:
376:
377:
378:
379:
330:
381:
382
333:
384:
385:
3386:
387:
388:
389:
390:
391:
392:
393:
394:
395;
396:
397:
398:
399:;
400:

rl3+rléd-+»r7

exp(r7)-1.2+r7

if Z2>10;gto "K4200"
In(r4*R°r5*1/(1+r6*R"r7))+r8

gto "K4225"

"K4200":

In(r4*R°r5* (1+1/(r6*R"r7)))+r8
"K4225"
K(d,1]1*R"K(H,2]1/(1+K[H,3]*R"K([(H,4])+r9
r8*r9»rl0

J[H])*R".9+rll

if ES[L,3]="YES";gto "K4250"

fmt " ";wrt 701

fat " CONTINUOJS SOURCE:";wrt 701
fat “ ";wrt 701

fmt " SIGYMA Y - METERS
Eme " SIGMA Z - METERS
"K4250":

fmt "SMOKE SOURCE STREN3Td CALCULATIONS FOR CONTINUOUS SOURCE,"
abs(r2-F)+rl2

if G=0;1+G

G*.,515+»rl3

1+M;17+N

r10*r13*yn/y2*exp(=5*({rl-r0) /rl0) " 2)+rl4
Y(3.3124/(6.76*sin(rl2)*sin(rl2)+.49*cos(rl2)*cos(rl2)))+»rlS
«9337+.0369*Q~-7e~-4*Q*Q+6.11le~6*Q*Q*Q+M[2]
1.3775+.09868*Q~1.8e~3*C*Q+1.56e~5*Q*Q*Q+M (3]

rl4*rl5»rl4

rl4/M[2]+rlb

rl4/M[3]+cl7

for K=1 to 5

C[K,1l]*rl4+1(K,1]

C[K,2]*rle6e+I[K,2]

C[K,3)*rl7+I([K,3]

if ES[1,3])="YES";gto "K4300"

fmt " ";wrt 701

fmt 4x,cl7;wrt 701,CS$S[M,N]

"K4300":

N+17*N;M+17+M

if ES(1,3]="YES";gto "K4400"

fmt * ";wrt 701

fmt " SOURCE STRENGTH: FOG OIL - GMS/SEC = ",f8.2

wet 701,I(K,1)
fmt "

wrt 701,I(X,2]
fmt "

wet 701,I(K,3]
"K4400" :

next K

fmt "DIFFUSION CALCULATIONS FOR QUASI-INSTANTANEOUS SOURCE."

", £3.2;wrt 701,rll
",f8.2;wrt 701,cl0

HC - GMS/SEC = ",f8.2

FS - GMS/SEC = ",f8.2
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401: 2/3*rll-»rll
402: 2/3*rl0-»rlo0
403: if ES$([l,3)="YES";gto "K4500"

404: fmt " ";wrt 701

405: fmt " QUASI-INSTANTANEOUS SOURCE:";wrt 701
406: fmt " ";wrt 701

407: fmt " SIGMA Y -~ METERS = ",f8.2;wrt 701,rll
408: fmt " SIGMA Z - METERS = ",f8.2;wrt 701,rl0

409: "K4500":

410: fmt “SMOKE 30OURCE STRENGTH CALCULATIONS FOR QUASI-INSTANTANEOUS SOURCE."
411: 1+M;17+N

412: rll*rlO0*n/exp(-(rl*rl-r0*r0)/(2*rl0*rl0))+»rl4
413: 3.2469+.0774*Q-1.6e-3*C*Q+1.73e~-5*Q*Q*Q+M[4]
414: rl4/M[4]*10+rl4d

415: for J=1 to 5

416: C[J,4)*rl4+1(J,4]

417: if ES[1,3]="YES";gto "K4600"

418: fmt " ";wrt 701

419: fmt 4x,cl7;wrt 701,CS$S([M,N]

420: "K4600":

421: N+17+N;4+17+M

422: if ES$[1,3]="YES";gto "K4700"

423: fmt " ";wrt 701

424: fmt " SOURCE STRENGTH: WP - GMS/SEC = ",f8.2
425: wrt 701,I1(J,4])

426: "K4700":

427: next J

428: fmt /;wrt 701

429: fmt " MUNITION EXPENDITURES:";wrt 701
430: fmt " ";wrt 701

431: ent "TIME SMOKE REQUIRED - MINUTES",T

432: 1+I;17+J

433: for K=1 to 5

434: if K=1l;gto "X5000"

435: if BS$({1,3]="YES";gto “K5400"

436: "K5000":

437: if B([K,4]=1l;gto "K5200"

438: fmt "CALCULATE NUM3ER OF GUNS REQUIRED"

439: 1(K,2]1/S(1,1]1+Q(1,1)

440: I([K,4]1/S[1,2]+Q(1,2]

441: 1(K,2]1/8([2,11+Q[2,1]

442: 1[K,4)/S(2,2]+2(2,2]

443: for L=1 to 2

444: for N=1 to 2

445: int(Q(L,N))»r0

446: Q[L,N]-r0O»rl

447: if rl#0;r0+1+Q[L,N]

448: next N

449: next L

450: fmt "CALCULATE TOTAL TIME FOR REPLENISHMENT."
*7095
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E | 45): for L=1 to 2

i 452: for N=1 to 2

i 453: T+T([(L,N]-U[L,N]+X[L,N]

454: next N

455: next L

456: fmt "CALCULATE RATE OF FIRE."
457: for N=1 to 2

453: X([1,N]*V[N,H]+1>R([1,N]

459: X[(2,N]*W([N,H]+1+R[2,N]

460: next N

461: fmt "CALCULATE TOTAL NUMBER OF ROUNDS REQUIRED."
462: for L=l to 2

463: for N=1 to 2

464: Q[L,N]*R[L,N]+»P[L,N]

465: int(P([L,N])+»r2

466: P{L,N}-r2+r3

467: if r3#0;r2+1+P[L,N]

468: next N

469: next L

470: if ES[L,3)="YES";gto "“K5100"
471: fmt 4x,cl7;wrct 701,C$[I,J]
472: fmt " “;wrt 701

473: "K5100":

474: 1+17+1;J+17+»J

Wil

475: fmt " VOLUME OF FIRE - HC 3SMOKESCREEN"

476: wrt 701

477: fmt " SCREEN LENGTH - METERS = ",f3.2;wrt 701,R
478: fat " SCREEN DURATION - MINUTES = ",f3.2;wrt 701,T
479: fmt " ";wrt 701

480: fmt " GUNS ROUNDS /MIN TOTAL ROUNDS"
481l: wrt 701

482: fmt 105 ", f2.0,12x,£f4.0,12x,£5.0

483: wrt 701 o(L,1),v(1,d],P[1,1]

484: famt 155 ", £2.0,12x,£f4.0,12x,£5.0

485: wrt 701,Q(2,1],4(1,d],P(2,1]

436: fmt / wrt 701

437: fmt VOLUME OF FIRE ~ WP SMOKESCREEEN"

488: wrt 701

439: fmt " SCREEN LENGTH - METERS = ", f8.2;wrt 701,R
490: famt " SCREEN DURATION - MINUTES = ",f8,2;wrt 701,T
491: fmt " ";wrt 701

492: fmt " GUNS ROUNDS /MIN TOTAL ROUNDS"
493: wrt 701

494: fmt 105 ", f2.0,12x,£f4.0,12x,£5.0

495: wrt 701 Qf1,2}, V[2 H),P[1, 2]

496: fmt 155 ", £2.0,12x,£f4.0,12x,£5.0

497: wrt 701,0Q[2,2),Ww{2,H4),P[2, 2]
498: gto "K5300"

499: "“KS5200":

500: I+16+1;J+16+J
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501: fmt " SMOKE WNOT REQUIRED DUE TO ATMOSPHERIC CONDITIONS."
502: "K5300":fmt /;wrt 701
503: next K
504: "K5400":
505: fmt /;wrt 701
506: dsp "DONE"
b 507: end
i 508: "FNA":ret exo(-r6*pl/2)
3 509: “FNB":ret 2xp(-pl”~2)
510: "FNC":ret exp(pl*r6*in(.1/F[1]))
511: "FND":ret exp(-pl*r6/4.1)
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SAMPLE CALCULATION

! KWIK SMOKE PROGRAM

MET SITE:

I = DN
LATITUDE - DEG = 32.25
LOSGITUDE ~- DEG = 107.72
ALTITUDE -k w300
JULIAN DATE - DAY = 322
ZULU TIME - dOUR = 23
E 1 METEOROLOGICAL I4PUTS:
ZELILING - METERS = 914.40
CLOUD COVER - PERCENT = 40.00
VISI3ILITY - KILOIETERS = 8.05
PRECIPITATION = NO
‘PEMPERATURE - DES T = 10.00
DEWPOINT - DES C = 8.33
# WIND DIRECTION - DE3 = 180.00
4 ALdD SPEED - KNOTS = 15.00
i AVE ROUGHNESS ELEMENT - CM = 23.00
METEOROLOGICAL CALCULATIONS:
PASQUILL STABILITY CATEGORY = D
RELATIVE UUMIDITY = 89.37
MUNITION EXPENDITURES:
VOLUAE OF FIRE - HC SMOKESCREEN
SCREEN LENGTH - METERS =  200.00
3CREEN DURATIO.N - MINUPES = 10.00
GUNS3 ROUNDS /1IN POTAL ROUNDS
105 1 2 17
155 1 1 8

VOLU1E OF FIRE - WP SMOKESCREEEN
SCREEN LENGTH - METERS =
SCREEN DURATION - MINUTES =

{ GUWNS ROUWDS/ 1IN
; 105 1 4
| 155 1 2
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200.00

10.00

TOTAL ROUNDS
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