Appendix E

Smoke Support Sustainment Planning Tables

The tables in this appendix pro-
vide smoke pot spacing
and ammunition and fuel consump-
tion data. Use the tables to deter-
mine ammunition or fuel

Table 24 is the spacing
smoke pots. When using
to determine actual spacing require-
ments, round up all answers

idance

sustainment requirements for smoke
Missions.

Base your ammunition consump-
tion planning on target size and
smoke duration. Base fuel consump-

tion planning on smoke unit struc-
ture, smoke duration, and fuel

delivery packaging.

Smoke Pot Consumption
know the lerégth of the target area

ide for
able 23

(decimals) to the next larger whole
number.

Table 25, below and on the facing
page, is the smoke pot consumption

guide. To use this table, you must

Table 24. Smoke pot spacing guide.

in meters an

the spacin

etween

pots in meters, plus how long the
target must be smoked.
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Wind Speed Temp . Spacing (Meters) Meters to
Gradient Terrain Target
Kmph Knots Haze Blanket 9
All Open or Water 50 25 250
1-14 1-7 Stable 60 30 300
Wooded
Unstable or Neutral 70 35 350
O Wat 4
15-25 8-13 Al pen or Water 0 20 200
Wooded 50 25 250
Open or Water 3o 1 1
2632 | 1417 Al i = 0
Wooded 40 20 200
Table 25. Smoke pot consumption guide. (Part 1 of 2)
Number of Smoke Pots Needed Te Produce Smoke for a Mission
Spacing i5m 20m 25m 30m
Line Length
100m | 500m |"°9%™ 100m | s00m {*%%%7 100m | s00m [1°%°™| 100m | 500m [1-000M
Smoke Time ™|
15 min 12 51 102 9 13 77 8 32 62 6 27 51
30 min 24 102 204 18 78 163 15 63 123 12 48 102
1hbr 48 204 612 36 156 306 30 126 246 24 108 204
3 hr 144 612 | 1,224 | 108 468 918 90 378 738 72 324 612
L Continued J
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Enter the table from the left- Under the spacing find your target and the smoke time row intersect
smoke time. Locate the spacing be- length. The cell where this column contains the number of pots needed.

tween pots at the top of the table.

Fuel Consumption Tables

Use Tables 26 and 27 to deter- sumptions of a smoke generator single M3A4 or M157 smoke gener-
mine fog oil and MOGAS consump- platoon running all generators simul- ~ ator, multiply the planning figure by
tion for smoke generators. These taneously. When a crew operates a 0.5.

tables are based on normal con-
Table 26. Fog oil consumption in gailons and [drums].

Platoon Type ithr|{2hr {4hr | 6hr |24 hr |48 br

Motor Smoke 1,200 | 2,400 | 4,800 } 7,200 | 28,800 |57,,600

{24 Generators) [22] | [44] | [88] | [131]) | [524] {[1,048]

Mechanized 700 [ 1,400 | 2,800 | 4,200 | 16,800 | 33,600

(7 M1059 Systems) [13] | [26] | [51] | [77] | [306] | [611]

Dual Purpose 600 | 1,200 | 2,400 | 4,800 | 7,200 28,800

(12 Generators} (111 | [22] | [44] | [88] | [131] | [524]

Heavy Division Smoke Pit | 600 | 1,200 | 2,400 | 4,800 | 7,200 | 28,800

(6 M1059 Systems) [11] | [22] | [44] | [88] | [131] | [524]
Numbers in brackets = Drums One drum = 55 gallons

Table 27. MOGAS consumption in gallons and .
Platoon Type 1hr | 2hr | 4hr | 6hr |24 hr | 48 hr

Motor Smoke 72 144 216 864 | 1,728 | 3,456

.....

(2a Smoke Generators) | [15] | [29] | [44] | [173] | [346] | (692]

Mechanized Smoke 42 84 168 252 | 1,008 | 2,016
(14 Smoke Generators) [9] [17] [34] [61] | [202] | [404]

Dual Purpose 36 | 72 | 144 | 216 | 864 | 1,728
(12 Smoke Generators) (8] [15] [29] {441 | [173] | [346]

Heavy Division Smoke | 5 | 7, | 144 | 216 | 864 | 1,728

(12 Smokeraenerators) (8] | [15] | [29] | [44] | [173] | [346]

Numbers in brackets = Cans
1 Can = 4.5 gallons in a 5-gallon can

Table 25 continued. (Part 2 of 2)

Number of Smoke Pots Needed Te Produce Smoke for a Mission

Spacing 40m 50m 60m 70m
S 100m | 500m |“?%%™ 100m | s00m ["°%°™! 100m | 500m [°%°™ 100m | s00m |1000™
Smoke Time
15 min 6 21 39 5 17 32 5 14 27 3 12 23
30 min 12 | 42 | 78 | 9 | 3 | 63 | 9 | 27 | 48 | 6 | 24 | 45
1hr 24 84 156 18 66 126 18 54 108 12 48 a0
3 hr 72 | 252 | 468 | 54 | 198 | 373 | 54 | 162 | 324 | 36 | 144 | 270
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Ammunition Consumption Tables

Use Tables 28 through 31, below, and use the table to discover the
to determine consumption rates for number of rounds required for the
artillery, and mortar munitions. mission.

Start with the wind speed, rate of
fire, (or weapon and target size)
and duration of smoke requested,

Tabie 28. Quick smoke consumption data— 155-mm smoke shell.

Fire for Eftect—Rounds Per Tube
Wind Speed Hade of Fira Duration Requested by Forward Observer (in Minutes)
in Knots 4 | 5 7 | 8 | 8 |10 [11 |12 |13 |14 |15
5 1 rd/min 2 | 2| 3|3/ 4| a 5 |s |6 l7 |7
10 1 rd/30 sec 2 3 4 5 6 7 g 10 11 12 13
15 1 rd/20 sec 3 4 6 7 9 10 |12 13 15 16 18 19
Table 29. Quick smoke consumption data— 155-mm WP shell.
Fire for Effect—Rounds Per Tube
W§ndKSpfed Rate of Fire Duration Requested by Forward Observer (in Minutes)
In knots 2|3 )4!5 (6|7 |8 |9 |10{11]12|13]|14]|15
14515 1 rd/min 3 4 5 6 7 8 9 |10 11 1213 (14 |15 | 16
10 1 1d/30 sec 4 6 § (10 (1214 )16 |18 120 (22 |24 1 26 | 28| 30
15 1 rd/20 sec 6 12 115 118 | 21 | 24 {27 | 30 [ 33 |36 | 39 | 42 | 45
Table 30. Smoke ammunition consumption Table 31. Smoke ammunition consumption
— artillery battery. —mortar platoon.
Weapon Duration Total Weapon Duration Total
(Target Size) of Mission Rounds (Target Size) of Mission Rounds
5 min 16 2 min 12
155-mm HC 107-mm WP -
{2,800 m x 50 m) 10 min 40 (600 m x 40 m) 5 min 27
15 min 56 15 min 72
2 min 24 2 min 12
185-mm WP 81-mm WP
(1,200 m x 50 m) 5 min 48 (300 m x 35 m) 5 min 27
15 min 128 15 ;min 72
2 min 18 2 min i2
105-mm WP - 60-mm WP _
(450 m x 35 m) 5 min 36 (225 m x 35 m) 5 min 27
15 min 96 15 min 72
All figures assume 9 kmph crosswind. All figures assume 9 kmph crosswind.
FM 3-50
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Environmental factors and terrain
affect smoke cloud behavior. Steer-

Meteorological conditions that
have the most effect on smoke
screening and munitions expendi-
tures (including the deployment of
smoke generators) include wind,
temperature gradients, humidity,
precipitation, and cloud cover.

Wind

The weather condition with the
ﬁreatest impact on smoke opera-
1ons is wind. Both wind direction
and wind speed play a significant
role in almost everything that deals
with smoke operations. These fac-
tors are important in estimating
equipment, munitions, and fog oil
requirements for a smoke opera-
tion.

"’\’-"\Aﬁ"\
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Figure 17. Classification of wind directions.
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Appendix F

ing winds, temFerature gradients
and the type of terrain are impor-

Weather

Wind direction determines where
smoke must be released and where
it will travel. Basically, there are
four different types of wind direc-
tions that affect smoke operations:
head winds, tail winds, flanking
winds, and quartering winds.
Favorable wind directions in rela-
tion to the smoke objective are the
tail, (i:uarterin , and flanking winds
(see Figure 17).

Head winds are those blowin:
from the smoke objective direc%ly
toward the smoke source and are
unfavorable for smoke generator
operations.

ail winds, the most favorable for
smoke operations, blow toward the
smoke objective from behind the
smoke source.

Flanking winds blow
directly across the
smoke objective and
the smoke source and
are generally favorable
for smoke dperations.

Quartering winds
blow between the
other winds toward
the smoke objective.

It is important to
make the distinction
between those surface
wind directions just
discussed and steering
winds. Steering winds
occur between 6
meters and 200 meters
above the earth’s sur-

tant for accurately predicting smoke
cloud travel.

face. They are the winds that actual-
ly carry the smoke and determine
Lﬁe direction of smoke travel.

Wind speed has as much influence
on smoke behavior as wind direc-
tion has. Low wind speed or calm
conditions allow smoke to remain in
the target area for a longer period
of time. In addition, some tyé)es of
smoke behave differently at dif-
ferent wind speeds. For example,
WP tends to pillar if winds are less
than 9 knots (17 kilometers per
hour). HC smoke rises when the
wind speed is less than 4 knots (7
kilometers per hour), and it is torn
apart by wind speeds over 13 knots
§ 4 kilometers per hour). Smoke
rom mechanical smoke generators
may be effective in higher wind
speeds because of the great volume
produced.

Temperature Gradients

Temperature, by itself, has no
direct relationship with making ef-
fective smoke. It does, however,
have an indirect relationship, which
is a result of temperature gradients.
Temperature gradients are deter-
mined by comparing the air
temperature at .5 meter above the
éround with the air temperature at

meters. Three types of tempera-
ture gradients influence smoke: un-
stable (lapse), neutral, and stable
(inversion) (Figure 18, next page).
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Unstable. An unstable (lapse) con-
dition exists when air temperature
decreases with an increase in al-
titude. This condition is charac-
terized by vertical air currents and
turbulence. Thus, smoke tends to
break up and become diffused.
Lapse conditions are best for
producing smoke curtains.

Neutral. A neutral condition exists
when air temperature shows very lit-
tle or no change with an increase in
altitude. Neutral conditions also
exist when the wind speed is

reater than 9 kilometers per hour.

nder this condition, vertical air
currents are very limited. Neutral
conditions are best for smoke hazes
and smoke blankets; however, this
is not the most favorable tempera-
ture gradient for smoke.

Stable. A stable (inversion) condi-
tion exists when the air temperature
increases with an increase in al-
titude, This condition greatly limits
vertical air currents. A'smoke cloud

may reduce visibility at ground
level. Inversion conditions are excel-
lent for smoke hazes and smoke
blankets but only if there is enough
wind to carry the smoke over the
target area.

Humidity

Practically all smoke particles ab-
sotb moisture from the air. Mois-
ture increases particle size and
density and makes the smoke more
effective. Most smoke munitions
produce a denser (thicker) smoke
when the humidity is high than
when it is low; therefore, high
humidity is generally favorable for
smoke employment (Table 32).

Precipitation

Since light rains
decrease Visibility,
less smoke gives
concealment

snow reduce visibﬂi(?r; therefore,
smoke is rarely needed for conceal-
ment during those conditions. When
used during periods of precipita-
tion, smoke tends to remain close
to the ground and spread out over
a large area.

Cloud Cover

The amount of clouds in the sky
gives an indication of how smokeé
will act on the battlefield. The
general rule is when the sky is
covered with clouds, the atmos-
phere is relatively stable, and the
conditions are %Snerally favorable
for making smoke.

Table 33, on the next }F)age,
provides a summary of favorable
and unfavorable conditions for
smoke production.

Table 32. HC and WP smoke yields in various humidities.

produced during inversion condi- during these rains. Relative HC WP
tions lies low to the ground and Heavy rains and Hiumidity
"% Effectiveness Effectiveness
Time of Day and Temperature Smoke Behavior (Percentage) (Percentage)
Weather Conditions Gradient (Wind Direction—)
: : 0 100 100
Night—until 1 hr after sun- Stabl
rise. Wind speed is less than I anle 10 146 353
9 kmph (5 knots). Cloud ("(‘I';‘s'”’ m
cover less than 30%. L 20 152 372
Day —most often between 1 30 159 391
e, Wiod spesd 15 9 ko | Neutal ’_}A 40 173 411
rise. Wind speed is 9 kmp ,q"
(5 knots) or more. Cloud (Favorable)
cover is 305 or more. J 50 189 434
Day —beginning 2 hr after - 80 211 465
sunrise. Sind speed is less U[':table ’ﬂ"
than § kmph (5 knots). {Lapse) 70 240 510
Cloud cover is less than 30%, | "= "<V — e — R g
80 325 588
90 572 785

Figure 18. Temperature gradient effects on smoke.

Since smoke is carried by the
wind, it usually follows the contours
of the earth’s surface. Therefore,
the type of terrain over which the
smoke travels has a tremendous im-
pact on how effective the smoke
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Terrain Effects

coverage will be in a specified area.
Smoke will act differently over the
different types of terrain.

Flat, Unbroken Terrain
and Over Water

On flat, unbroken terrain, and
over water, the individual smoke
streamers take longer to spread out

M 3-50



and mix with other streamers. L i Sl
Therefore, the uniform phase will argss Hill. Masses opes and Valleys

usually develop a greater distance and Mountains In areas where there are valleys
downwind Steep hills and mountains tend to and dther r)ggqs of slopes, the
split winds. The winds eddy around climatic conditions are usually dif-
Obstructions e hills and mountains as well as ferent at different times of the day.

These areas are characterized b
thermally induced slope winds that
occur throughout the day and night.
During the daytime, the heating ef-

over them. Large hill masses and
rugged terrain cause strong cross
currents. These currents disperse
smoke excessively and create holes

Obstructions, such as trees and
small buildings, tend to break up
smoke streamers. These streamers

re-form, cover a much larger area, fect causes these winds to blow u
emdf eventually c;[sila.te a ;?%re ﬁgeﬁﬁeﬁﬁ?ﬁ Tﬁe?xﬁgﬁ(}s - the slope, and tgey Kre .re}flerléﬁd tg
o s snfomsten Syl i g gt e s ngt e
ol P % g eh ane : choser the day and night. These conditions bl th alfs 3 T ngh 5ig

the smoke SOIKCQ t gn dl the ter- make it extremely difficult to estab- (l)lw q ((i)wn le 5 ope_s,ém T}tﬁey are
raﬁ \}Alfere (t)pen. v]vaoo de areaf, lish and maintain a smoke screen. calle owri-s ope ﬁvm s. This is a
“i) ti contains ’?hn abun ?nce 0 1 Wind currents, eddies, and tur- Veﬁy energ I g’ kowey er, 1t 13 one
008 U%UOHS,'IS e most favorable bulence in mountainous terrain wh1c Ifee 5 t0 be kept in min
type of terrain for smoke generator must be continuously studied and when planning smoke operations.
operations. observed.

Table 33. Evaluating conditions for smoke employment.

Moderately
Factor Unfavorable Favorable Favorable
Wind More Than 10 knots Less Than 10 Knots 5 to 10 Knots
" Unstable Stable
Atmosgl.\enc (Lapse) Neutral (Inversion)
f tabjhty (Favorable for eutra {Unfavorable for
Lalegory Smoke Curtain) Smoke Curtain)
Humidity Low Moderate High
Precipitation None Light Rain Mist/Fog
Cloud Cover None Scattered Overcast, Low Ceiling
Terrain Even Gently Rolling Complex Topography
Sparse or None s Heavily Wooded
Vegetation (Desert) Medium Dense or Jungle
. Late Morning thru . . 1 Hour Before EENT
Time of Day Late Afternoon Midmerming to 4 Hours After BMNT

BMNT — beginning morning nauticai twilight

[t Y} imee AvrAniness i HH
EENT —ending evening nautical twilight
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