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c-7

TOF = [7.90371 + 6.68965x10" 2(PA) + 2.12622-10™%(PA)?]

2

+ [3.00808x10" “ + 2.67118*10-5(PA) + 9.85x1o'6(pA)2]T

4 2

+ {1.23149x10% + 1.3589x10"8(PA) - 3.1641x10"B(Pa) 2T

GR = [2.1742857 + 2.04286x10 (W) - 1.071429%10™2 (Gw) 2]

[1.14943 - 1.2707x10"1(GW) + 5.1785x10"(GW) 2 ]TOF
2

+

FGR + 1.904x10'2(cR)]ws

GR - [-2.7327x10

4

[-6.308077x10" % + 1.94654x10"% (GR) Jws?

+

c-9

TOF = [1.2192956 + 2.2091577x1072(PA) + 3.380102x10™%(PA)?]

2

+ [1.4628966x10" 2 + 2.631396810"*(PA) - 1.3818053+10 / (PA)2]T

4

[2.4891x10~% - 6.875x10"8PA) + 7.8125710” 8 (Pa) 2 T*

6

[2.20314x10°% - 6.49x1078(pa) + 7.47x1071%pa)2)12

+

GR” = [2.3806396 - 5.9265772x10"2(GW) + 6.67969x10" % (Gw) %]

{-1.19933136 + 5.041098X10-2(GW) - 2.12517*10-4(GW)Z]T0F

+

GR = GR® x 10

FGR”

[1.0 + 9.7757143x101(GR) + 6.4285714x10"2(GR) %)

[4.8785706 + 5.4275515%10" X (GR) + 4.438775x10 >(GR)2]Ws

FGR = FGR"/100
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0V-10
-1 -2 -4, .2
TOF = [-6.46x10"1 + 6.7857x10"2(PA) + 2.723x10"4(pa)?)
+ [3.69x1072 = 2.24x10"3(PA) + 3.49x107(PA)2)T
+ [1.07x107% + 3.85x107°(PA) - 4.688x10"7 (PA)2]T%
GR = [5.38 - 1.105(CY) + 1.14x10"1(cw)?)
+ [8.02x10"L - 2.57x107L(aw) + 2.4x10"%Gw)2)TOF

FGR = GR - [1.6x1072 + 2.44x10"2(GR) - 2.128x10~4(GR)?Jws

28












2.  SAMPLL CALCULATION

a. Data to determine an-equation for takeoff factor (TOF)
as a function of temperature (T) was taken from the curves in figure
1. The lines are straight and, therefore, only X and Y values for the
endpoints of the 1ine are needed to determine the coefficients. For
example, to determine an equation of takeoff factor versus temperature
for pressure altitude (PA) of 2000 ft. the following data was taken
from figure 1 and used to calculate the coefficients m; and mp in a
linear equation.

Y Value X Value
2.95 1.0x10!
4.00 1.1x102

The result is an equation in the form of
TOF = 1.05x1072T + 2.845

Since this equation is linear and was determined from two points,
there is no difference between the calculated and actual values.

b. This method can be applied to all five lines in figure 1
and result in five equations, each corresponding to a different
pressure altitude.

(PA=2000) TOF = 1.05x10°2T + 2.845
(PA=4000) TOF = 1.60x1072T + 3.540
(PA=6000) TOF = 2.05x1072T + 4,145
(PA=8000) TOF = 2.35x107°T + 4.715
(PA=10000) TOF = 2.50x107°T + 5.250

c. The coefficients of the above equations can be mathemattically
related to pressure altitude. Since the coefficients change non-
linearly with respect to pressure altitude, a second order equation
will be developed. The following data was used to determine an equation
for the first coefficient as a function of pressure altitude. The values

for pressure altitude are divided by 100.
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e. As before, the coefficients of the above equations can be
related as a function of gross weight. The first and second coefficients
were found to be related by a second order equation. The third
coefficient changed linearly with gross weight and required only a first
crder equation. The final equation which related ground run as a
function of takeoff factor and gross weight is in the form

GR = [1.01875x107°(GW)? - 3.6813x107 *(GW) + 6.86394x10" ' JTOF’
+ [-2.90437x107"(GW)? + 1.04554x10""(GW) - 8.43329]T0F
+ [1.25x107(GW) + 3.75)
where GW = Gross Weight of the aircraft in thousands of pounds
GR = Ground Run in hundreds of feet

f. By an analagous method the true or final ground run can be
related as a function of ground run and wind speed. This equation is in

the form
FGR = GR -[5.875x107(GR) + 8.25x10"2]WS

where FGR = Final Ground Run in hundreds of feet
WS = Headwind Speed in Knots
The total equation is in the form
TOF = [-1.45833<107°(PA)? + 3.625%107"(PA) + 3.8333<107°]1
+ [-8.541667x107°(PA)? + 3.9625x107*(PA) + 2.091667)

GR = [1.01875x10"°(GW)? - 3.6813x10">(GW) + 6.8639x10']TOF’
[-2.90437x107"(GW)? + 1.0455x107'{GW) - 8.43329]TOF
[1.25x107 1 (GW) + 3.75]

FGR = GR -[5.875x1073(GR) + 8.25x1072]Ws

This equation was tested and found to be accurate to within 10 percent.

+

+
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APPENDIX D
TAKEOFF CLIMB ANGLES FOR USAF AIRCRAFT

MAXIMUM CLIMB-  MINIMUM CLIMB-  VERTICAL FLIGHT
AIRCRAFT ANGLE_(deg) ANGLE (deg) _ DISTANCE (ft)*
BOMBERS
B-52 9 3 5000
B-57 17 6 4000
FIGHTERS
F-4 47 21 5000
F-5 16 9 5000
F~100 22 8 5000
F-101 39 22 5000
F-102 15 7 5000
F-104 13 7 5000
F-105 26 8 5000
F-106 18 12 5000
F-1M 22 9 5000
ATTACK
A-7 12 8 5000
A-37 22 8 5000
CARGO
C-5 13 3 3000
c-7 9 6 4000
c-9 8 5 3000
C-130 15 2 3000
C-135 (KC-135) 15 6 5000
c-141 13 5 5000
TRAINING
T-29 19 5 3000
7-33 6 3 5000
T-37 1 7 5000
7-38 16 5 5000
T-39 15 5 5000
0BSERVAT ION
0-2 8 4 4000
0v-10 16 4 5000

*Angles are averaged from ground level to this altitude.
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