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List of 17

Examples .
Important Jet Airplane Formulas

with Units

1) Average Value Range Equation Formula @

 Em
Awg 300kg
151327.4336m =

Ravg = —F——=
FD . 80N
c (T) 10.17 kg/h/N ( T )

2) Breguet Endurance Equation Formula (]

Evaluate Formula (@

1 5 5000k
R A W 452.05815:<—>-<_>-1n<_g>
¢t Cp wy 10.17 kg/h/N 2 3000kg

3) Breguet Range Formula @

Wi 200kg
Ry = ——————= 7130.684m =
) [g] - ¢ 9.8066m/s* - 10.17 kg/h/N

4) Constant Speed Cruise using Range Equation Formula (af

Evaluate Formula (@
\'%

Rjetzm'.[(l'x'wllwo)

Example with Units

114—m/s
7130.3087m = - [ (1,x,3000k, 5000k )
10.17kg/m/N - 11319N
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5) Cruise Weight Fraction for Jet Aircraft Formula (af

Evaluate Formula @

Rjg - - (-1)
0.866 - 1.32 - Vi, /p oy - LDMaX 0

FWcruisejet = exp

Example with Units
7130m - 0.6kg/h/w - ( -1
0.823 = exp o gh/w - (1)
0.866-1.32- 1.05m/s - 5.081527

6) Endurance for given Lift-to-Drag Ratio of Jet Airplane Formula (af

[Formulo
1 5000k
E= .LD -In W 452.0581s = | ————— |- 250 -1n s
e A 10.17 kg/m/N 30001kg
7) Endurance of Jet Airplane Formula (a1
|
Wo 5000kg
In[ — In
Wy 3000 kg
E=C-——2 | |4520581s =5.-——~ 7
Cp- ¢ 2+ 10.17kg/h/N

8) Lift-to-Drag Ratio for given Endurance of Jet Airplane Formula (a{

_ E=mm
E 452.05815s
LD = ¢, - 2.5 = 10.17kg/h/N + ———

| Wy In( 5000
n wy M 55007

9) Loiter Weight Fraction for Jet Aircraft Formula (]
B, -1) - 452.0581s - 0.6kg/h/w

B ey LD EC 0.9853 = exp| 2. Lo
loiter(jet) p LDmax,; 5.081527

ratio

10) Maximum Lift to Drag Ratio given Preliminary Endurance for Jet Aircraft Formula (af

Fornuia |
E-c 452.0581s - 0.6kg/h/w
LDmax 5.0702 =

ratio =
Wlt,hcg
In{ ——— In
WL,end

400 kg
394.1kg
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11) Maximum Lift to Drag Ratio given Range for Jet Aircraft Formula (af
I o |

Example with Units EEliE® FemmlE B
Ri. - C 7130m - 0.6kg/mh/w
jet —
LDmax o prop — 45033

w, ) 4501
VL/D.max : 1n<Wf> 1.05mys ln< 350 kg >

12) Range of Jet Airplane Formula (af
1
Rjr = — <) JEI . fw, |- /wq

8 1
7130.9663m = . . 5] SOOOl(g - 30001(g
1.225kg/m* - 5.11m? 10.17kg/h/N - 2

13) Specific Fuel Consumption given Preliminary Endurance for Jet Aircraft Formula (a{

[Fomu’
WL,beg 400kg
LDmax ., ‘ln< Wy > 5.081527 ~ln<m>
c= 0.6013kg/m/w =
E 452.05815s
14) Specific Fuel Consumption given Range for Jet Aircraft Formula (af
Wi 450kg
VL/D,max - LDmax,, - In W, 1.05m/s - 5.081527 - In oo
c= 0.677kg/h/w =
Riet 7130m

15) Thrust-Specific Fuel Consumption for given Endurance and Lift-to-Drag Ratio of Jet

Airplane Formula (@
1 5000k
¢ = 1 -LD-In ﬁ 10.17kg/m/N = (—)-z.so-ln( g)
t E A 452.05815s 3000 ke
16) Thrust-Specific Fuel Consumption for given Endurance of Jet Airplane Formula @
I ormula | Evaluate Formula [
1 Wo 1n [ 3000
n W1 n 3000kg
=C — 10.17kg/m/N = 5+ — —onuntr
T MUTCTE #/N 245205815
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17) Thrust-Specific Fuel Consumption for given Range of Jet Airplane Formula (af

Evaluate Formula [
° ! ( & ( Wy ) w,
G = ) ’ L 0]- 1
' Poo " S Rjet “Cp

8 1
10.1714xg/m/N = . . 5] 5000kg | - 3000kg
1.225kg/m* - 5.11m? 7130m - 2
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Variables used in list of Jet Airplane

Formulas above

¢ Specific Fuel Consumption (Kilogram per Hour
per Watt)

Cp Drag Coefficient

C_ Lift Coefficient

C¢ Thrust-Specific Fuel Consumption (Kilogram
per Hour per Newton)

E Endurance of Aircraft (Second)

Fp Drag Force (Newton)

Fioiter(jet) Loiter Weight Fraction for Jet aircraft
FWeruise jet Cruise Weight Fraction Jet Aircraft
LD Lift-to-Drag Ratio

LDmaX,atio prop Maximum Lift to Drag Ratio
Jet Aircraft

LDmax,,¢jo, Maximum Lift-to-Drag Ratio
RAVG Average Value Range Equation (Meter)

Rjet Range of Jet Aircraft (Meter)
S Reference Area (Square Meter)

Ttotal Total Thrust (Newton)

V Flight Velocity (Meter per Second)

VLD, max Velocity at Maximum Lift to Drag Ratio
(Meter per Second)

W Gross Weight (Kilogram)

W Weight without Fuel (Kilogram)

Wjs Final Weight (Kilogram)

Wf Weight at End of Cruise Phase (Kilogram)
W; Initial Weight (Kilogram)

W; Weight at Start of Cruise Phase (Kilogram)

WL,beg Weight at Start of Loiter Phase
(Kilogram)

WL end Weight at End of Loiter Phase (Kilogram)
Awg Change in Weight (Kilogram)

P« Freestream Density (Kilogram per Cubic
Meter)
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Constants, Functions,
Measurements used in list of Jet
Airplane Formulas above

constant(s): [g], 9.80665
Gravitational acceleration on Earth

Functions: exp, exp(Number)

n an exponential function, the value of the
function changes by a constant factor for every
unit change in the independent variable.
Functions: int, int(expr, arg, from, to)

The definite integral can be used to calculate net
signed area, which is the area above the x -axis
minus the area below the x -axis.

Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion @

Measurement: Time in Second (s)

Time Unit Conversion B

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion B

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Density in Kilogram per Cubic
Meter (kg/m?)

Density Unit Conversion @

Measurement: Thrust Specific Fuel
Consumption in Kilogram per Hour per Newton
(kg/h/N)

Thrust Specific Fuel Consumption Unit
Conversion @

Measurement: Specific Fuel Consumption in
Kilogram per Hour per Watt (kg/h/W)

Specific Fuel Consumption Unit Conversion @
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Download other Important Range and Endurance PDFs

e Important Jet Airplane Formulas @ e Important Propeller-Driven Airplane
Formulas B

Try our Unique Visual Calculators

° Percentage of number (af ° LCM calculator @

Simple fraction
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