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Cruise Flight - Range and Endurance of Jet driven
Aircraft.




Range & Endurance - Jet powered aircraft

e In case of jet powered aircrafts specific fuel consumption is given as Thrust Specific
Fuel Consumption and it is defined as weight of fuel consumed per unit thrust per

unit time.

e Here thrust is used in contrast to power in case of propeller driven aircraft.

B N(fuel)
TSEC = (N thrust) ) (5) (1)
N M — (TSFC)T, 2)

Here T4 is thrust available.

Endurance

e For level, un-accelerated flight, the pilot adjusts the throttle such that thrust avail-
able, Ty equals the thrust required, Tk. Therefore, weight of fuel consumed per

hour will be minimum when thrust required is minimum.
e We know that for minimum thrust required, C,/Cp should be maximum.

e Therefore for a jet aircraft, maximum endurance occurs when the airplane is flying

at a velocity such that Tz is minimum.
Let us calculate the expression for endurance of a jet aircraft.

e Let dW be the very small change in the weight of the airplane due to fuel consump-

tion over a time increment d¢. Then

dW = —CtTAdt
dW
dt = —
= T (3)

e Then, the overall endurance can be computed from Equation [3| as:
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Range

e Similarily to obtain the expression for range, we know from earlier discussions that
in order to cover the longest distance, the aircraft should only consume minimum

weight of fuel per unit distance. For a jet aircraft:

N(fuel) (TSFC)Tx

(m) 4

e For steady, level flight, T4y = Tk, minimum weight of fuel per unit distance cor-
responds to a minimum 7,4/V. Kindly note that, since T4 = T, hence range of
aircraft (with jet engine) will be maximum if N(fuel)/m is minimum or Tg/V is

minimum.

e [Tr/V] . corresponds to tangent point shown in Figure
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Figure 1: Thrust required curve to determine [V}mzn

e For steady flight, T, = D. Thus,
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e Hence maximum range for a jet aircraft occurs when the aircraft is flying at a
velocity such that C’é/ 2 /Cp is maximum. It can be shown that such a requirement

corresponds to:
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e The expression for overall range for a Jet aircraft can be derived as:
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CtTA

R Wi V.
:>R:/ ds:—/ —WeiTa

0 , d

e For steady, level flight, the pilot adjusts the throttle such that T = T4 and recalling
for steady, level flight L = W and T = D, we get:
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