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AA103
Air and Space Propulsion

Topic 10 – Aircraft engine performance parameters

Suggested reading – AA283 Course reader Chapter 2 
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The problem of predicting/measuring thrust
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Definition of thrust

(2.1)
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(2.2)

(2.3)

(2.4)

Integral form of the equations of motion

Stagnation enthalpy

Conservation of mass
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(2.6)

(2.5)

(2.7)

Conservation of momentum

Surface forces

Momentum flux over the outer surface of the control volume
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(2.9)

(2.8)

(2.10)

Subtract the mass equation multiplied by U0
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Overall mass balance

Definition of thrust

(2.11)

(2.12)
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Turbojet control volume
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Energy content in jet fuel

Energy balance

(2.13)

(2.14)

(2.16)
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Subtract the mass equation multiplied by 

Overall energy balance for an adiabatic engine

(2.17)

(2.18)

(2.19)

Assume the flow about the engine is adiabatic 

ht2 = ht1 = ht0
Then

ht0
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Capture area

(2.20)
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Overall efficiency

(2.21)
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Breguet aircraft range equation

(2.24)

Fuel mass flow

(2.25)

(2.26)

(2.27)
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Epic bird flight - The Bar-tailed Godwit - 11,000km non-stop
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Propulsive efficiency

(2.28)

For a fully expanded exhaust and neglecting fuel flow

(2.31)
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Thermal efficiency

(2.34)
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Recall the efficiency of a thermodynamic cycle 

Recall the energy 
balance for an 
adiabatic engine

(2.35)

(2.36)

(2.37)

(2.38)

(2.39)

This can be compared to the, just defined, thermal efficiency of an aircraft engine. 
Add and subtract 1 to equation 2.34

η = W
Qinput  during  the  cycle

=
Qinput  during  the  cycle −Qrejected  during  the  cycle

Qinput  during  the  cycle

= 1−
Qrejected  during  the  cycle

Qinput  during  the  cycle

 
ηth = 1−

!ma + !mf( ) he − h0( ) + !mfh0

!mfhf
= 1−

Qrejected  during  the  cycle

Qinput  during  the  cycle
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Specific impulse, SFC

(2.41)

(2.42)

(2.43)
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Dimensionless forms

Thrust

Specific impulse

(2.44)

(2.45)

(2.46)
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Overall efficiency

(2.47)

(2.48)
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2.10 Engine notation
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Component temperature and pressure parameters

(2.49)
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(2.50)
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(2.53)

(2.51)

(2.52)
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(2.54)

(2.55)
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(2.56)
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(2.57)

(2.58)

(2.59)

afterburner
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In the absence of an afterburner

(2.54)

Two additional parameters

(2.55)

(2.56)

(2.60)

(2.61)

(2.62)


