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A Typical Turbo-prop Engine
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Performance of Turboprop engines

Since most turboprop engines develop a small jet
thrust of about 15-20% of the total thrust, it is
necessary to account for this thrust in describing
turboprop performance.

The total thrust horsepower of a turboprop engine is
Total THP =FV =n -BHP+FV
where F, = Total thrust of the engine

n, = Propeller efficiency
BHP = Shaft horsepower supplied to propeller

F. = Jet thrust
V = Aircraft velocity
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Performance of Turboprop engines

Alternately E\
ESHP = BHP+ —— , where, ESHP is Equivalent shaft horsepower,
My
_ N, iIs the propulsive efficiency of
or,  THP =n, ESHP " the jet thrust

n, is the propeller efficiency

Equivalent Total Thrust, F, ., = THP/V

Sp Fuel Consumption, S|:C=ri.1f /THP, kg/hr/kW
or, SFC= mf /ESHP, kgZhr/kW
or, SFC= My/F, ., kg/hr/kN
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Helicopter engine Intake
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Helicopter Engine Exhaust
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Turbo-shaft performances
THP = BHP . Np_otor » KW

Specific Fuel Consumption, SFC= rhf/THP, kg/hr/kwW

Tilt rotor
turbo-shaft cum turbo-fan
engine
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Thrust of a bypass engine

I:n: [(ma+ m f)Ve—hot_m a'Va] hot-jet

+ ma—bypass [Ve—bypass_ Va]

SFC of a bypass engine

SFC =

mf —CC

Fn—hot + Fn—cold
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Overall Efficiency of Bypass Jet engine

- mV,.(V,-V,)
M. Qe

p" e
Exhaust Jet waste

Myor-( Voot =Va ) +Megq-( V

2

e-hot e-bypass Va )2

Prof. Bhaskar Roy, Prof. A M Pradeep, Department of Aerospace, IIT Bombay



JET AIRCRAFT PROPULSION Lect 5

Propulsive Efficiency of Bypass Jet engines
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A 2-spool geared turbofan jet engine
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A 2-spool 3-drive turbofan Engine
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Specific thrust (N-s/kg)
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Next Lecture :

Cycle Analysis

by

Prof A M Pradeep
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