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Responsibilities

ÅSelect engine type and number of engines 

based on mission parameters (power, 

altitude, etc.)ðsize and weight to 

configuration.

ÅDetermine propeller size and number of 

blades.

ÅDetermine SFC as a function of power, 

speed, and altitudeðperformance.
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Presentation Outline

ÅEngine

ïType, SFC, Location, Cooling

ÅPropellers

ïDiameter selection, Fixed vs. Variable Prop

ÅPerformance

ïEngine, Propeller
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Engine Classification

ENGINES

Reciprocating Turbine Engines

Cost, Mach #

Rotary Turboprop Jet-Based

Turbo-fan Ram-jetTurbo-jet

Piston

Scram-jet
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Design Mach Number
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Specific Fuel Consumption
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Engine Location



8

Engine Cooling

Å10% of engine 

horsepower can be 

lost due to drag 

through cooling

ÅNeed about 1 lb/sec 

of cooling-air mass 

flow per 100 hp of the 

engine
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Propeller Diameter

ÅñKeep it as long as possible, as long as 

possibleò

ÅLength constrained by propeller tip speed which 

must be kept below Mach 1

,tip staticV nDp=
2 2

,tip helical tip aircraftV V V= +
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Propeller Diameter

ÅAlso need to consider diameter as a function of 
power

4
pD K Power=

# Blades Eng.

Kp

Metric

Kp

2 1.7 0.56

3 1.6 0.52

4+ 1.5 0.49

Power Hp kW

Diameter ft m
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Propeller Type

ÅFixed Pitch

ÅVariable Pitch

ïControllable-pitch 

propeller

ïConstant-speed 

propeller

ÅFor light sport aircraft 

can only have fixed or 

ground adjustable
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Piston-Engine Performance

ÅPower directly proportional to massflow of air 

into engine

ÅAffected by density of surrounding air and 

pressure in intake manifold
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Propeller Performance
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Meet Power Requirements

ÅUsing the previous equations and data from 

Performance ensure that your engine is capable 

of producing enough power for all mission legs


