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Responsibilities

A Select engine type and number of engines
based on mission parameters (power,
altitude, etc.)o size and weight to
configuration.

A Determine propeller size and number of
blades.

A Determine SFC as a function of power,
speed, and altituded performance.



Presentation Outline

A Engine
I Type, SFC, Location, Cooling
A Propellers
I Diameter selection, Fixed vs. Variable Prop

A Performance
I Engine, Propeller



Engine Classification

ENGINES
I

Reciprocating Turbine Engines

Piston Rotary Turboprop Jet-Based

Turbo-fan Turbo-jet Ram-jet Scram-jet

» Cost, Mach #



Design Mach Number

Increasing SFC ( Tvpical applications)
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Specific Fuel Consumption
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Fig. 3.3 Specific fuel consumption trends (at typical cruise altitudes).



Engine Location

AIRCRAFT DESIGN

Fig. 10.25 Propeller location matrix.



Engine Cooling

A 10% of engine
horsepower can be
lost due to drag
through cooling

A Need about 1 Ib/sec
of cooling-air mass
flow per 100 hp of the
engine

Fig. 10.26 Piston engine installation.



Propeller Diameter

AiKeep it as |l ong as pos:
possi bl eo

A Length constrained by propeller tip speed which
must be kept below Mach 1
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Propeller Diameter

A Also need to consider diameter as a function of
power

# Blades |Eng. |Metric

K K
— 4 P P
D = Kp\/Power 2 17 |056
3 16 |0.52
4+ 1.5 0.49

Power Hp kKW

Diameter | ft m




Propeller Type

A Fixed Pitch

A Variable Pitch

I Controllable-pitch
propeller

I Constant-speed
propeller
A For light sport aircraft
can only have fixed or
ground adjustable
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Piston-Engine Performance

A Power directly proportional to massflow of air
Into engine

A Affected by density of surrounding air and
pressure in intake manifold

(-~ 1_%’)

ro 7.595

pOWG = pDW%’éaleve
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Propeller Performance

AdvanceRatio: J =V /nD
55(hp
rn°D®
ThrustCoefficient:c. =T/ rn°D"

TV
55(hp

Power Coefficiert : C, =

propeller Efficiency: A, =

55hp/

Thrust T = ( forward flight)

c. 55hp
c. nD

Thrust T = (static)
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Meet Power Requirements

A Using the previous equations and data from
Performance ensure that your engine is capable
of producing enough power for all mission legs

Table 5.2 Point performance for CF34-3
pslugft’) | V(knots) | Mach# | T/Ty | %Throttle | SEC
Take Off 0.0022231 60 0.09 0.975 100 0,348
Climb 0.0005873 330 0.01 0.316 100 0,357
Cruise 0.0003873 400 0.69 0.253 15 0.324
Crutse m 0.0005873 430 0.84 0,339 100 0.368
Descent 0.0023769 60 0.09 0.439 100 0.348
Crutse/Loiter | 0.0020430 200 0.31 0.419 43 0.311




