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The Study of Propulsion Performance Model
for Reciprocating Engine Aircraft

Won Choi*' - Kwang Hae Kim* - Ji Hong Kim* - Won Joong Lee**

ABSTRACT

Reciprocating engine is widely used for small propeller driven aircraft. because it is the
superior efficiency and low price. Currently, reciprocating engine is used for the development of
KC-100, LSA, PAV, UAV in domestic. In this study, Naturally aspirated engine and turbocharger
engine performance model is developed. The propeller is designed and analyzed at cruise
condition of reciprocating engine aircraft using optimum method, the propeller performance
model is developed. The Integrated propulsion performance model is developed, through the
matching with engine and propeller performance model, for small reciprocating engine aircraft

performance analysis.
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Table 1. ROTAX 912A A7l 2 d&5 X

Power Set RPM Power(Hp)
Take-off 5800 80
Max.Conti. 5500 78
75% 5000 58
65% 4800 50
55% 4300 43
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Power Set RPM Power(Hp)
Max & Take-off 3890 135
Best Economy 3380 97

221 HE XA AT SEARE MsalA
Centurion2.0 HXE TOA <dx YA
8,000ftolt}. BlE A= AW EHe o
AR FA A717] w2l 8,000ft7kA] L
g &5 U
H HEAAS F
dzle] nxe wa
FAET B AFdA
7hA BE A A3E RBEEstR e
o]’doll A= Eq. 1~39 AA F7]
Aslgol Centurion2.0 HE T/A
24 BHRE A Este] gAAH A
I th. Fig. 8, 9% Centurion2.0

U4 Ade 1 S NARARE

S
b ry
i
atll
b
ﬁ. 1..[1
o
o
NG
%
N
QE
i

N
hule]
N

it}
RN -3

gﬂ

e

kd

rir

i 2

N

ki
oo b b

%
of

0o o2

S
I 4

X o fo

o

o M of & = & offr vorr X &

LHI
o
9
o

8- 100% Power ‘

Power{HP|

o s000 10000 15000 20000 25000 30000
Altitude(ft)
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Table 3. THZAHA S

Parameters 912A Centurion2.0
Advance Ratio 0.999 0.998
Thrust 0.999 0.926
Torque 0.998 0.999
Coeffi. of Thrust 0.999 0.999
Coeffi. of Power 0.996 0.998
Activity Factor 0.997 0.986
Efficiency 0.999 0.991
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k : Boltzmann’s constant.
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Table 4. Design Variables

Parameters Min Max
Consumed Power(kW) 43 73
Propeller RPM 1800 2800
Number of blades 2 5
Diameter(m) 1.4 2.0

Table 55 2134¢l T4x20< Yepdith
Table 5. Constraints and Objective Function

Constraints Min Max
Activity Factor 70 110
Objective Function
Efficiency Maximize
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Fig. 11 Diameter, Blade# vs. Efficiency(Centiron 2.0)
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