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ABSTRACT

The helicopter initial design model was established by using the latest weight estimation
equations based on the Tishchenko’s methodology through the study existing initial design
tools. The sequential decomposition method is used to reduce analysis time in the sizing.
Empirical parameters of the weight estimation equation were also extracted from numerical
and regression analysis for a helicopter database. Design input and output values were
compared with the RISPECT design tool. Finally, comparison of the re-design resulting for
several existing helicopters was presented and showed the good agreement within less
than 5% in the weight estimation and main rotor sizing. Established initial design model
was proved to be effectively used as initial design tool.
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Table 5. Comparison of the Design Results

RISPECT
Sizing Peg%@ggce PROJECT
Weight (bs)
Empty 5503.32 5748.80 5015.63
Fuel 1974.19 2196.83 2204.29
Payload 1799.51 1800 1800
Crew 396.83 396.83 396.83
Take-off 9673.85 10159.5 9417.05
Main Rotor Size (ft)
Radius 21.17 215 215
Chord 1.377 1.345 1.345
Tail Rotor Size (ft)
Radius 3.92 3.92 3.92
Chord 0.425 0.439%6 0.4396
Distance between Main Rotor and Tail Rotor (ft)
25.59 2592 26.8
Power (HP)
Hovering 1320.57 1402 1292.2
Take-off 1662.95 1788.56 1767

Table 6. Weight Calculation Results (/bs)

Helicopter MTOW Evc\ﬁ gi@n error (%)
BO-105 5,291 5,676 7.27
ANSAT 7,275 6,704 -7.85
Bell-430 9,299 10,196 9.65

LYNX 10,501 10,100 -3.81
S-76C+ 11,700 11,455 -2.10
UH-60 28,660 29,926 4.42

Table 7. Calculation Results of the Main

Rotor (m)

Helicopter dia’\rﬂnZter E?ﬂif; error (%)
BO-105 9.54 9.25 -3.04
ANSAT 11.50 11.74 2.09
Bell-430 12.80 13.35 4.30

LYNX 12.80 12.86 0.47
S-76C+ 13.41 13.82 3.06
UH-60 16.36 16.54 1.10
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