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Thrust/ lift system parameters optimization of gyroplane
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Abstract:"\For designing modern gyroplane with jump takeoff capability, the characteris
tics of thrust/lift system ‘parameters are investigated, and a multiobjective optimization
method is presented. To calculatethrust/ lift, the mathematical model is established through
numerical integral/ method based on blade element theory and dynamic inflow theory. The
jump takeoff-is modeled on the basis of autorotating rotor aer ody namic characteristics and err
ergy equation. The impact of parameters on jump takeoff performance is analyzed, and a
computation example shows that the model is feasible and efficient. T he multiobjective opti-
mization design of the parameters is carried out hierarchically by using improved genetic algo
rithm and design for six sigma(DFSS) . T he optimized result indicates that the method is ac

curate and the general performance of gyroplane with these parameters is advanced.
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Fig.3 Graph of velocity and acceleration during jump

takeoff(dashed curve from reference| 41)
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Table 1 Results of general multiobjective optimization
X / [ / / / /
(km/ h) ( km/h) (mT7s) m km h
(6.24,0.0342,172,
255 61 5.88 6200 502 3.06 222502  0.3962
298, 1. 12,2 560)
(6.6,0.033,174,271,
241 63 4.88 5550 529 3.26 223751 0.398 3
1. 098,2 610)
(6.4,0.034 8,173,283,
247 62 5.14 5750 519 3.18 226533 0.3959
1. 092,2 650)
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