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Table 1 Typical electric vehicle performance
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Fig.1 Comparison between weight proportion of main parts

before and after modification
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Table 2 Comparison between flight performance before
and after modification
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Fig.2 Battery performance statistics and prediction
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Table 3 Theoretical mass energy density of lithium
polymer batteries
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Fig.7 The relationship between endurance and range with

battery gravimetric specific energy and power load
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Fig.8 Parameter sensitivity analysis of endurance and range
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Table 4 Weight changes caused by motors with different
power-to-weight ratios

LES E L /(kWikg) | RBLERN % | AR %
case | 3 8.0 -2.0

case 2 4 6.0 0

case 3 5 4.8 1.2

case 4 3 8.0 3.6

case 5 4 6.0 5.6

case 6 5 4.8 6.8
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Fig.9 Payload varies with battery gravimetric specific

energy and power load
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Table 5 Hover ceiling varies with motor power to

weight ratio
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Fig.10 Influence of different parameters on hover ceiling
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installation of auxiliary lift device
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Study on Key Performance Indexes and Influencing Factors of Electric Helicopter

He Zhenya, Tang Xingzhong
Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: This paper carries out the design and performance calculation of a light helicopter all-electric variant based
on the current technical level and development trend of battery and motor, combined with the helicopter performance
estimation method. The changes of key performance indexes such as endurance and hover ceiling before and after
the modification are analyzed. The influence laws of battery energy density, weight ratio and motor power to weight
ratio on the performance of electric helicopter are given, and the suggestions of helicopter all-electric modification at
present stage are put forward. The results show that the endurance of the current electric helicopter can only reach
about 8% of that of the oil-powered helicopter, but its hover ceiling is obviously better. According to the actual task
scenario, the options such as increasing the battery weight ratio and installing auxiliary lift devices can be selected to
improve the endurance capacity.

Key Words: electric helicopter; battery energy density; motor power to weight ratio; endurance; hover ceiling
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