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An example analysis of the effect of different obstacle-surmounting

modes on take-off performance
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Abstract: In operation of civil aircraft, the maximum take—off weight is limited by the performance when one en-
gine fails, and it is of great significance to optimize take—off performance by executing different obstacle-surmoun—
ting methods to increase the maximum take—off weight. Based on the theoretical analysis of the take—off flight path
defined in the regulations, the take—off weight corresponding to the standard second segment, extended second seg-
ment, and fourth segment obstacle-surmounting method is calculated, and the key factors of maximum take—off
weight are analyzed. The obstacle-surmounting margin, climb gradient, and required take—off distance under diffe—
rent obstacle-surmounting methods are calculated. Different distances and gradients are combined to simulate
various terrain conditions, and the take—off weights of standard second segment and forth segment obstacle—
surmoun-ting mode in those terrain conditions are calculated. The results show that using of fourth segment
obstacle—surmounting method can effectively improve the maximum take—off weight of the aircraft in the plateau ter-
rain complex airport. And the larger the gradient of the obstacle is, the more significant the improvement is.
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performance requirements
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Table 2 Obstacle data

A X A AR R I R S

B 5400

& IE# /m P ES /m
1 65 2074.4
2 109 4618.6
3 139 5869.8
4 145 8073.8
5 171 8204.8
6 1200 75051.9
7 434 90 215.0
8 354 92 280.9
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Table 3 Take-off data of different obstacle—

surmounting modes
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Table 4 The obstacle-surmounting of different

obstacl-surmounting modes

A /m

BEAG 1 REAT 2 RBEAT 3 RBEAG 4 BEAG S REERG6

VN

trfE =B 24.78  81.73  98.22 171.43 10.79 215.22

FEf BE 15214 217.06 253.03 354.54 332.43 625.35

PUBGE . 21.07  59.45  71.54 137.18 114.22 259.51
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Table 5 The climb gradient of each section of
different obstacle—surmounting modes
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Fig. 3 Extended second section engine thrust
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Table 6 Take-off distance of different
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Table 7 Leveling height of different
obstacle—surmounting modes
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Fig.4 The difference of maximum take-off

weight under different obstacle conditions
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