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The Influence Factors Analysis of Balanced Field Length

Based on Local Sensitivity

Zhang Lina, Wang Shitao, Liu Xiaochuan
(Research &. Development Center, AVIC XAC Commercial Aireraft Co. » Ltd. , Xi’an 710089, China)

Abstract: Balance field length is one of the important technical indexes in civil aircraft design and operation, and
it has an important influence on civil aircraft economy, safety and universality, and also determines the aircraft
decision speed. The concept and calculation method of balance field length and the relation between balance field
length and decision speed are introduced, as well as three sensitivity analysis theories are list. Taking a civil air-
craft as an example, the effects of takeoff weight, airport height, wind speed, temperature, runway slope and
other factors on the balance field length is studied. The sensitivities of different factors to balance field length
are calculated based on the above three analysis theories. The results show that the length of balance field and
the decision speed increased with the increase of takeoff weight, airport height, tailwind speed and temperature.
They decreased with the increase of headwind speed. The effect of runway slope on the balance field length could
be negligible. The positive and negative correlations of those parameters obtained by the sensitivity analysis
methods are consistent, and the sensitivity values of the five variables are ranked as follows: takeoff weight™
wind speed>airport height™>temperature=>runway slope.
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Fig. 1 The process of calculating balance field length



5 3

SR A8 25 < A2k T J) P 194 4 37 i PR R e A 403

% e F) KHL L 2N E, CCAR-25-R4M P fE 4
ORI R — B RS L E i i L AT MR
I A S ML A B (Ve K, T i — £
1FJE B (Acceleration Stop-go Distance, fij #8 ASD)
E K, o K R B (Take-off Distance, faj #%
TOD) i .

S B a3 B K T, R 2N H
F A FH G 5 R AL 4 ik 0 S8 B8 T fofF ) 2 5 3k
K A3 0T, IR RAT BB A A KL )R
TBUHS it %) 1S} ) 45 )5, CCAR-25-R4 ( § 25, 107 &2 &
BRI , PR B AN AR N Tl PR sh LA 4
HRE [ o e 3 R R A K F L B R A A B B
Vio Pz BFL 50k V) 66 il 2
JiroR . o e pr oy CALER BE (km/h) , G AR A5
IE QDI A Y i Y - | B o R
P 2 T8 110 58 A% I 174 B A A o D SRR B VL, L
A B P4 BFL,

1500

1400 + ASD
1300
g 1200 " TTTTT T »
s 1
=
21100
TOD
1000
900 |
800 : - - e
150 160 170 180 190 200 210
v,/ (km * h")

Kl 2 P 5 o R R i e
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length and decision speed

AT R I B Sl AL A e A R /N T
PSR R U L RE R T R A A
JER T O SH BE I Rk 2 &, HUA {5 A
BG4 A5 T RO L RAT B REAE R TR A
MEE R — . gl ISP RO R
FTRHLBE AR P B B RO SR AR 2 — B IR
FHTRAL Y 28 35 4 % 2 v Al YRR A 3

S

2 SHHBRUESTER
2.1 REESH

1 BFL i Bie A X IH 488 in T IE L
BFL = f(x,y,2,) (3
AHix.y.z, o N BFL 41280,
H 280« REESEF X o 09T 48

_ af.(l"yvza"')
.1 a]"

WH L, RAEE S, B4 K, RRSE «
X} BEL 952 i) 8 b 2%

5 BFL B S i S 808 2 5 H G X
(DO SBON RGO W 5 PR AE S A E
TR P, 3 R e 25 40 1 % K
O FEAT R 380, w] R U R B RS B

s S+ Ary,z,) — fa— Az, ysz,000)
el R
2Ax

4

(5
A ax WSBx BPSh/NE
H 20 CO) AT« A [ 2 8 R R 9 B AN ) L A
T HA A A S 800 BEL 520 (1) 5 228 3

2.2 BWNEHESN

e RIGIE S, R USH o A5 il 153 2 g
PEor BT 55 —Fh e ik

sz‘.l:Iaf(.T?ysza"') 6
ox

R B SR JH 00 22 4 0 5% (6) i 7 B fi
QR
SJ‘.Z

1‘[][(1+A1’y923'“) _f(I_ Alay9Za"')]
20x

i,

(&l

=

7
W Ax NS 2 WP/ S Az=6 -+ x,
Wi (DA R TOR 1/0 A% 1) BEL 285 28 {5
SR 3T 15 2 AN [R] 2 B0 S i BT 45 45
RAEN M, 5 BFL #9— 2,

2.3 HEMEHLESN

BFL iy 4a %} 748 {b &8 % UL BFL A &, 7] 18 & %k
BEC A 20 AT %) A X6 AR Ak



404 iz TR

Lt R 10 %

[+ Ax,y,z,) — f(x,y,2,)
f(xsyszse)

S, =

(€D
Uey 28 S, i 4l

B B A A ml 20, 2 (7)) Rt (8) B B 4L
TR AT ek R WG — T X A AN TRl S 8
Xt BFL 5% Wi ¢ 85 2L

3 B A
3.1 ZWMEESHT

DAE Y B B B8], 43 A — 2 O 1 PR 2 X
B KW . TSI IR 3 24 /AL
AR 24 000 kg ML RE 2 10.7 m,
38 A T K U8 M BE SR 0°, i TRERER 177, XL
WO m/s, L bR 1 000 m, KW E ISA +
15 C,
30101 R E MY R

TRELAE AR R T, A S BN AR W5
AT B AR A RS A7 3 K R S e A3 B A5 SR a3
J R .

1900 -

1700
1500 \\\

—— 26000 kg-TOD
—=— 23000 kg-ASD

24000 kg-ASD
700 F 25000 kg-ASD
26000 kg-ASD

500 1 1 1 1 ]
160 180 200 220 240 260

HAE/ (km « h)

E 13001 /
= \\ —— 23000 kg-TOD
= 1100 | 4 24000 kg-TOD
/ —— 25000 kg-TOD

900

&3 R BT o X A 3 K A R R
Fig. 3 The effect of takeoff weight on the

length of balance field
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Fig. 4 The effect of airport height on the

length of balance field
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length of balance field
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Fig. 7 The effect of runway slope on the

length of balance field
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Table 1 The results of sensitivity analysis
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