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Study on optimum calculation model optimization for obstacle limited

weight of domestic civil transport aircraft
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Abstract: The performance software of a domestic civil aircraft used by an airline for many years can obtain satisfac-
tory results in the accuracy of obstacle limited weight calculation, but the calculation time is long. The optimization
model is established by comparing the calculation results and efficiency of the two models of the minimum accelera-
tion height method and the maximum acceleration height method. The obstacle limited weight, acceleration height
and calculation time of the two models under different obstacles and different wind speeds are calculated and ana-
lyzed. The results show that the calculation results of obstacle limited weight and acceleration height of the two
models are basically the same; When there is no obstacle, whether there is wind or not, the calculation time can be
reduced by 25% using the optimization model with the minimum acceleration height compared with the original
model with the maximum acceleration height; When there are obstacles and there is no wind, the calculation time
can be reduced by more than 78% by using the optimization model with minimum acceleration height, and when
there is wind, the calculation time can be reduced by more than 75%. The model with the minimum acceleration
height can take account of both accuracy and efficiency.

Key words: civil transport aircraft; obstacle limited takeoff weight; calculation model optimization; calculation effi-

ciency

Wi B 2022-03-24; f&EIBEHEI: 2022-06-15

EESWE: A REEIE S RS IS H G0 H (U2033213) ; RALE 4R 1 i 5 4 (DF S20180406)
WIEEE: &F, qianyu@cafuc. edu. cn
IR XIHS, Ear, 2R, & EP RJTE 2 LR R i AR et i oe D). s TR ERE, 2023, 14(2): 129-135.

LIU Yuyu, WANG Ke, YANG Junli, et al. Study on optimum calculation model optimization for obstacle limited weight of do-

mestic civil transport aircraft[J]. Advances in Aeronautical Science and Engineering, 2023, 14(2): 129-135. (in Chinese)



130 fiias TR

L 14 %

0 35l

[ 132 i 28 "RMLAE 25 25 1 AN KA Bl 37
T, AT g 8 B AN AT kT Y B, kR BRI
AR CEEMSCHKNE . WG —EN
B A A R R ) T AR O AR A T A R A G
PR R R KGR CERE, XEHEXRS K
HLIZ AT I L M R e 4k o X T I 28 R o ) A
e s 2 ) 32 SR AR AL i R AR R 0y 5 LB D
B0 BB R ok Ak L AN s WL R AR BPS 1
RERIF .25 KN AR LAY PEP MR RE A bl
™ ARJ21 R s i 28 Rz & M C919 R
B 2R LI R TR P R S 2 AL
SERHRUNT R R N = e QL R e S R U
[ 77 B 3z 28 RBLPE BB SR E 32 A 45 i 25 A )
EH ] 2248 78 B 15 4 B o 3 58 ofE ot 1k T g
RGBT R Bh TR ZW ELER T
AR R (EE R ATEE TR B AR X REROR
B R o By o NS 51 N 7 = R 8 1O
Hhn T H P e E A o R, 7 e R
R R L R N

H i, O T R iz i 25 CHL B A5 4 PR &5
M5 22 S B2 A0 ROBL ) a8 7 B2 At 1 1k e kA
s AT TR A, A 5 5 E AR OG89 SOk .
Bl , BRET P 503 5 0k 25 % PEP M RE R 14F Ak
B BPS PERE AR, BT T AN [ 2 Y e BE % e 15 4
B T 119 5% i) 5 HG AT RO SR CI-1 LA 1Y & AT F
WHIE5E T FR 6% L2 7R AR K AL e Kl
1 2 2R 2R 5 ) v A5 R R A IR 5 2 L
B RAT F W3 B 1 B % R B a2 AL R R
2 R S e AL A

B 1 4 PR R H AR B OC HE Y R AR TRAL Y
B CRATATIE , PR AL SRR R VA A
FILEE 1 AH 5 LR B B A A B ) de KR R EE
. M E O AL AT TR AR,
B4, B. Masson 255V &F X — & 285 1Y KL, R
FHBLAS N B A2 R A0 B AR, 0 H 5 A "—AT Mtk i A7
TWESE s B PR AEGE A SRR R A 3 I 3t
SR X B R 2 a2 AL B e T 3 4 A7 P Ak T
TR AR A 2 T 45 AR R AL B VR L BF ST
TR B CAT BGE e Ak v B R
454 QAR BE IRl T R ALY R TR
WA RGN B R KL iz sh R S T3

il

B TR A o B Y AR ) o e AR
TE M HEAR I, 45 G BT L 5 A7 5C BB p) 225K, B X
B 3 i 26 TRAL SR i /N 80 g e 19 D7 3 A ST
TR )RR A T SR (E AT L T O A R
i P R B I 1] D7 5 R A AR R B PR
T A G A ST B R LT T SRR O T A B
L

AR SCE S a3 M HE T R A8 a2 TR BILE RiE A
R 0 Y A AD (IR AL ) 3 B3 RR AR i Dt [T, AR
Je AR SCHR [ 2 13 Sz A R AY (DR AR REAY ), THER 45
SRFNTT SRR AR 0 Lo A, DL R R R
AT LA T A 2 1 B T2 i 28 PP e AR F
F1 B 15 PR B T B B 4 e T AR

1 BXXKITMIEERKETE
1.1 X KITAIE

B K CRAT T A S R A i A 1
B

$10.7! A

L 3R AR

1 AT
Fig.1 Take-off flight path

1.1.1 s

H CCAR-25-R4. 115 45 ] A1« B 3 2 AR
W B R i b R TR K ERTE 107 m(35 fO T,
) Tl K 450 m(1 500 ft) , 58 58 5 K 2
T B T2 25 1 5% 78 3 38 B I S5 i RGEE Viero MR o
SV A o A B B, AT EE 1 B B I R R
IR, EERVE SR b i 2 B N R 7K 4
WO TF If 1580 ST & R Chn sl s B R 1k e 3
BEON SO B % BT 50 U R 7S 1
Ay [ B 3 T ) A R A ) R R 5 A EE 4 B DR R
Fek BT AL T 450 m(1 500 fo)' 2,

HRAE SCHR [ 2], BT 8 4T 35 B 20 B i o5
B B H AR FRE B ST (DA

dH

E:Vsiny (1)



SO 3P A [ 7 R o i 2 O i ) R o S R I A B 5 131

%2 M
95 sy v (2)
5~ Vcosy w
S VOl LAY 02 V. A R I 0
FH 5 sy CBLEG L T

Fcos(a+¢)—D ]
(3)
W(1+ V/g-dVv/dh)
Horf W ohlE CE R g N E B F O ALY
HeS1 50 2 RHLIIM A 50 R RSB LS ;D Ny
KHLIY BT .
1.1.2 Wik
VT 2 AT A — R — A A
Z I e T B2 A5 3 By il . CCAR-25-R4. 115
FHLE WU AL 2 A B 0. 8%, Btk ¥ il
T 4 2 S B H R
H,.= H— 0.008S (4)
A CCAR-121-R7. 189 45 (1 HL 52 , ¥4+ i 328 44
LA 10,7 m(35 ft) (Y A% BE AR BT A R 470

1

y = sin

1.2 MT5E

B B 4 B GO R K 3 R RH DG ik
S B B /NI R R e R R R A K
2 Bl L i 2 R o

2 FTOGAI 7] R ]
FEK 2B

’ 2 FTOGAT ETBEL]//

RAHTH

BN

s

AMET 120 m

/

B2 dermsEE

Fig.2 Schematic diagram of acceleration height

(1) fJe/NeF . R CCAR-25-R4. 111
R EESR AL Y BT o e o e E D
B K 120 m(400 ft), [F B 78 1% 5 B LR
KA B — 09 W] T TR B SR N TR E
PR .

(2) e KOV . RPLTE XA & B 7
T SRR B A T ) A A AR A Y R A R
T TR A Ak 3 e KGR R RAE T (TOGA) B fiff

JHV ] BR

(3) JEAFLIE 2 BEACF i . RHLIRFFR )
LARE V, LT E B TOGA #E Jy il B, 4R f5
O DL K3 B4 1 (MCT) i e i3

TE S BR T30 I AT 5 AT — Rl O Oy
3ok 57 B A5 B EE A T SRR L, 4 RE i B A
Yy S VE Y B R T EIH S ORI S AR ]

2 BERYRFHESITEER SN
2.1 ERBEERERSH

Ji S T 2 [ 7 R 5 2RO A B
et FH 0 R Y G 9 SR Y o R T v B R )
by el R LN S N RS dy NG VR T O = = 1
R 3R ) F .

(D) BE— KGR CHEE W,

(2) B35 2 7 45 %t o7 ) 5 KB 5 B L

(3) MRHE 20 (1)~ (4), 153 B WL A i i
i o F TR O A KO o B G R A, T
Bl sk KHLTZE ML IE 3 Bl v B B o 2] 45 3 4>
WSR3 g B 8] T, 3F 5 TOGA #E 77 i fiff FH if
] BR ) (iZ AL 4 10 min) A0 He# . W SR T
(104 A7) min(Az 2k SLVF R B )R 22 ), B BB 1Y
H it @, # 2  H AR GRFEAH R Wik 5
WA /NF (10— A2) min, BB 9 H K, 75 2
HaOH, PO OW O R A R A
(104 A7) min LA, 00 06 B (4 H R R 3% MR % i 6
W I L 1) d5e R 0T v B o fR T AR R SR A i
2 B Ll RO A B AE 3 B g o, oW i
ATLAE 4 BE 5.

(4) 10 SR % T f R0 2T B X L A A e 3 A
R

(5) K v il 5 B AT 4 b . G R AE R —
Wy 8 b, FLwE B/ T B A ) = B 4107 m, 16
B (1) 25 B ) b & & Wad K, f5 s/ W, oF
ENCRVSISE Y $R7 @ pc R B S SN SO PN
T A B B RS s R 10,7 m, T 56 AR G 0 4
R WEN, TR W, IR Z LSRR
AL, B EE U R A G B R Sy ok, B i WRD S Bk
SR B A BR R L % WO R H O R R

N =}

") o
(6) A5 H A B A5 4y PR W) 3 38 3 59 dee /N O
JZ .

e



132 fiias TR

L 14 %

|

| sz |
l
| it R
¢
——————= B Rk T |
¢

IEXEEr

T>10 minjik/NH
T<10 min¥4 e

THSLCT I B
LA R (R T

R

4R
3 TR B R A AR A
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Table2 Comparison of calculation results under no wind condition

model algorithm
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