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Abstract

The civil aviation regulations stipulate the design requirements of the emergency procedures for
the departure of the aircraft. In this article, we use three-dimensional electronic map system to
produce one engine-out emergency procedures at takeoff stage. This method greatly improves the
production efficiency and accuracy of the program, effectively reduces the error and the pheno-
menon of the leakage in the manual operation. Taking Guangzhou airport as an example, this ar-
ticle shows the design of the Guangzhou airport aircraft taking off route, the obstacle selection,
route verification process, and the production of one engine-out emergency program in Guang-
zhou airport.

Keywords

Airplane Performance, Engine-Out, 3D System

BT SR RGHIE I — R KRBT
fot

®’ 6

LI 5
Email: weivivian815@126.com

Weks H . 20184F11H11H; FHEM: 2018114280 & A HI: 20184F12H5H

=
A SO RAUEIAN RAUR TR W —RRBSEFHIEER, R T A=Y 0T E R EHE

ES| M B BT =4ERGIE WL R RN SRR IR L] B BT UK, 2018, 6(4): 67-76.
DOI: 10.12677/jast.2018.64008


http://www.hanspub.org/journal/jast
https://doi.org/10.12677/jast.2018.64008
https://doi.org/10.12677/jast.2018.64008
http://www.hanspub.org

B

KHE C—RRBPDEFR T, STERKIIRE TR EHERENERE, A28 A Tk
AR RIRZEAIRIFIR - ASCCAT MRS, R ZHIET i, Bon T 8T MG WhlE LB,
RS, MIBSEAERNRE, SR MG — R A B HIHIE.

XK ia
CHLERE, —RRH, ZHRR

Copyright © 2018 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

HE RN WU WE— B RAE—GRIWUER, HICTHERIGREI 1, WRTR RN
AHIARHER AT AT, WRHUR AT e 0I5 GBS 225Kk, 5 R 7 IR A, fa e AT
24 PERAMT M E CCAR-121-R4 #F CRAL KNI A LML B i kiz Nig 17 &8 d @ DY [171 73
% 121189 2% “IRFCRENNLIRBNI CHLAE LR T WAL VAT F M e A EEE T, fEixEE
N, TS RATHUELL 10.7 2K (35 98RO AR FE B AT A B RS 4), B R DA — AN Re o 2 8 {00 1 3 o
Y. 7 XSRS SN, o8 LR R — R R N SRR T

TERMURTE COSTHlE i C— KRR EFEF @) [2] (AC-FS-2000-2) {4, #ias A & FH e
B RRMINEIET, A ATRER RN T UNE L E, 8 AT R BRI B SUf Ak B
AT AL, AR ARSI B . BRE,  AE TRHLAES "6 — R 2R B8 SR PP X ORAIE R AT 22 A B K
MIfER .

2. X — ALY BREFFIESZE
2.1. FHESAENE

PRAE AR BRI CEHLER € — R RN SR F A — R R E KR SR F fERTE) [3]9 PR it
AT EHLAS & — R R RS TR HIAE 0 & UL E o H AT RN SRR P I 7 15 R PEARTR 1:50 w BR 1:100 w
H P b N SRR T e 2, RS KU A BRAS AT ORI, AT SE R — R RS SR T I HIE. — &
RENHLR N BFE P Bt AR R RN BE oK, TR A, SIS ARIE,
B A A M FEROR A 1]

FLHAEAFAEREZR B, B 1:50 wHI BN E, SHhRZE 1 mm, BG5S m PHIEZER], 2 E
AR S Z R, IR, HTFLAHME, TR SRR WS s, 2iE sy
TR 5 SR CATER AR A — 8. Wit — ML — & KWL AR 2R T, RS LHk AL, X k-
BHANESYI R E VG T RIE AR R, ENE MR T INR S .

2.2. ZHRGENE

KAV C BRI SR = 4E R G RE T R, AR TR R . g = 4ERE RN
ARG, RGEATEN O b AR ML AT §— AROR AR 2] Bek, Bk i, Ak
P, TV R F RS DR . % R AL E 26T A 2R & o E RAUS T RK CRELE—K

DOI: 10.12677/jast.2018.64008 68 B Rt N


https://doi.org/10.12677/jast.2018.64008
http://creativecommons.org/licenses/by/4.0/

B

RGN BT — R R AR KB AR FHIERTE) [31FFAISSME, AT PLSE R R AR (X 1 46 ) P T
A AR e STt ) AR (B 1)
R W eamsee—————— W W

| meEsER | BFAHIA  mESFET

| ® & 4 U ¥ © B W 4 g ®8eoe

| nemams  =FnEns FEREEE fFRESE SeEEAE GEGSE | NGESER IGSHAE RESE SASE  XTEN NI BuEs

Figure 1. 3D system
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Figure 2. Production flow chart
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Figure 3. Airport information management interface
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Figure 4. Interface of new track design scheme
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Figure 5. Drawing tool
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Figure 6. Take-off path design
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Figure 7. Generating protected areas
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1 3808 9647.46 4492. 69 34.38 8460, 44 .71 49.71 121° 257 9. 673" 29° 537 59, 883" 0. 59%
2 3808 9647. 46 4492, 69 34.38 8460. 44 34,71 19.71 121° 267 0,673 29° 537 50, 883" 0. 68%
3 BE.49 20456. 21 4088. 81 51.79 36045. 54 118,97 133.97 121° 347 20. 825~ 29° 434 7.604” 0.3
4 55.49 20456. 21 4055. 81 51.79 36045, 4 118.97 133. 87 121° 347 20,825 29° 437 1.604" 0.37% |
5 OT.35 20553, 24 4078. 80 93. 65 36145. 54 160. 83 175.83 121° 347 23,3377 29° 437 5,217 0.48% |
6 OT.38 20553. 44 4079. 80 93. 65 36145. 54 160. 83 175.83 121° 347 23,3377 29° 434 5.21” 0. 49%
T 146.28 20650. 63 4103.78 142,59 36245. 4 200,77 224,77 1217 347 25,849 29° 437 2.816" 0. 624
8 146.29 20650, 63 4103.78 142,59 36245. 54 209,77 224,77 121 347 25,849 29° 437 2.816" 0. 62%
9 178.20 20723, 88 4224.95 175. 50 36345. 54 242,63 257, 68 121° 347 25, 604 29° 427 58, 242" 0.7
10 179.20 20723. 89 4224.95 175. 50 36345. 54 242.68 257.68 121° 347 25. 604 29° 424 B8, 242" 0.71%
1L 196.88 20821, 13 4248. 94 193. 18 36445. M4 260, 37 275. 37 121° 347 28,1157 29° 427 55, 848" 0. Tew
12 196.88 20821. 13 4248.94 193. 18 36445. 54 260, 37 276,37 121° 347 28,1157 28° 427 55, 848" 0. Tex
13 21762 21014.43 3884. 15 213.92 36545. 54 281. 10 206. 10 121° 347 41. 664 29° 434 2.173" 0. 81%
4 21T.62 21014.43 3884, 15 213.92 36545, 94 281,10 286, 10 1217 347 41, 654 29° 437 2. 173" 0. 81%
15 232.33 21087. 65 4005. 32 228,63 36645, 54 295, 82 310,82 121 347 41,409 28° 427 BT, 559 0. 85%
16 232.33 21087. 65 4005. 32 228,63 36645. 54 295, 82 310, 82 121° 347 41,409 28° 427 BT, 559" 0. 85%
17 248.80 21088, 82 4418. 07 246. 20 36745. 54 313.38 328.38 121° 347 32,894 29° 424 46. 487" 0. 89%
18 248.80 21088, 82 4418. 07 246. 20 36745, 4 313.38 328.38 121° 347 32,894 29° 427 46.487" 0. 89%
18 250.00 21210, 08 4344.86 246,39 36845, 54 313,67 328,57 121° 34" 38,162 29° 427 46, 272" 0. 88%
21210.08 4344. 86 36345. 54 347 38. 162" © 427 d6. 272"

Figure 8. Obstacle screening
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Figure 9. Comparison of takeoff simulation trajectories and design trajectories
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Table 2. Obstacle data summary
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Es HERFEm)  MEm)  BIEREAREG) PEEEACRIESm) ARG RE U ERERE
Al 29.9 0 51 1015 149 159 108
A2 31.8 0 57 1130 156 167 110

1 83 15 274 3900 342 367 93
#2 183 15 730 9792 738 792 62
#3 188 15 798 12204 896 966 168
#4 216 15 895 12448 916 984 88
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Figure 10. Takeoff analysis data
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Figure 11. One-engine out emergency procedure
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Figure A2. Comparison of obstacles and take-off tracks
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