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Abstract

To enhance the operational efficiency of airport apron areas, many large airports are researching
the feasibility of implementing aircraft pushback at idle thrust operations. Based on the AviPLAN
simulation software, this study takes into account two key factors: aircraft wingtip clearance and
jet blast, to analyze the effect of pushback at idle thrust by different aircraft types on ground han-
dling operations at adjacent stands, as well as the mutual impact when aircraft at different stands
conduct pushback at idle thrust simultaneously. Furthermore, it proposes pushback at idle thrust
operational rules that ensure the safety of ground vehicles and personnel during aircraft servicing,
while maintaining apron/taxiway operational efficiency. These findings provide crucial technical
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support for large airports implementing aircraft pushback operations at idle thrust.
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Figure 1. Screenshot of the AviPLAN software main interface
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Table 1. Wind speed limits for ground support equipment (GSE)
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Table 2. Wake turbulence range for CAT C aircraft at idle thrust
2. C EMBBERTEBRSRER

56 km/h BB i iE F
C ZH8 HRE/m
KE/m FE/m
A319-100 34.10 49 18
A320-200 34.09 52 15
A320NEO 35.80 46 15
A321-200 34.10 54 15
A32INEO 35.80 56 15
B737-300 28.89 60 14
B737-400 28.89 64 14
B737-700 34.32 40 12
B737-800 34.32 42 12
B737MAX 8 35.92 56 12
ARJ21-700 27.29 72 9
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Figure 2. Schematic diagram of wake turbulence range for CAT C aircraft at idle thrust
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Table 3. Wake turbulence range for CAT D aircraft at idle thrust
= 3. D XA ERTERSRER

56 km/h BB Ve
D KHLA HE/m
KE/m % EE/m
A300-600F 44.84 68 22
A310-200F 43.89 76 24
B757-200PF 38.06 89 21
B767-300F 4757 85 24
B767-300ER 4757 9 24
MD-11F 51.97 119 29
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Figure 3. Wake turbulence range for CAT D aircraft at idle thrust
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Table 4. Wake turbulence range for CAT E aircraft at idle thrust
4. E £ BMEERTSEBRSREE

56 km/h BBt H

E RH1A RE/m rEm —
A330-200 60.30 66 23
A330-300 60.30 69 23
A330-900 64.00 82 25
A340-200 60.30 117 48
A340-300 60.30 117 48
A340-600 63.45 81 43
A350-900 64.75 88 27
A350-1000 64.75 88 26
B747-400 64.92 84 45
B747-400F 64.92 84 45
B777F 64.80 105 26
B777-200/200ER 60.93 101 24
B777-300 60.93 106 29
B777-300ER 64.80 111 24
B787-8 60.12 82 33
B787-9 60.12 78 24
B787-10 60.12 91 24
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Figure 4. Schematic diagram of wake turbulence range for CAT E aircraft at idle thrust
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Table 5. Wake turbulence range for CAT F aircraft at idle thrust
5. F ZNBBERSERSITER

— Riim 56 km/h BB L3 H
KE/m M
A380-800/GP 79.75 112 56
A380-800/TRENT 79.75 89 56
B747-8/8F 68.40 89 46

56m

A380-800/GP
A380-800/TRENT-
B747-8/8F

Figure 5. Schematic diagram of wake turbulence range for CAT F aircraft at idle thrust
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HLE PN 7.5 K% &R .

Table 6. Minimum safety clearance for parked aircraft on the apron
= 6. HUHEH WA R N R 2$IE
AT X AR A B C D E F
BENECES AL CHL S AR SBALAL_E A5 ) R BLEA B

A IR SR EL A s 2 T8 17355 B (m) 3 3 45 7575 75
WL AR 5% 4718 10 28 BE 122 75 KL A4 2 (m) 3 3 3 3 3 3
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Figure 6. Satellite terminal stands layout
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Table 7. Special pushback holding points on the north and south bay aprons of satellite terminal

#z7. DETEIESIIFTRERSESMNER
g ki aEPAL HHERAMNE LSk EH M
CNO1 181. 182. 183. 551, 552 L22 i 474 65.1 2K, L25 1474k b Ci:b]
CNO2 184, 185, 186. 187. 188. 183 HLAZHEH 2k 5 L25 W4T V) Mgl 54.7 2K, AL
553. 554, 555 L25 5174k =

CNO3 146. 148. 150. 189. 190 150 HLAZEI AL 1.4 2K, L25¥84T4: F 7R

CNO4 101, 102‘1 41236‘1 41438‘ 140 138 HUEZEI ALETEMN 14.5 K, L25 W74 L 7

CNOS 103. 104, 105. 563. 564. 106 HLALHEH 28 5 L25A ATV Mgl 54.7 .

565. 566 K, L25A 174 1

CNO06 106. 107. 108. 561. 562 L22 W 4T4EFM 77.0 2K, L25A W74k | LB

CSso01 156. 157. 558. 559. 560 L19 W AT4:A0M 75.4 K, L20 1§47k I B2
557 UL HEH 28 5 L20 3474 V) s dbMl 11.6 2K,

CS02 152, 153, 154, 155. 556. 557 L20 JE17 2 |- EEE ]

CS03 145, 147. 149, 151 149 HUAZEI NLEPEM] 1.4 2K, L20 18474k F AR

CSso04 135. 137. 139. 141, 143 139 HLAZEI AL PEM 11.0 2K, L20 M4k E By
132 FLATHEH 26 5 L20A AT £ At 2.7 2K,

CS05 132, 133. 134. 567. 568. 569 L20A HHT7 2 |- HHE

CS06 131. 570. 571. 572 L19 MEAT£R 1L 66 2K, L20A E1T4k b i)

5.3. A% AR 18 M X AL AL R0

S -]

13

13

v

102

Figure 7. Wake turbulence during pushback at idle thrust for aircraft at stand 102: CAT E (left) and CAT C (right)
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AT ORUE IR BE LA R b UL T Ve 2 AN AT N B 5 L 122 4 1 B
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FL s e M 2R A R R A LA G R
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TEBELRGFHEN AR, A S8 EHE R, BRGSO AT S 88 BT IR A
MV B AN U £ A 22 A

2) XFREANHUALL 25 2812 ZEHE I BT R SR 22 RE A DX 3805 BUBEADL, 15 3804 HE ATLA A 2 s Rt
AR ZE X TR N JE AL N 22 A 2k, & 0 T LA B ORI R AR £ . AR N B 55 7= A 22
AR

WK 7 fiow, BL 102 HULAZ AT, AR E 25, 1 BRI 25 8 R < Rt i KR ma AL A340-
300, 13 HA JEHE H i FR 1 ﬁE&AJ%ﬂMMMHﬁé% X 1% P AU B T AR Al = A2
RO i 102 ALAZBR I C SHLARLRE, 18 454k M i i B SR R AP UL A . TR 102 HILAL )
E RWLAA R VF St e, BB ICEREI Y C 28 L LT HILAY St 4ot H

B PR TS ML LA B AN BN 4 O AR, /3392 8 it ® 25 HE B X R AL AR
BNV S RINLAL, 75 B AA E S8 25 HE Bl BR 1) C ML B St tg a4k s VS HLIP H R ML AT
DASEZ it ZEHEH,  HAS S JE S LA 0 PR B AR

Table 8. List of stands affected by aircraft wake turbulence during pushback at idle thrust
7 8. M= E ML BB SUIRF N AIR

HISF HEH AL RS IR HEH AL RS IR
102 138, 140 133 135
BT 134 135, 137 152 149, 151
153 149~151 154 152

5.4. iz R FRMSZHEH A BN

561. 562. 563. 564. 565. 566.

108 T107 T106

Figure 8. Wake turbulence during simultaneous pushback at idle thrust between stand 105 and adjacent stands
8. 105 HlA 5 EBH AL ERE EH KT BRI SR E R EE
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NA RARENEFIBAT R, D ARAENLEEAS R AL B AL AT S 2 W] RE RN b, 28 HCRT St 18 242 41
AR AT [ I 182 22 AU 3, 20 W AN TRIAL L RO AT 2 4 2 1] ] B 482 24 4 T BE A AE Y SRR BRI <
W7 WA IR0, AEORUENIPFISAT 22 42 A Al AT B0 RO AT 22 8% 7T DA 3R 4T 18 40 HE ) AL AL 2

=

Wikl 8 Fraw, L 105 HLA A, HAZZEHEHES, [Fl—2r2H CNO5 [ 104, 103. 563. 564. 565. 566
UL Se i RIINHE 47 AHARZ>4H CNO6 1) 106+ 107 562 HLAZME 754 I BT 54 105 HLAZ, HR
FVFHEH, 108, 561 ALALAT LARIFHZ ZEHE H s AHAR4>4H CNO4 [ 102, 101, 136. 138. 140, 142. 144 #l
AL AT DA R 12 2 H

P8 IR ITVER AL HEEHLEE CNO5. CNO6 43 ZH I LALIZ A S UL [F] ) 12 41 tH k72, B 90 AR B2
KRR, 1330 9 R IREAAL AT [F] I S5 18 42 4 AL 20 5 o

Table 9. Approved simultaneous pushback configurations at idle thrust for bay aprons

F 9. BENITRIERMS EH L ANIEE
HLbLgw 5 ][RI 8 ZE 4 LA A

107. 108. 561. 562. 136. 138. 140. 142. 144, 146. 148. 150. 181. 182. 184~190. 551.

103 552, 554. 555

107. 108. 561. 562. 101. 136. 138. 140. 142. 144, 146. 148, 150. 181. 182. 184~190.

104 551. 552. 554, 555
108, 561. 101. 136. 138. 140. 142. 144, 146. 148. 150. 181. 182. 184~190. 551. 552.
105
554, 555
107 103. 104. 565. 566. 101. 136. 138. 140. 142, 144, 146. 148, 150. 181. 182. 184~190.
551. 552. 554, 555
108 103, 104. 105. 564. 565. 566. 101. 136. 138. 140. 142. 144. 146. 148. 150. 181. 182,
184~190. 551. 552. 554. 555
561 103, 104. 105. 564. 565. 566. 101. 136. 138. 140. 142. 144. 146. 148. 150. 181. 182,
184~190. 551. 552. 554. 555
562 103. 104. 565. 566. 101. 136. 138. 140. 142, 144, 146. 148, 150. 181. 182. 184~190.
551. 552. 554. 555
108. 561. 101. 136. 138. 140. 142. 144. 146. 148, 150. 181. 182. 184~190. 551. 552.
564
554. 555
565 107. 108. 561. 562. 101. 136. 138. 140. 142, 144, 146. 148, 150. 181. 182. 184~190.
551. 552. 554, 555
566 107. 108. 561. 562. 136. 138. 140. 142. 144. 146. 148. 150. 181. 182. 184~190. 551.

552, 554, 555

55. MEARsCiEt@ LS TAN

R4 UL B TR T HEES IS ZEHE 07 U AT RS, ST A8 A s AT R an R

1) [Fl—4r 2 E—mf B ) b R e — 2 s 2B AT

2) [FIRT AL S U A AL 340, IR CHLE R, VP AR HLA, ML E A ¢
HUAE A YT B 1 L26/L26A (LTS L21/L21A (FEETE) 47 AL KL, HAE KHLBIALIR S
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2T, ARETEE N AR I HAREAT AU HLEH, B LB 2 5, 2R IE AR LA AL
By SRVFARALE LA CHUAAL B HARLE LS A AL B ) L26/L26A (ALHETS) L21/L21A (FHEIE) T
175

3) FHAN S LI P AL 2 (B A AR RN 12 24, ATHLBA I HE S5 15 RO IR 2 5, BT
RVFEHAEH : AR 0P 2 KL — 3 — i, BN b b LB L B YL, BSUE LI R 3
RS S SO IR S 2 5, BRI R vrdh s LA

6. FHiLSEIW
6.1. &g

ARSLUA RTINS HETS LI B T 5, FIFH AVIPLAN . 025 2 L0 A5 LA A R AR AL SR A X AL
AT 2 A% St 1R A R R AT HEAT O ORI T, RS 2 3 A BT R P77 T 20 A AN [ 26 R A
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