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Table 1 Flight data and optimization results of gates assignment (24 October 2016)

5 AiPES b P& el KPS FedchiE R RHLE  SUREIEHLL R LA
1 MU2728 00:06 A321 C CFM56-5B2/2P 7 24 225 205
2 CZ3577 00:15 A321 C CFM56-5B2/2P 7 6 211 204
3 MU2706 00:16 A320 C V2500-A1 7 6 204 223
4 ZH9296 00:26 B738 C CFM56-7B26 7 6 220 219
5 HO1686 00.33 A322 C CFM56-5B2/2P 7 6 210 207

235 MU2810 23.23 A319 C V2522-A5 7 6 215 227

236 MU2882 23.37 A319 C V2522-A5 7 6 221 228

237 JD515 23.41 E550 C AE3007A1 25 6 62 229

238 ZH9865 23:43 B738 C CFM56-7B26 7 6 218 230

239 ZH9625 23:47 B738 C CFM56-7B26 7 6 217 204
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Table 2 Comparison of the utilization rate of contact
gate before and after optimization and average time

spent by passengers to remote gate

SR AR % SEXAE BRI ]/ min
PeAkni 72.99 7.8
tb)E 91.20 4.5
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I 980 T AL R % B AE SR TR]

4 it
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Optimization of Gates Assignment Based on Air Emissions

ZHOU Xiao-ning', WANG Kai’”*, ZHAO Zhi-qi*”, LI Jie>*
(Nanhang Jingcheng College' , College of Civil Aviation?, National key Laboratory of Air Traffic

Flow Management *, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

[ Abstract] With the development of aviation industry, the impact of air emissions on the atmospheric environ-
ment is becoming more serious. The study on optimization of airport gates allocation is of great significance to the
development of greener aviation. The optimal model was established to minimize aircraft emissions and maximized
contact gates utilization based on operation rules, aircraft emissions, utilization rate of contact gate and other objec-
tives. The verification of flight data on a certain day at Nanjing Lukou International Airport shows that: the HC,
NO, CO, SO, and particulate matter (PM) from aircraft are reduced by 12.33% , 7.81% , 12.66% , 11.06%
and 11. 17% respectively due to the improvement of near-seat utilization rate, and the HC, NO_, CO and PM emis-
sions of ground support equipment (GSE) are reduced by 9.59% , 4.63% , 14.34% and 13. 64% , respectively.
The average time spent by passengers to remote gate decreases by 42.31% . The proposed optimization model in-
creases the utilization rate of contact gate, reduces air emissions, and average time spent by passengers and the
model is verified.

[ Key words] airport aviation emissions gate assignment multi-objective optimization
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