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[ Abstract |

principle for the sustainable development of the air transportation industry. Taking a single runway transport airport as the research ob-

With the increasingly serious problem of climate change, green and low-carbon operations have become an important

ject and green and low-carbon and passenger walking distance as the optimization objective, a green and low-carbon gate assignment
model under multiple scenarios was constructed, and a genetic-tabu search combined optimization algorithm was designed to solve it.
Finally, a transport airport in northeast China was taken as an example for simulation experiment. The experimental results are shown
as follows. In the optimal assignment scheme, if considering green and low-carbon, the fuel consumption can be reduced by 3. 1% , the
taxiing distance of the aircraft by 3. 1% , HC emission by 4.2% , CO emission by 3. 6% , NO, emission by 3. 1% , and CO, emission
by 3. 1% comparatively. But passenger walking distance can be increased by 5. 3% at the same time. If considering green and low-car-
bon as well as the interests of the passengers, the fuel consumption can be decreased by 2. 1% , the taxiing distance of the aircraft by
2.2% , HC emission by 3. 8% , CO emission by 2. 7% , NO, emission by 2. 0% , CO, emission by 2. 1% , and passenger walking dis-
tance by 2. 1% comparatively. Thus, it is possible to strike a balance between green and low-carbon development and the interests of
travelers.
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F1 YLSITEIE =2 HBHENLER
Table 1 Flight operation data Table 2 Airport gate information
MBE gy B NI EE AR gy WAL BREW B BNELTT WA
i SIS S LN TV g fER/m EERY/m HER/m o WEE/m
1 B737 08:19 139 09:31 159 . B 5 066 L 666 23 105
2 ARJ21 10.18 41 1124 76
2 C 2019 1619 159 115
3 A319 10:59 94 13:06 122
: . . . . ) 3 C 1972 1572 126 97
13 B737 19.08 136 20.15 123 4 ¢ 1925 1525 100 98
14 A321 19.57 167 21:30 146 5 C 1878 1478 95 122
15 B737 21:21 170 22:20 121 6 C 1831 1431 111 155
F3 EBERETMEHANVUARTEREHEMIES
Table 3 Aircraft engine fuel rates and emission indices under idle conditions
PLAY M AL R LA Bad/A BRTE/ (kges ™) HC/(g-kg™!) CO/(g-kg™") NOy/(g-kg™")
A320 CFM56-5A3 2 0.104 1.3 16.2 4.1
B737 CFM56-3C-1 2 0.124 1.42 26.8 4.3
ARJ21 CF34-10A 2 0.084 6.96 52.05 3.45
A319 CFM56-5B5/P 2 0.102 6.2 30 3.8
A321 V2530-A5 2 0.138 0.1 10.95 5
F4 AEB=THREEE
Table 4 Objective function values for different scenarios
15 5 Sy Sy S 5
wy w0, N EEE 1:0 0:1 0.5:0.5 0.8:0.2
GA-JRIMIHAE kg 2 701.09 2771.75 2 746. 66 2711.01
GA-BRAFI kg 8 508.43 8 731.02 8 651.98 8 539.70
GA-IRZ AT B/ kg 444 015 405 101 405 467 425 429
GA-TS-#AIHTHFE/ kg 2 694.86 2759.29 2 746. 66 2723.46
GA-TS-fHE 2/ kg 8 488.81 8 691.76 8 651.95 8 578.90
GA-TS-iR & AT B /m 446 684 403 574 404 864 415 270
ARSI TS HARME 1 1 1.01 1.01
SEBRATIC %6 HARE 1.03 1.05 1.04 1.04
SRR AT HIPEHUL ST RL )T % S, T, 4k 0 HE o6 _
2 781.13 kg, —SAALBEHE B H8 760. 56 kel % 4 —Shx
TR RSl 424 255 m, SEBRIBATHZAE 4 RGN Y — gﬁg
B ERRAN 0 1.03.1.05 1.04,1.04, 4 iR 5 o
TR BRI AN 1 TR, £
. e . . s m
HI P 1 AT R B, H bR R B8 7R 380 1% 3 oK i # .
Fehih Btk Sk T st AR e M RA G 2 \
LR A AT M, LR AE R R, A A R AR AR T s ol !
T, E T ZERIBRIMIEFE £ R 2 694. 86 kg, AT — I
SEALTRHERCER Hy 8 488. 81 kg, 5L FRIBAT I R 100F
FHEL , AR 2508070 3. 1% (I FE A — S8 AL e HE I 099 . : .
N P N 50 100 150 200
(R B A A7 B B A 2o 325 5. 3% , A 424 255 m BTt -
F] 446 684 m, #; SR B AT, B SR I
I m, {5 ENR A AATIR RS BTy 550 B H bR A

TRFAATIEE £ B sib 4.9% U870 & 403 574 m,
IHEHRIMTE RGN 2 759. 29 kg, — AR HE 5 A
8 691.76 kg, AT SLBR 2 Be J7 220870 0. 79% . H
BE AT L ECAR 9 I A ORI AN AR LT B
ZEMH AL A S S, R

Fig. 1 Iterative graph of objective function value

R 2 H A H A K B, AR I 5 R
M g A A H B B w, =0.5,w, =0.5, F 7%
HITMEE N 2 746. 66 kg, —EALBRHEHCE N 8 651.95
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Fig. 2 Gantt chart of gate assignment
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Fig. 3 Fuel consumption and gas emission
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Fig. 4  Aircraft taxiing distance
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