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Tab.1 Comparison of planned fuel consumption and EEA estimates
EEA EEA
kg kg /(kg-t"-km™) /(kg-t"'-km™)
320 156 110 3 776.31 5 041.65 0.39 0.52
321 174 114 4 694.66 5 648.02 0.43 0.52
XIY—PEK
333 291 20 8701.41 8 479.55 0.40 0.39
(932 km)
738 165 59 4 026.33 4 396.64 0.37 0.40
789 288 2 7 572.71 7 883.00 0.34 0.36
320 163 13 7 871.14 10 327.54 0.25 0.33
321 178 9 9 861.81 11 843.33 0.24 0.29
332 217 1 18 244.85 22 068.00 0.25 0.30
SYX—PEK
333 292 42 17 413.46 20 673.76 0.26 0.31
(2 514 km)
738 172 84 8293.53 10 477.80 0.26 0.33
773 309 42 23 069.25 28 505.90 0.29 0.36
77W 390 59 26 002.06 27 936.32 0.37 0.39
AKL—CAN 332 215 29 60 258.32 67 137.24 0.28 0.31
(9294 km) 7TW 305 31 89 766.28 89 915.35 0.26 0.26
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Fig.2 Relationship between planned fuel consumption, Fig.3 Relationship between planned fuel consumption
distance and payloads and number of seats
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2
Tab.2 Multiple regression results
T
B Beta
-10 598.721 97.591 - -108.604 0.000
(Distance) 6.650 0.017 0.804 393.856 0.000
(Seat) 42.595 0.778 0.146 54.723 0.000
(Payload) 0.178 0.005 0.098 34.698 0.000
2
F=6.650xDistance+42.595xSeat+0.178xPayload—10 598.721 (2)
SPSS , R*=0.894, ,
N N , 1 km, 6.650
kg ; 1 kg, 0.178 kg; 1,
42.595 kg,
Partk Y B , 3
, <1 000 km , 1 000 km=d<4 000 km,
=4 000 km °
3 3
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Tab.3 Operations and planned fuel consumption of short, medium and long flights
( ) e kg kg /(kget'-km™)

97 277 154-996(547) 5 550.86 722 312 2 607.62 0.82

120 312 143-975(593) 6 382.79 1253156 4 016.53 1.05

127 374 218-995(661) 7 363.86 1 394 908 3729.70 0.75

132 636 222-998(443) 7 702.62 2187624 3 439.66 1.01

151 670 192-999(720) 8 262.10 2888972 4311.90 0.71

(<1000 km) 156 1259 203-998(676) 8 869.63 5623449 4 466.60 0.74
163 1310 164-998(707) 9 795.00 5065 388 3 866.71 0.56

169 1009 183-998(714) 9 967.87 4332652 429401 0.60

174 281 352-998(770) 10 600.62 1272004 452670 0.56

183 377 370-997(752) 1089727 1712730 4 543.05 0.55

97 118 1032-2 160(1 348) 5 715.14 584 142 4 950.36 0.66

127 567 1 006-3 647(1 523) 8 668.78 3777 553 6 662.35 0.50

131 190 1027-3 650(1 446) 8 750.03 1193 545 6 281.82 0.49

156 1711 1006-3 574(1507) 962220 12176974 7 116.88 0.48

PP 163 2551  1006-3373(1543) 1083145 17238655 6 757.61 0.40
175 603 1032-3 043(1 611) 1229488 4707828 780734 0.39

183 1016  1007-3710(1462) 1192059 7438398  7321.26 0.42

193 364 1017-1989(1403)  13683.11 2595873 7131.52 0.37

298 238 1075-3803(1928) 2564043 4385838 18 427.89 0.37

227 56 6 436-9 134(7969)  25806.86 3225748 57 602.64 0.28

(1000 k) 288 78 4 487-12 214(8 930) 3176526 4805833 61 613.24 0.22
308 94 7786-11702(9 622)  44991.99 8960748  95327.11 0.22

4 1 000 km

o

=4 000 km,

’

’
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Planned fuel consumption per ton-km with flight
distance changes

Tab.4 Flight operations of full-service airlines and low—cost airlines

36 518 3337
3577 694
65 22
x10% (t-km) 7.10 0.48
x10°7t 2.86 0.21
168.33 169.33
0.70 0.72
kg 2 212.19 1 273.80
/kg 1 395.46 1 262.68
kg 12 858.85 11 119.27
/kg 7 823.58 6 176.61
/(kg+t"-km™) 0.40 0.43
/(kg+t"-km™) 0.45 0.40
0.40 kg-t™"-km™, 0.43 kg-t"'-km™,
A330

390
0.45 kg-t"-km™,

0.40 kg-t"-km™,
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Tab.5 Difference in fuel consumption between full-service airlines and low—cost airlines on the same routes
/km Ikg /kg ke /(kg-t"-km™)
0~500 142 0.71 388.56 8 687.14 3179.72 0.92
500~1 000 160 0.71 759.57 9 978.92 4 385.48 0.58
1 000~1 500 171 0.76 1 223.30 11 842.18 6 309.98 0.44
1 500~2 000 169 0.73 1 684.04 11 527.31 7 787.97 0.40
2 000~2 500 164 0.70 2 137.27 10 448.97 9 482.69 0.43
2 500~3 000 247 0.78 2 590.64 18 534.64 17 627.33 0.37
3 000~3 500 165 0.78 3 280.00 12 468.28 11 052.72 0.27
0~500 145 0.80 382.82 9 459.45 2 461.16 0.68
500~1 000 171 0.72 757.24 10 209.73 4 240.07 0.55
1 000~1 500 179 0.81 1 246.32 12 296.23 5 889.10 0.39
1 500~2 000 174 0.82 1 690.32 12 351.15 7 444.37 0.36
2 000~2 500 180 0.77 2 151.36 11 984.45 9 184.68 0.35
2 500~3 000 214 0.87 2 641.00 17 037.27 14 513.87 0.33
3 000~3 500 169 0.93 3301.54 14 208.85 12 475.00 0.27
43 E
5 E
-

321 73U

Fig.5 Difference in fuel efficiency between the two
types. of airlines
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Analysis of Factors Affecting Planned Fuel Consumption of Flights

Xu Guang',Li Qianru®, Wu Weiwei?,Zhang Haoyu®

(1. Travel Sky Technology Limited, Beijing 101300, China; 2. College of Civil Aviation, Nanjing University of Aeronautics and
Astronautics, Nanjing 211100, China)

Abstract: The relationship between flight fuel consumption and its influencing factors is analyzed by using fuel
consumption as an environmental indicator of civil aviation flight operations. By comparing with the fuel con-
sumption estimation method of the European Environment Agency (EEA), it is found that the planned fuel con-
sumption of airlines is generally higher than that of EEA, and then the impact of aircraft types, route distances
and load on the planned fuel consumption of airlines was studied. In addition, the difference in fuel consumption
between full-service and low—cost airlines was compared. The results show that the longer the route distance and
the larger the size of the aircraft, the higher the fuel efficiency of the flight. The fuel efficiency of different types
of airlinesis significantly different.The fuel efficiency of full-service airlines is lower than that of low—cost air-
lines.

Key words: EEA method; planned fuel consumption; distance; flight load; fleet; fuel efficiency



