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[Abstract]

The potential impact of aircraft emissions on the current and projected climate of our planet is one of the more important
environmental issues facing the aviation industry. Increasing concern over the potential negative effects of greenhouse gas
emissions has motivated the development of an aircraft emission estimation and prediction system as one of the ways to reduce
aircraft emissions and mitigate the impact of aviation on climate. Hence, in this research, using Piano-X software which was
developed by Lissys Co., fuel consumption and emissions for 3 types of aircraft were estimated for different design payloads with
various flight distances and flight paths. Fuel burns for economy speed, long range cruise speed, maximum range speed were also
investigated with various flight distances and altitudes.
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Fig. 1. Global air transportation increase forecast.
(Airbus, "Global market forecast 2012-2031" [2])
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SA, an STA and an LTA class aircraft.
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Fig. 13. Flight trajectory of the SA class aircraft. (1000,
2000 nm range)
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Fig. 14. Fuel burn due to the changes in altitude for the
SA class aircraft. (1,000 nm, MRC-LRC Speed)
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Fig. 15. Fuel burn due to the changes in altitude for the
SA class aircraft. (2,000 nm, MRC-LRC Speed)
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Table 3. Fuel burn difference for each altitude for the
LTA class aircraft. (31,000 ft reference)

o 2 A 22k XH0](kg)
sh=HE| 2000 nm 4000 nm
TelE |sefE | MRC LRC MRC LRC
31,000 ft 0 0 0 0
33,000 ft -1,168.5 | -1,338.8 | -2,354.7 | -2,825.6
35,000 ft 2,031.3 | -2,488.7 | -3,980.3 | -5,094.9
Flight Trajectory, 2000nm&4000nm, LTA
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Fig. 16. Flight trajectory of the LTA class aircraft. (2,000,
4,000 nm range)
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Fig. 17. Fuel burn due to the changes in altitude for the
LTA class aircraft. (2,000 nm, MRC-LRC Speed)
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Fig. 18. Fuel burn due to the changes in altitude for the
LTA class aircraft. (4,000 nm, MRC-LRC Speed)
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