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Estimation of Flight Fuel Consumption Based on Flight Track Data

and Its Accuracy Analysis
Jang-Hoon Park**, Sung-Kwan Ku***, Ho-Jong Baik****

ABSTRACT

As global warming becoming an environmentally serious issue, more attention is drawn
to fuel consumption which is the direct source of green house gas emission. The fuel
consumption by aircraft operation is not an exception. Motivated by the societal and
environmental context, this paper explains a method for estimation of aircraft fuel consumed
during their flights as well as the computational process using real flight track data.
Applying so-called “Total Energy Model’ along with aircraft specific parameters provided in
EUROCONTROL'’s Base of Aircraft Data (BADA) to aircraft radar track data, we estimate
fuel consumption of individual aircraft flown between Gimpo and Jeju airports. We then
assess the estimation accuracy by comparing the estimated fuel consumption with the actual
one collected from an airline. The computational results are quite encouraging in that the
method is able to estimate the actual fuel consumption within £6~11% of error margin. The
limitations and possible enhancements of the method are also discussed.

Key Words : Estimation of flight fuel consumption(Hl&% AFAR
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Table 1. Estimated Fuel Burn
(based on 80% of Max. Payload)

B | TR | Y| T

(kg) (kg) Exy e

BN

B737 1% | A8 | 2157 126 80% 409
a3 | 2172 110 80% 393

B747 1% | A3 | 8401 486 80% 63
318 | 8631 467 80% 62

A330 18 | A8 | 4447 486 80% 119
3h3) | 4411 374 80% 125

Table 2. Estimated Fuel Burn
(based on Actual Payload)

B | ;EAR 3 )

(kg) (kg) By ~

2

B737 18 | A3 | 2156 129 62.3% 409
318 | 2162 121 55.7% 393

B747 1% | A3 | 8244 481 64.0% 63
3}3) | 8384 463 55.9% 62

A330 28 | A3 | 42 495 46.5% 119
sle) | 4326 405 51.9% 125
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Table 3. Statistics for Estimation Error

(based on 80% of Max. Payload)

ezt } o=t i
.zt }
H | . | BEFEEA | 337
T
(kg) (kg) -
B737 1% | A3 | 2284 | 10% 126.0 409
3ha) | 2632 | 11% 144.6 393
B747 1% | 28 | -3980 | 5% 330.0 63
sla | -572.1 7% 339.4 62
A330 18 | 3 | 279.0 6% 275.3 119
&3 | 279.2 6% 275.8 125
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B737(%3%Y
A3B0(8

312580/10722.2),
12350.4/3525.3),
24721.0/9141.0)

13507.7/2986.7,
30484.8/8081.2,

Table 4. Statistics for Estimation Error
(based on Actual Payload)

22 N 23t o=
- o=} ey _
B | . | BEFEAXR | g3
T
(kg) (kg) -
B737 18 | A8 | 2292 | 10% 118.7 409
3 | 2732 | 11% 135.8 393
B747 1% | A3 | 2413 | 3% 314.5 63
313 | -324.8 4% 291.2 62
A330 1§ | 43 | 3043 6% 265.3 119
313 | 364.4 8% 228.3 125
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Fig. 3 Comparison of Estimation Error
(80% of Max. Payload(Left) vs. Actual Payload(Right))
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