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A Case Study of Aircraft Taxi Fuel Consumption
Prediction Model (A380 Case)
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ABSTRACT

In this paper, we established a prediction model of fuel consumption at the aircraft's taxi
operation. To look for countermeasures to reduce fuel consumption and carbon emissions,
Airbus A380's actual ground taxi data was used. As a result, the number of stops or turnings
during the taxi operation was not related to fuel consumption. It was confirmed that the
amount of fuel consumption in the taxi operation was the taxi time and the thrust change. It
can be confirmed that ground control optimization, which is the result of close cooperation

between the control organization and the airline, is absolutely necessary to reduce taxi time
and minimize the occurrence of thrust change events.

Key Words : Taxi Operation(X/gZ-

ZF), Fuel Consumption(dE4%%), Carbon Emission(EH48l

%), Prediction Model(&29), A380, Taxi Time(AA&5F Al7H), Thrust Change (522 W3

.M 2

1.1 a7 B3 55
FBAE £Gu8 30% FEH R

o F57] LPARS Aee a%% 3
sle] = 3% v 9371 23 91;;94 *J%‘%‘—
2 55 ALY anHER
A dRaRFS 20l Aol wﬁo}zu %%Zl@.
o = ARE Fole A2 dAmw] T oy
2, RG] 571 A2 fARke HelE 992

Received: 06. May 2020, Revised: 15. Jun. 2020,
Accepted: 15. Jun. 2020
* SlRsladiely ghamEst okt
o AR YB9FEe v
v Rl PRREEFAS B
AZEAAL E-mail : keyoo@kau.ac.kr
AL a0 A7 IYA] ST FFHEEE 76

ALE F88& FAT = gltkd 2 A7 54
P27 A S A olA dRARG oEnd
Hotoq, Oqi-‘if“* 4 ghafEske] 9 OL— ] %]
7] 715 H5E gRIoto] FEALY thgHRt Ak
AlS] Fx /‘MO ERIsk= Aotk BE, 571 A
ZAL] wiRdol 37 7 A °4i Bt
| 7F A=A, 57 230l wet AA 2 sk
s Angk AE P71 Aol(control) el
et Wt Sk ks YRS ERIsk] fls) 2 AT
7F A==l

A, 2 A AA g
dANtt AE AngS ST

[

o
=
L

—

1

o 4> rlo

Mo
oz

—

4

N

137] 23 %A 7%
A ARE Sshel

1) Tom Fodor (IATA), Collaboration for Improved
Flight Efficiency, 2015

2) Ben Daley, Air Transport and the Environment,
Ashgate, 2010

3) §%Y, e A 71:9st (2015)



30 KRS

. olFA, &

9] Vol. 28, No. 2, Jun. 2020

A HEdS =SStk 2 A7 AR A V1S
L ofojArke] A3800]tt. =, A380 357171 AA
Zaloj| Al 4585t Q5HAA g E 0|85 d=nd

< &0tk B8 @A (in-flight phase)ollAe] &

BAZ A7 HRES. wo| JLE]|YA|UH567),
A & DA 9 duAusF Hlo] st A= w
2] gol B A9 Fdo| 7|thHt.

12 $27| XA BF W 7IST 62 AR
clgle $71 Aol Fislel 352 U
W A4 B o5 siof st ek 337

= 35 & g5 o]a'—}oq F37] AFAH (94
719] B APIE7A] AF &= ol SHA drh
A ]57‘1] Ale 871 olsAHY Qragtke} 5

| ol &S sl A EE8)
T3 A &5 ols Al L7194
7l MRS shutdowndto] AR AR
‘31'9) Z}Xﬂ ?ﬂ;ﬂ% 7FEst] 8= ?:‘ ]

N

nn

E

Sfo] AR ARET 9k oJBE, X
dm WL TR T T

Table 1. Aircraft and engine specification
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Fig. 1. Aircraft taxi fuel consumption prediction
model(1) - Case #1
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Fig. 2. Aircraft taxi fuel consumption prediction
model(1) - Case #2

Table 2. Regression statistics: Model(1)
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Table 3. ANOVA - model conformity check: Model(1)

AfE A A% W F ol RO F
319 3 8,802,759.5 2,934,253.2 350.5 0.00
Z=} 28 234,382.0 8,370.8
A 31 9,037,141.5
Table 4. ANOVA - regression coefficient conformity Check: Model(1)
A= TableZ A} t BAZ ady
Y &d# -62.6 75.5 -0.8 0.41
Time 1.5 0.1 22.4 0.00
Stops 10.2 13.6 0.8 0.46
Turns 49.9 18.2 2.7 0.01
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Fig. 3. Aircraft taxi fuel consumption prediction model(2) - Case #2
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Table 6. ANOVA - model conformity check: Model(2)

AR= AF% AF Hd F H| 93t F
3 2 8,977.864.0 4,488,932.0 2,196.1 0.0
T} 29 59,277.5 2,044.1
Al 31 9,037,141.5
Table 7. ANOVA - regression coefficient conformity check: Model(2)
A% ¥F oA t BAH P-3t
Y 2" -74.4 30.8 -2.4 0.02
Time 1.6 0.0 64.2 0.00
Thrust 1.1 0.1 10.8 0.00

Table 8. Aircraft taxi fuel consumption prediction

Model(2)
e ndo] A
(R Square)
1.6xTime+1.1xThrust-74.4 0.99

Saue A B drdud (D)
SYAS Time (B9) %),
Sgus 2o dsk (390 TeC 2)

Table 9. Correlation analysis

Fuel Time Thrust
Fuel 1
Time 0.98 1
Thrust 0.25 0.09 1
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