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Development of 4-D Trajectory Modeling using BADA

Eun-Mi Oh* Yeonju Eun* and Dae Keun Jeon*

ABSTRACT

Four dimensional(4-D) trajectory modeling is conducted based on flight plan. The flight
plan is divided into several segments which represent certain operating flight modes.
Thrust, drag and fuel consumption rate of an aircraft are calculated using BADA provided
by Eurocontrol. The trajectory is modeled with the rate of climb/descent calculated with
Total-Energy Equation. The simulation results with a typical aircraft and its flight plan
indicate that the trajectory modeled corresponds well with the suggested flight plan. The
performance profiles including total endurance time and time history for speed, thrust, drag
and fuel consumption were also appropriately generated.
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Table. 2 BADA Operating Performance Data
Category and Description

Category Description

Aircraft Type Engine type/Wake category

Mass Max., Min. and Ref. Mass

Flight Envelope Max/Min speed & altitude

Aerodynamics Surface area, Drag coefficient

Engine Thrust Thrust coefficient

Reduced Power Reduced power coefficient

Fuel Consumption Fuel consumption coefficient

Ground Movement Take-off length, Landing length-:

Table. 29} HlolE= 7k @& 7" ASCII fileZ
TEo] Hof glom o] fe vy A ¥
7] FF ZEgle A gl g
deo]8 Y (Global Aircraft Parameters File)=
A AlE et
222 &S/ E At

2 (1)9] Total-Energy EquationS i1%2
ol sl Asta olE 7Y
Geopotential Pressure Altitude)ol] s ZTHO

2 UehhE 9o 2o,

rocp= "
) Tt
- Tyr— D) V7, Vias\ [ dVius\] !
_r AT( HR ) TS|y 145( 1_45) (2)
T myo 9o dh
— Tup— D)V
_r AT (Tup ) LS pop
T mgo

o] 7]*] ESF (Energy Share Factor)= Machol
3 542 FHEW ole A HF Ald 7M&
el g ad ouA F=E onFri2].

Te Al 2%, AT 2 (3) & o] 71¢ 1



2045 H4325% 20124F 06)1 30H

=7b 0 AN FEH]) exY e Aol
g e grolw ole mEET] AHelA ¥
2o/l mdste 3ol E THSHE BHOB AHE

Ao},

ESF= f{Mach}

A Ao Ady] £ =
ottld BADAE o] &3le] ]9
A3, A (QE ol &3 HFF/s T
Atk F7& BADAOA 7HA]
& Jddlol W2 e A8t A3 H=dH
& BloMe FHY gy FFo] pormz
S 73 dAY FEHE 7+
Yol e 55 5olAe Hu
stof] FES AT

ol9l9] A7 ARES AMNE wx FHEd

K
g

-
O

N fes N o Z Ay o
o o2 I b

g7 e 543 v
22l BADACIAME o] &3F7]
Ao ez AFsta Aok A7
2 BADAYA AlF=HE detrEle )
71% o] &3t AtEH <l
1o whgl, Bl 7o wet A R
medeig A=
B AEEHE F

L2 W

{1 to

= =
, B EIAE=

ok obe moe P

o
]IO

ol
o
E
ll
03‘_‘,1:

of t

=
o2 [
”
op
o r2
ri%
fr
O
K g

o 02 ol N NP E
o =
Lo 2
fr o

L ok
ol

)
i
N oo

dm
dt

2.2.4

AZe £x9 A7 WEFS AHYsta ol
AEste dA =HH o] wf eI HHRE
R =9} Total-energy equation® ZAI}E A&
o}.

dx .
pra Vyascosysiny + W,
dy
o V 45c087ycosy + W,'/
dz
a (6)

.| A )
~v=sin

TAS

. Y0
Y=  tan (¢)

Vias

2 (6)2 9,29 35 gt £2& vEd A
olaL W, W, W= &% weg adE AJES u
Fo] HES AHolW = S Z(angle of climb),

= &S Yedg3-5]. A3E&e =9
A& zte] ofs) A= 3572 BADA %A
H ET e FEsA

Ao Az HELS AW FFA(Local-level) =
71Fo 2 HAEFY HuAA= A" JXE 93
° 2 3te HAAZ A AAlEte AW FHEA
Jeo] 2AE EFolEE SIHY
2.3 A|Zg|o|lMH ZI}

U LS vigeo =z nHlgAEA] it 4-D
A2 Ed¥ys FPsPern ooz

MATLABS AM&3tdth. 275 Flstr] 3
AHEE FF7)E Airbusit 2] A3060]1 W Z-&FH H|
PAYL AH A OSN(37°5'317,127°1'47")
S A Fo g TOL(29 4548”7 ,119°39'31" )74 A &
sty F 189 AR AFE AUA goh 1
g3 6A A AFE 7IFSZ 13,000mell A
10,000m= 1% 3p7o] o] FoA ™ 12WA 7
AHE 71F 02 850km/hol A 865km/hE &%
Wbyl dAsit, A2 A4 ZA3e= Table. 3%
Fig. 3~9¢} 2t}

Table. 3 Simulation Results
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