SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

EMEORITT—Y9 2BAWME#OMEEETIVIC
B i

B, H—

NINKERZRTZRMEFEHLEZETH

JRH, BAE

NMRERZRTEANMEFHEILEE

RO, MERC

NMRERZRTEANMEFHEILEE

N

=

WH, BE

NUINKFERZRETZRMEFEHLE2EH

ftt

https://hdl.handle. net/2324/7358030

HhRIE%R : AEROSPACE TECHNOLOGY JAPAN, THE JAPAN SOCIETY FOR AERONAUTICAL AND SPACE SCIENCES.
16, pp.27-36, 2017. Japan Society for Aeronautical and Space Sciences

N—T3 v

1EFIR{% : © 2017 The Japan Society for Aeronautical and Space Sciences

KYUSHU UNIVERSITY




RGeS —m X—
Vol. 16, pp. 27-36, 2017

EVMEORTT —S4 2RV EMZEBOERETIVICET SR
A Study on Aircraft Performance Model by using Cargo Flight Data
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Abstract: Many papers have been published on air traffic management research. In those papers, BADA model which was developed by
EUROCONTROL is often used, however, few papers have discussed accuracy of the BADA model. This paper investigates the accuracy of
BADA model by using cargo flight data which includes weight data recorded more accurately than passenger aircraft. Fuel flow, its statistic
tendency and fuel consumption with different Cost Index (ClI) calculated by BADA model are compared with flight data. The results show that
fuel flow is almost identical for every part of flight phase except for descent phase with flaps and landing gear extended. Furthermore, flight state
estimation information is compared with the flight data. Flight state estimation only requires the position information such as surveillance radar
data from the ground, numerical weather prediction data and aircraft weight. The results have revealed that flight state information including fuel
flow can be estimated accurately in most parts of flight. Next, the optimal trajectories generated by BADA model and numerical weather
prediction data are studied as another part of the model evaluation analysis. The optimal trajectory calculated so as to minimize fuel consumption
and flight time plays key role in the future four-dimensional trajectory based operation as well as potential benefit analysis. The tendency of fuel
consumption and flight time change due to Cl is almost agree. The air speeds, however, are different. Therefore, it is difficult to estimate flight

time even if the Cl is given.
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® 5407 5596 189 +3.50

@ 6133 6252 119 +1.94

6. HEPLELRITT—F DLEE

BADA ET )V ERGETWT —4, BB CHA L
Cost Index % W Tl &L 21TV, EEEORITHLE &
OFEZ M 5. TN RFICB W TR S - EihE
Aply —L 10002 CEERBL ATV, M ERE 2 FTHE
BROMITHMZFHHT 5 2 N TE L0 ERFTHH0T
H 5. 5 26 X% BADA £ 7 /L DIEAEE BIZ L 5 &KHARAT
BT DHEMREEED - ORITHEE 2 £ T+
SR(Specific Range)#EX T %. BADA Revision 3 DFF{# &
LTE~ oy N OB ETETFTABLOEREDT VU
HETNMZOWTCEHHIZRET VL ZBET TEBY, <D
HEFED SR MKW T KHE, I KEEDRA > R T
BREH RITRRIO CH L 27l CHRE CTH D VD
FERIZARDERNH D, AR TR E T HMERICE
WT iR~ v/ B MMO 0.9, i K& 43,100 ft TEEEL
AT O EHE L TIMAL ThBREE /5. ZDEkEr
WEVT B 7200, TV PH 23 TRA T AT Re fEdsk o PN
WD EBZ, KMBEORKME, HEOKKMEE FE
Wia2BIC L CPOERARRELTEXD E WD EEN
RFEERA LTS B | KB CIIRITRIE T O E
W 7= 3P B A B R B, BADA BT VIC X A IEM KR
~ o NH0.84, TER R RHEE CAS 310 kt % 5 % TN %
1To7-.

Specific Range (B788, Weight=189.1 ton)} [m/ke]
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10000 ' 170
= 160
S 8000 50
-
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= 6000 140
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4000
120
2000 110
100

150 200 250 300
Velocity TAS [m/s]
5526 [0 HMERE (ISA, SEmLZRM)

%27 Mh 55 38 MIFPEBEEEED, @, @DORIT
WZx9 % CAS, Mach £, =i 35 L OWE TR IR A o bhizX|
Tohb. 10,000 ft LLEEMEYT*IERE LTV 5DT CAS,
Mach %5 & OV B D Al 1 B e % & &2 10,000 ft % 3/t L
T-HOFMTH . B TREAOHEEIIRE T 7 = — X2
BT 5 40,000 ft L FO@mEETF LTS, FHO Opt data
NIREPIE, RO QAR I TT — 4 .
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5527 KB 30 KB, CI20 38 L TN 40 (2384 5 il
KAHEEE (X CAS, Mach # e b RITT — & & < —FHL T
WA Z NG, #5030, 31 S CIS0 TIEENRS
5. CI80 TR LN D 7E1T BADA 5 WV BMEET 5 i1EH
RHEENRTRITT —Z DAL VBN DTHB.

FETEEEICDWT, PIHRBEEE TIEFMS MR L7
B A HERFT D X O ISETA T, CI20, 40 Tk
TBRAARFIZ i E O BMRWEE R L, R &
HMEIC I VIEVMEE#E AT 5. CI80 Tl —E L
TWaEEZLND. 33K 5E 38 XD BADA &
L% Cost Index DIEVMTZ L 0 H/p 5 FRIK A & L
LTCWDZERTND.

% 39 MM D E 42 KT FE P HE OFE TRIEOTRIT
T A PMEATE 72 CIB0 DAERZ R LT D, KLHE
IEJEIE CTREE CIB0 TIFEMNAE L TS, B FEEICOW
T, FMS OFE L& T AIZHE» OEM T b -1
FEPHAE TITHE 39, 40 IO BLHEEN—E TRV L2350
ND. BETFAIZOWT, 642 K6 FMS OfFE L7-IE
EF—EDBETATHETLTWADZ RGNS, EEEDOR
ITOBRTAIRKEIE LY bPFNCEVAE L > Tn
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55 42 FE TRREEA  CIB0 ©

WA THERRIC DWW TIRGET 5. 5 4 RDE 6 £
P EFEPE A I U, Bel#aE OFRITRERE, RATRER,
RENHBR B ERITT — X OEEZHKR LD THD. &
4 R OERERFR CRBEN DRV HE 0D LT,
AT BEEE I LR EIE D> B 18~40 km (2.0~4.3%) F\ .
%5 B OIATHRNTKH 120 BEMK SN D b DR H 5 —
F18~3T ML T B HDORHS. LLARRSH6
RINORBHEE A BT 5 L 2 TOMET 150~354 kg
(24~7.1%) WAL TCWD. RITHEEEZSZET D &,
BADA 7 /VIC & A EEBlEIETRITRE A E L 725 b D
DREHEBR EITD e ROBRRH 5. REHEEE LR
TR O BRIZ ISV T Cost Index DZEALIZ R4 D E M
—HTEH5b00, HEOBRFUZBWTERARHLZ LD
HY, REEEIC LD FRITREM O TRIEZ EMEICITY 2 &
IREEE Bbns. £, U 13)ICB W TEm ST
W5 X 912 BADA Revision 3 I XRFTRE R4 (A RS EE A 4%
FET 5D T < BHEEMOEIRE IR E L TNHTD
BEE O FH R e ERATHEB AR A E R L CEHAE AT
LR EEZ EBEO 7 T4 MZADLEDLRED TR

ETAMLERDD.

H 4R ATHEEED g
EF | M7 —% | WiEEE b 7 H &
5 [km] [km] [km] (%)
[©) 926.0 895.8 -30.2 -3.26
® 899.4 881.4 -18.0 -2.00
® 898.5 876.0 -22.5 -2.50
@ 935.0 894.4 -40.6 -4.34

5K RATRER O MR
EF | M7 —% | Wik b 7 HE
2 [s] [s] [s] (%)
[©) 4582 4619 37 0.81
® 4397 4420 23 0.52
® 4315 4191 -124 -2.87
@ 4998 5016 18 0.36




FLZE T B At

05 6 3% RERHE B o i

% | MAT7—% | Wik b biss H &
22 [kg] [kg] [kg] (%)
@® 4947 4593 -354 -7.15
@ 5176 4929 -247 -4.77
® 5407 5154 -253 -4.68
@ 6133 5983 -150 -2.45

7. ¥ & o)

FHSCTIE, MZEssmE OBV THER TR <
FIFH STV 5 BADA EF /OB A MG 5725, %
BHEZ RO ARG, RATREHEE IS L O0E S ka5
WLV BN EREEMEORITT —# Lk L7z, K
EATICE DO E 2o TR EUTICE LD D.

1. REHREOEETMICB T, BENRET S, B
FHEIZ Landing Gear, Flaps Z#fEfH L TWAA 2B rE X
C=HLTWD. BEHRERAITIETO T = —XITBWN
TO01lkgls AT &E7-TRY, £/, BRENEEROEED
SEEEIZ IR T 4% L FTHD. £72, Costlindex Z ki
LrEWNTIRGNR . BT 7 = —XIZBWT, Flaps,
Landing Gear % {# il IZ BADAE T /L L W IT5 —Z D J5
DRENREITZ N2 LD BRI Lo CRAENAEL 5.

2. FATIREBHEE IZ W T, (MEF I X ORLEEH»
LIEMSRXIREEEZRHT L ENAETHY, Ehkk
EEDDDIVUE, MEBRIZT SRS B4 B X
SHEETDHENTES.

3. WUEREILICRB W, RITT — ¥ O TR A &
BADA E7 /L& MW T B BUE O [ TR A4 23— 2K
LT\ 5. CostIndex 23/N S W23 TREBS A 137 < 72 0,
BADA £ /LT Z DMEIZOVWTHHFHLTWA. LavL,
Cost Index DZEALIZxEd 2 BREHEE f & AT D21k
OEAIEEREE BB =BT LH5EDODOFMSDa<x 2 R
HEORIFUCIS D TIENDH D, RATREH DM EIC D
WL, Cost Index 25T LB THITTE D L ILE VW
<, FMS OWLEAR R ¥y 7 2 #Ed 2R E Ol LS D
TRAVETHD.

PLEDZ L35 BADA E7 /VIEIZE A5 @ E BEOAFSEIC
BWTASTHD EEZDLND. AR LIRS - MRAT
2Tk D 1 REIZOWTOFMETH 50, 28D
ATT — IOV TR TR LIt Hik e AT 5
Z LT K o THLOBEFE DOFRRZEDRF IR MEE % B 5 A
THIENTE, BRT—ZICLDBEEBEROHEER
BEMEIR O 7 EFIR T — X BT 5 N TE
5.
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BBICZOFFROTZDIIHRITT — X 4= L T
WA AR A S AL —Y g VP R— k&
— 774 AN —va VHEETICEHOBERT.
7=, MEREET LI DWW CIL EUROCONTROL 23BH%E, #E
FFL T\ BADA ET L&A L7-. S THMEASRT —
HAZD W TR K FATFBEF R AR — L~ — ki
KL TVWIRBTOT—F &M L. Zh b o
Wb EHOBERT.
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