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Conceptual Design of Future Passenger Aircraft Aimed at
Reducing Fuel Consumption
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Abstract
The conceptual design of a 120-seat class future passenger aircraft named TRA2022, which is assumed to enter service in early
2020s, is conducted using the commercial software RDS-Pro. One of the goals of TRA2022 is to reduce fuel consumption by more
than 30% compared to existing aircraft. Three types of TRA2022 that differ in wing and cruise Mach number are designed, and all of
them attain the above goal. Furthermore, concerning one type of TRA2022, it is found that more than a half of the reduction of fuel

consumption is due to cruise SFC.
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73 TRA2012 }UF TRA2022 DA &

TRA2012A TRA2022A TRA2022B TRA2022C TRA2012B
BEES 47,582 Ib 31,862 Ib (-33%) 32,642 Ib (-31%) 30,993 Ib (-35%) 46,652 Ib (—2%)
HERES 11,497 Ib 9,380 Ib 8,509 Ib 7,818 Ib 10,201 Ib
EREREE 12,333 1b 11,888 Ib 11,943 Ib 11,935 Ib 12,367 Ib
Misc We 10,196 Ib 10,196 Ib 10,196 b 10,196 Ib 10,196 Ib
We Allowance 8,161 Ib 6,333 |b 6,329 Ib 6,094 Ib 7,942 |b
HE 89,768 Ib 69,658 b (—22%) 69,619 Ib (—22%) 67,036 Ib (-25%) 87,358 Ib (-3%)
REEE 1,000 Ib 1,000 Ib 1,000 Ib 1,000 Ib 1,000 Ib
Rq4O—K 25,200 Ib 25,200 Ib 25,200 Ib 25,200 Ib 25,200 b
MHEE 47,472 b 32,012 Ib (-33%) 29,611 Ib (-38%) 27,332 Ib (-42%) 41,105 Ib (~13%)
BMES 110 Ib 110 Ib 110 Ib 1101b 1101b
HEES 163,550 Ib 127,980 Ib (—22%) 125,540 Ib (-23%) 120,677 Ib (-26%) 154,772 |b (-5%)
# 4 TRA2012 M OF TRA2022 OREIA K X o 2 L MEfE
TRA2012A TRA2022A TRA2022B TRA2022C TRA2012B
HKARL/D 16.2 16.7 (+3%) 17.8 (+10%) 19.5 (+20%) 18.9 (+17%)
HARSFC 0.563 ht 0.479 ht (=15%) 0.479 ht (-15%) 0.448 hL (-20%) 0.527 ht (—-6%)
B REREEE 6,714 ft 6,149 ft 6,071 ft 6,055 ft 5,906 ft
EMERE 2 4,465 ft 4,630 ft 4,618 ft 4,567 ft 4,566 ft

"I Balanced Field Length
"2 FAR Part 25 Landing Distance

This document is provided by JAXA.



12 FHTZE W FE B ARSI 70 B 3 R A JAXA-RR-13-007

TRA2022A (T #RELE B % TRA2012A 7> 5 33% HIJK T
&, I DICEREZEMER L7 TRA2022B I TRA2012A
M5 38% HIECE TV, lifks LIRENEE HIEEME CH
5 30% DL EHIE A e LTV, mMEFE(L Fudge Factor

DRENZE THD Z ENN5D. TRA2022A DKL LD
X TRA2012A 2> 5 3% L2va B L CuvZen, 2 Uik
PUR O — 05T, BWEKRERICADE TE LD L
TWBNEHTHY, K L/D Tz ivkfem Ea /5B

IR ERICOEELL O MLENDH D, RO Z &R
TRA2012B & TRA2022C D& L/D IZHOWTHERBD.

TRA2022C (3% HH % TRA2012A 75 42% HIJs € &
TV 05, TRA2022B & DZEIT/NE VY. Z X, TRA2022C
DI L/D R OHT SFC AY TRA2022B L V) & i cEn
TWD—J5 T, L E AR T I L AR TIERT O Hm A
HDHIZDTHD. TATREFROHINIFNEEDIR T HH <.

TRA2022B & TRA2022C O i3 2 o Jig i &5 A 3%
ELTWDZEICbEREZA I BN HSH. TRA2022C
IEERLIBANNS N2, GLIRERE O LR T A
NARLEM.Z L HI# L. £ 2T, TRA2022C @
THEBIZ JLDIZERE L TWOE, TRA2022C D22
PEREANM B L, —EOBBIEEINRIZ SRR >7o & B 2
bnb.

TRA2012B 134k &4 TRA2012A 725 13% Bl © &
THY, SR EZEEE TR~ v I s 2R
WS L7 IATRIR E LR THOREERBRENE DT,
SEEHATI AR, BTN & EATIZ L D 2372 0 DA
BEE BB PTREE VD Z & % TRA2012B IR LT 5.

L/D=16.2

g ~RC
— = =0.7614
W, exp{V(L /D)}

R=3,530nm
C=0.563h"
¥ = 450kts(MO0.78 at 35kft)

3.3 HMMPEERIRICT 25MHEEEDOES

KL LD, AL SFC, HEDZNZEH7A TRA2012A />
5 TRA2022B ~DAEI EE&HIHIC EOREF L LT\ 5
2% Raymer DAY A 20 7 D)5k D & AV CHEH 4
5. [AUEMEIETH-TH, TRA2012A IZAHN L7285
A & TRA2022B > BRI A & TIIRELE RIS T 5
ThRNEIR D20, 26 2 DA OEEERD 5.

Raymer D ]« > 7O FERME 25 X 512
TRA2012A } TX TRA2022B 0> RDS-Pro 7 — % 7> & 1 5
ETFTNEERLEZ. ThEhOI vy gy - 7TarrAg
Jb & Weight Fraction, W, .4 [X 15 KO 16 1277, &
512, TRA2012A K TF TRA2022B Offi T /VIZ L 5 HE
BHER O % RDS-Pro DF — & L HbHTFH 51TRT.
TRA2012A f&i 5 E 7 /L O H &} OBflEE 255 RDS-Pro (&
ERTORE WD, NSO BRI 5 E7 /L & RDS-
Pro & TIEIEE L.

TRA2012A fii 5 £ 7 Vv & @ Ewefb L7 & &,
TRA2022B i 5 &7 /MW DEAE A LI 56 ORREL B &
R DRRAW, 2K 6 1 RT. ET2, ZALDRED
B3RO 7 EmMEREL R O BRELE EFIHE & = DA FHEZ &
TIRT . 5 L0 TRA2012A fi 5 €7 /L7 TRA2022B
8557 L~ OB BHIH T 18,408l TH Y, i
133 7 OEFHE 18,5591b L FIFHE L. Lo T, £70D
EPERE LRI OB E B HI RN T E B I 2RO NFR &
RLTVWDEEBEZTIWEAS., £7 L0 KW SFC 12X
DR R R T 2RO 1/2 38, & LD 1Z 2 E0K
173, BEIEIEEOK /7 25D THY, PREHE &R
%92 %M SFC DI EPRD TREWNWZ ENRHD.

ﬁ =0.9950
WO
°
0 1 170nm 3,530nm 100nm 4 5
w (. w) W gtons + Waa
r 5 _ erew payloa oi
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R=13,530nm
" _.9750 C=0479h""
W ¥ = 450kts(M0.78 at 35kft)

- L/D=17.8
—1.=0.9950 ws _
W, - 0.9950
[ ]
0 1 170nm 3,530nm 100nm 4 5
m—106(1 &\—02398 W= VVCN\\'+Wpay]0ud+Woil
w, (_WO e A=W, W W, W,
W, _ 1o _ 1000+25200+11,?%
w, 1-0.2398 —1.117;"
16 TRA2022BfiiBET VDI vray - Fuarzy AL
# 5 RDS-Pro &5 €7 /L O & ik
TRA2012A TRA2022B S TRA2012A | 5 TRA2022B
HE 89,768 Ib 69,619 Ib 92,655 Ib 68,403 Ib
REBEE 1,000 Ib 1,000 Ib 1,000 Ib 1,000 Ib
RqaOo—K 25,200 Ib 25,200 Ib 25,200 Ib 25,200 Ib
MHEE 47,472 1b 29,611 Ib 48,285 Ib 29,877 Ib
BHEE 110 Ib 110 1b 110 1b 110 1b
HiEEE 163,550 Ib 125,540 Ib 167,250 Ib 124,590 Ib
* 6 BREBIEEICKT D EMERR LD *& 7 mEERR LR O BE E R
(a) 3% L/D
AW |14l
5 5 TRA2012A 5 TRA20228 AW |39t
LID=162—17.8 L/ID=17.8—16.2 HERL/D 5,902.5 Ib
AWy —-7,3331b +4,472 1b o
HALSFC 9,965.51b
(b) & SFC -
2,691 1b
5 TRA2012A 5 5 TRA2022B £
C=0563—0479 | C=0479— 0.563 a5t 18,559 Ib
AWy -11,592 |b + 8,339 Ib
(c) HE
55 TRA2012A 5 5 TRA2022B
W,/ W, = L14W; % — LW " (W, | Wy = L1, % — 1.14W,°%
AWy —-3,464 Ib +1,918 b
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4. ¥&B

Hill > 7 & RDS-Pro % f#i I L C 120 i #k it &% A319
Option #2& 2 L7z 7 7 L > A% TRA2012A D&
EEF ATV, Z D TRA2012A 7 B REHE L 30% UL E
WD BAEE % 2020 4E{0HT}: 0 BIS Z248% L 723k
iR & HE TRA2022 IZF% 7€ L 7=. TRA2012A |Zxf L C &k
HE{k Fudge Factor D3 FH & 3% 5137 A — % O i b %
17> 7T, TRA2022A K ) TRA2022B %% &t L7=. & 51T,
TRA2022B 1% L T~ v DO ETE  (M0.78 — 0.7)
LRGN T A —F O k21T > T TRA2022C # %5t L
TRA2022C %> 5 = PEfE(k Fudge Factor % B\ C TRA2012B
ARkt L7z,

TRA2022 O 3 FEFE 4T T 30% LA_E oo PRk il 8 %
FER L, mPEREML Fudge Factor DX ENFZ YU THDH Z &
Boyhote., 1272, K0/ WERBBEMEEZELT
TRA2022C @ F= 3 Jg it ik 2 JR D IZEE E T D D31 4 T
Hot=vb Lvievy., £72, TRA2012B (LB THiT & &
WUZ LV D370 0 OB EERBNAAEEE VWD Z LR L
T3,

KL L/D, X&HL SFC, HEDZ N ZIA TRA2012A H»
5 TRA2022B ~D¥AEI ERHIEIC EOREFE L TWD
7% Raymer D FIMIH A 20 7 O EZE FIVCHEE L7-.
ZDOFER, &ML SFC 12 K D5k E EHIEE T 2R D 1/2
W, KHT LD X EIROR 1/3, AEIZEEOR 1/7 25D
THY, BRELEEHIIC T 2 M SFC DR 3Mid T
KENWZ ENphoiz.
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