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Airbus EIZHIA &3 72 PW1100G-JM > ¥ (%, 2023 4F 9 A KKEA CTREF 3475 &
LAY
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2013 4F 11 A2 Boeing #1723 777 &k & LT 310~399 i 7 7 A D 777X OFH¥E % I
APE L, 2014 4 6 A2 Boeing fh: & — M EHIE N B AMLZZHBAF 2 (JADC) KO}
HAMRIBE IR A —J—5 #t (ZZEE T3EWR), )R E W), BHSUBARU (MK
LETH) . B TERD., BARITHEER) 23, 777X OB% - BEFREIISET D
728 O FERKIZAFICEIT D REITHRED U7, ARBIFFHEIL 2014 44 9 A O FLe Bkt
LREEL L COBELERT, 2014 4F 10 A 2> 5 EFEILFRIBRFE B S iz, 7235, 2013
9 A b IABIR S E 2 & LT Boeing f & R THEME L T &7z, BE(L - K2 X
Mtz F2BLS 2 720 O FER B0 AL EAT X O pE LR O R ELICE $ 5 s
FESZH TS 00 R R i A B B T PR A S 261, 2014 4F 10 A LIRICE F3 5 1F%
D TTTX BT FEIHE ST,

2020 4 1 A 25 HOOLRATHRER 1 58I X 2 FRATHRBRD MG S 7o, K H i ze
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X2 TEHE, GEIX = ¥ v OS2 /282, TC B, fsAEmiB 4, (ELS:
Entry Into Service) [FHEH X T& 72, 2022 4F 10 AT ¥ A IZHBEBPFEA L,
— AR TRBR 245 1k L 7o, 2023 42 1 A 22 LRI TRBR B, 2024 4-5R1C TC Eifs, 2025
5 HIZEIS EDART YV a— /MIEEREAENNLTNDE 2, TC BfF0NEN 5 nlhet:
IZOWNWTHEAINTEY, FEWHRRNTH D, 2024 4 1 ABIfE, T3TMAX HFi55
DS & BAETHRE 2 K 0 ML, BRI T 2B M TH 5720, T77-9 ORFEA T
Va—MIOWTHER L TV LERH D,

2022 4 1 A 31 HICBHRE TAREINT 777-8F (k) 1o\ Tik, 2027 4
IZ EIS T T, HAEORERIENS bRFHEEIE T T, BEHK 160 4 HMEHEMNE
HEHTHD,

AR RS = v (GE9X) BAsH¥

2013 4 3 HZ Boeing £E23 777X Of5#{— > > & L TKE General Electric (GE)
o GEIX = v OF R (M SH#E) 2 RE L, JAEC X OWRIHI 23 2014 4 8 H
FETICART D FIRBFE~OSH Z EXRE, ELFRABEZNE (Risk and
Revenue Sharing Partner) [ZFFIL7-, ARBHFEFIEIL 2014 4 9 A O HeB)pckt 5 $
(L L TORELMRT, 2014 4 10 A HBARIEENRRIG S LT,

AR FZEICIL GE t & BHARM O, {4 Safran 7 /L — 7"} (X MTU Aero Engines
HILITSE L TRV, 2016 FI2H ErEREmERBRBEAG L, 2018 4F 12 A/H i 2 B H
& 72 D ZE M RERE R AR A Bl A L 7o,

2019 4 6 HIZHH/AMEIZAR 2 DA U @ E MR E O G217 9 2 212720 |
TTTX OFATREBRE BN A 725 LAy, 2020 4 9 AICHAFGRZRSG L, =
VYR LT TTTX AR TRBR 21T > TV D, AT U TR OB GER BG4
DTV M IANT T Ot REGHRFHEECEANBI T E 270 & b ik L T % L
TWn5,

H /IR R i i 0 T e 5t i PR 8 =2

120~229 i 7 7 A QWA /N R, IR ORREHBHZE O @ B L K OV i
IMEEACIZ T 5T 5 2 AT DR EHM N ER S, ZOERA~DHEE LT AT A
B LRI A BN SERET 2 72 D O BIEFANB S (B8 A 7 LHATOBAF - &5 /13
AT AEANROBFE - BIRLET AT 2T ORFE) % 2014 4 10 H 75 Boeing £t
& IEFIBHF R AR O, BB RFERE L U CHEEEEBG L TV D,
COVID-19 /N> 7 X v 7 OFBEHEIZ LV | 2020 F1Z Boeing 112> & B FHE LA L
DOERMNRE L, WED b, (EEA2 G LT\ 5, 2023 4= 11 A2 Boeing (2 TRHM
R 2 i, 2024 42FEDARE & 15 M MERERE 0 72 0 BA FE Ak T 7,
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(5) WA/ NV RS = Yy (KT GTF) B B 78 5 2
BhERVE - REGEAYEOREE O b & ERTE ORI A B U N R R
R Yy (K GTF) O TH 2 E TR R Y AT LB
M7 R OV EBRBE L 2 7 AR EEATIC DWW T, JAEC & P&W £hid 2017 4F 6 A IZ3L[H
BRI & Al AP T 2017 4 7 AICEREIRRIGHEL L TGRES, 2017
48 A LI, P&W #h & Sh[F CHABASE 2 Fohti L T 5, S BANBAZSIE H 2D\ CTHN
FERE - HERB O 7o OIHEERIR DR - TEA ATV BB - 54l 7 & OFFEA /i LTV 5,



AT TR N ZEREIE I (R BR TS e e K 4

2.4 RETZEREEE I CEET 2 1 L OBR % O = E) )

2.4.1 FEIRREEE
2.4.1.1 HiGEhm
(1) BEIRTHIG IR

F2.4.1.1-1 HBIERX— I —12BIT 5 2023 A5 1FO@13)(14)(15)(22)(23)(24)(33)(34)(35)

Airbus Boeing Embraer
Very Large - - -
1Q: 42 1Q: 42
g 2 2Q: 67 2Q: 119
TwinAisle 3Q: 51 3Q: 103
4Q: 182 4Q: 187
1Q: 114 1Q: 78
g g 2Q: 857 2Q: 288
Single Aisle 3Q: 149 3Q: 218
4Q: 857 4Q: 421
1Q: -3
Regional ) ) 2Q: 7
Jet - 3Q: 35
4Q: 32
Turbo prop - - -
&t 2319 1456 71

#2.4.1.1-2 BHIERX — B —I1Z2BI1T 5 2023 £ H i E0@03)14)(15)(22)(@23)(24)

Airbus Boeing Embraer
1Q:1
Very Large - g—Q—Q‘;g -
4Q:0
1Q: 11 1Q:- 16
B IAE 2Q: 24 2Q: 33 )
Twin Aisle 3Q: 21 3Q: 35 -
4Q: 40 4Q: 47
1Q: 116 1Q: 113
. . 2Q: 165 2Q: 103 -
Single Aisle 3Q: 151 30: 70 -
4Q: 207 4Q: 110
1Q: 7
Regional Jet - - g—Q—Qg
4Q: 25
Turbo prop - - -
&t 735 528 64
#2.4.1.1-3 UK
© Airbus Boeing Embraer
= Very Large - 747 -
3 [ i A350 77 :
2 Midsize Twin A330 7671787 -
Single Aisle A320/A220 737 -
Regional Jet - - ERJ/E-JET
Turboprop - -
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H 4RI NY T g —8, 619 H~6H 25 HIT/NU DL - 7L = ZEHEC Rl
Ihiz, FIAICA » FD LCC A 7 « AffiZE) Airbus £t A320neo > U — X 500
WOREELFFE L THRAZENET, Fio, 40T ¢ IME W51 2 ROzt
TT AT 4T b Airbus #E & Boeing tE DMK & AR 4TO BERIELT=, £ > RD%
FEICXZONASHFED Y a9 —T, Airbus tt& Boeing #OHHIZ7EIT 1,100 H % H %
7LCO (16)
2023 4 3Q ICA - T, R OMZEETHEILT 2 TRATOKEICRY | —HHET
o r FTRATOKELZB X TV D & OREDPHEFEEREN O RSN TND, 4%
b, BINIIRETREOREMMN RIAEND L O T TH Y | Airbus t1, Boeing #:
EHICREBI ERE A TH o, P
11 H 18 H~11 A 15 BICBfE S L7z R3S =7 v a —HIffH & 2 o1& Tix, =3
L— #2273 2025 FHEML T ED TT7X % 90 #&, 787 % 5 1%, KN A350 % 15 1,
7T A RANA 3187 % 30 Bk, =7 MLZEN A350 & 10 #, Vo7 AT L A
72 (hv=3) 28 73TMax Z K 90 BERIET 272 L, HHELEO T 714 b0
REREND-1-, P2
—J5. AEFEMEEIT. Airbus fh, Boeing fh& $IC K& 222 {kI%72 < BVG2 | Airbus
L PW = ¥ OyR AR, Boeing fi 737-8 M4 5k o il VB [ E o xf
JSICBEDITE Y | hEBENCIT. BRI T DM ZeEEM o HIBRC, o ShaEl,
(2 & DIREHE B O ATREME, 2050 4ED Net Zero BERKIZIAIVT C ORI 72 &A%
g%b)ﬁ;ﬁ? L/Tl/ \ 50 (22) (23) (26)
2024 FIZAY | 2023 FFEOFERZE L NHFTEA S A — I —D0 B FEE S 472, Boeing
ft. Airbus ft & S ITZIFEITAFHZMERE, — 7 OHGEEUX, Airbus #1234 EERR (i HE 58
X0 AR AT A2 T L oo dH D DTkt L, Boeing fHIZHEPEIZE > TED
T %R 73T MAX 9 DRSO (7T 7)) Bk O & T, 5% OH)
MIAARFBHE 72> Tuvsd, Embraer 1%, AiEEICR L TH M £ 13%HE 0
(160—181 %) L LTCWb, =T T4 D LOZELMEIRE N Skt L, =i
PR3 2018 4 1Q UUIBE IR K & e > TR Y | fS DGR ENRETH 2 L #E L T
50 (36) (37) (38)
1AS5H XKFR—FT7URFT,7TRAIMZEDA S U A1TE Boeing 737 MAX 9 D
B DRE 2 G T SRV D HERRE A TP Lo, MESthoftikic X0 FFFE D
RF7 & L TRES N OENL T, FMEITRE 171 AL RE 6 ADF 177 AZFTETH
— T R~BI&R LTz, 1 H 17 B FAA X Z O3 x V%251, Boeing
DEFEERFNCHSONWT, 7 T4 ¥ — Spirit L2 GO TEMRZRLT D L DOREL
1ToTze ZOHD, %D T3TMAX BT BT 58 9 NI LT > TE
53, 2024 4F 2 ABIED Boeing #HIZ X A HOT » 77— Rdgi T 5, BP9

_10_
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(2) Boeing #1:i35 il - 2023 The Boeing Commercial Market Outlook (CMO)

Boeing #O#iHIC L 5D &, 2023 EICiT 2 1 RN THREELDN 97%., TEM
¥t 90%ETHIE L& LTRY ., FICHRIAMEIC Wik, aa T aiokiEz#
ZO00HDHELTWD, SHOMEE LTL, #Eitz ST l@ ik s, Y7745
TV ORELZFTTEY, IR T 20 A FF > L b LTS,
Boeing LD EHIFHI (2023-2042) 12X D & FREE LT FRFE S K EME R TH
V. FATOTERENZ b, SlEEEEIMERICHY , 7T LT 7 U IO,
BECKIZHEANTREWVWE LTS, o, EWTHONTH, FHRRHERITH 2 b0
O, VT DHEEFENIML TV EOFHIEZ L TWNWD,

L1620 4ERITT, =T T A % 42,595 BEOREAZ LB L LTRY . TOWN, I
N 32,420 B, JAAREEAS 7,440 BE L AT LT D, 728, Boeing fLIZIFIFREZ, 2042
FE\Z 48,575 B & 7 2 TEMUEA 2 X 2 D DT, 2023~2042 4 TRt L 649,000 4, #&
B 690,000 44, FEFHH 938,000 LNLEILRDH L LTS, W

(3) Airbus #EHi3 Tl - Airbus Global Services Forecast 2023-2042

Airbus 1% Boeing & Rk D THIHEA1T > TE Y, Airbus thi2 K 5 & JEFEEKL
X PREEAS . = m HAETO 2019 RICEHART, HEFCE T, ENBRIT 108%. EFRHRIT
89%FTHIE L= LTS,

EHITH (2023-2042) (2L 5 &, HAMICREDPKEERICH D, 4 > ROPER
JABITHZ LT, 7VT7OMOPFRHIRENETRIL, 2042 FFFETIZZT T 1~
%, 40,850 BEDOFTER L MELL L TRV, £DON, WA 32,630 . LRk
8,220 # L T LT\ 5, W

1 H 11 B Airbus fhiZ, 2023 FOFEMZIEL RHMIZOWTRIEZIT o 72, %1E
IR E e (B1fE) L7722 &b, 2023 1% Airbus 112 & - TR & g
Elpofc b Ll BIEHE T 74 U nbiE, X 0BEOBWEFHEM ~DE) 0 B2 12
LU THMOEERHL E LTINS, O

2.4.1.2 BEIRBHZFSEhA
(1) Boeing tL:D @A)
C 777X TTT-9 HIE RO AL 2025 4R,
v 6 A 19 H Boeing thiZ, 777-9 OFRATHRHERIEL XY =7 > 3 — CRITER, F
¥ ECHORFEZIT, A350 KV IAWEEZ T B —/L Lo, 777 D%k & 72
% BRZE R O MAR KIS 777X 1E, A — I —HEHEE IR 2 7 T A 395 i D T77-
8 L. 426 D T77-9 O 2 BEFECHERL L. 777-9 0 OBIRMBED LI TWnd, 19
v 12 A 6 H Boeing tEtRFMZEMI~—7 7 ¢ > ZHYFEIEIX, 777-9 OF)
FIADS 2025 FEHILHIC /0 D LR LTz, RATHRBRAER TR Y | BHRAIERIZEA
TWDEFHA L, @

_11_
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- 737TMAX : MAX-7, MAX-10

v 7H 26 H Boeing thi%, 7T3TMAX O HEL— b % 38 #1259 & EIF, 2025~
2026 FEIZITHEL— M 50 HEIC T 5 L R8FK, 7272 L. AFEOMA BRI 2 &
XD 400~45088 L 72 D AR T2 T A T =T —h B EK 300D T3TMAX
VU—ADaIy bAV MBS L E b REEREITo, P

v 11 H 22 H Boeing %, FAA CKEEFHIZER) 225 737 MAX-10 OFEFEARE
ITRBROBAMG 27 ] S L7z L3R Lz, MAX-10 13, /Mg 737 MAX @ 9 B
RR D & OREIAK,

v 12 H 6 H Boeing fERMMZEET~— 77 4 > Z7HYEIFERIZ, 7T3TMAX-
10 ORIAGER (TC) DHUGAY 2024 FIZTHIATe B L L BT Lz, 4],
2023 4 TC EifqZ B L TV edd, BMISER L 725 Z L bigEL ooz, &

(2) Airbus DB
- A321XLR: 2024 FEOgtiZ M TRFE T, foRpEREE & (MTOW) % 101t (ZH L,
VT erH—H vy LRI DA EEE & — b LB IREl 2 v 7 i k| HOERK
BT 0 72 Bk 4,700NM OFRAT% Al (A321LR X 4,000NM) &35, @
v 6HAB5H B AfiZEIE A321XLR OZHEN 6 MABEND b,
A2 LCC +224k JetStar 1% 2024 4E R £ TICZETHEDZ L, @
v TH10H Airbus thix., kw—L—XDIH A380 #0377 1 % A321 [\
AL L. 2026 4F121% A320 3 U — RITOWT 75 ¥/ H DAPENTTREIC 72 5 & %6
FLiz, W
v 9713 H Airbus fhix, A321XLR OFRSTiEREE2Y 10 BB T 100 BFREILLE D
AT 2TV, WEERET 2 B e < O DEBR A~ DOFRIT AT o 72 L s L
Too BOLREEDORT T 4 THFRE UTHERE L, FEN 2B LI EH 21T
=T, BUGEHEG R OSERTBRMGIC T CERCh L Z 22T E— L Lz, 19

(3) Embraer £ @i
- E-Jet E2 :

v 8 H 23 H Embraer thiZ, Fttod E195-E2 A3 H[EOAKGEH 2 B L 7= &3
#®, E195-E2 (X, E-det 7 7 I U — TR ROFELOMIE, FEF 11 A ICBIEGEE
A& By L7z E190-E2 1 2ft < BUGER IS & e o7, @0

v 10 H 26 H Embraer f£:i%, 2023 F 3Q DZERFIT OV T, RREFEHFTIZHB W T,
AHE DRI R T 50%EE DT U R Y 12725 HiAd L 33 LTz,
F7-. 11 A 10 BiZiX, [Atko E195-E2 23, EASA 7»bH > KozEgk (LCY)
DAT 4 =TT 70 —FORGELZ B Lz L RFK LT, 08T, E195-E2 TiEK
iR 7 BRI 22 FEBL L 72 & L C . R ORI b~ CHIERERF D BEF 25 60%F2 B
WLiZ&E LTng, @60

_12_
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(4) Bombardier @A)
- Global 8000 : 2025 Dbt CTHFE T, KIT~ v 55 0.94, HifirEAE 8,000NM
DT T7A_X— K= b, Smooth Fléx Wing & XI5, /INUCHERZRFEIZK D, K
X e R & ARVEENIEEh 2 BT 5, ©

(5) Leonardo o &Ef[H]

AW609 :  &HTHE 500km, h (270kt) . &R E 7,620m (25,000ft) %75 5 5)E

MEZE=HT 257 40 ha—%—#, 1996 4(Z Bell Helicopter Textron ft:& Boeing

PRSI AE T L7223, BITEIT Leonardo 1 (IH AgustaWestland £1:) 73 il CRE%

':F'o (6)

v 2H22H TFAA D1 oy b3 TIA USHAEAGR) Bl AW609 % TR1T,
Leonardo thiX, AW609 % /XU — KU 7 kb7 2V — CRliEB&Gd 2 5Hm, =
DAT IV —F, T4 ba—F—kED X 5 ek %2 &4 5 7=, 7,0001b #
DO~V a7 Z—H o Part 29 & FEEREM O Part 23 & O Part 25 O#FLHI 41
HEDETES, W2 TR BIET n v AORGEL D 720, FRAERSEE
HMAERIZIR D DKRET R D E RO LW, @

(6) HE BT 2=

Eviation Aircraft Alice : 2022 4 9 HIZKEHE—FV AL A 7 THRIT L=, ME—

DFATEE A F2 9 AR OER = I =2—%— (FIEEERE) # (6 ARV O

f&%47ﬂwyay&f%ﬁ%%ﬁuh2M7E@MA%%%E%L\mMMﬂ:

PRRERER & B AA T 2 5H 1, magniX (LD FEEE— ¥ — magni6b0] % 2 Feih#H

L. fc sl IR 482km/h (260kt),

v 6 H20H ~A7 I® Aerolease Aviation f1:iX. Alice % K 50 H&lE AT 5
LOI(Letter Of Intent) 434> L7z & %3, Eviation t#tD 7 L2 — - F A B R
CEO 2k nE, ZNETIIRDINZ Alice DEERIET I v b A2 N OREE
1% $4,000mil ICDIED, @

- Heart Aerospace ES-30 : 2028 fFIZabAL 3 2 FHHE D 39 A3 D EEh#fizeté, Heart
Aerospace fhiZ, /L7 = —72% 2040 4F F CTIZE&TOREHEREE O BB L2 REFT T 72
Z L EBZTRNL SN AR O EBEMTZERE A — T —, AR = > F G mg VR (19 A
FY D ES-19) OBHFEAFHE L Tz, BAGE % 14 CFR Part 25 THG 9 251

ICEEH, EH 3040 ES-301%) —Y 3/ E L, #ifiEEEE 200km, U —
T AT Yy R E T 5 & it A 400km E CIEMATRE, 10
v 9 11 H HeartAerospace fl:i%, ES-30 (Z Honeywell #1: D ¥ H-AEERE S A
T LEEHT S5O, Honeywell fh& 2 7R L —2 3 2179 E3FK, ES-30
X527 > T, Ny 7 U —% BAE Systems f: &, Al#E T A7 A% Crane

_13_
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Aerospace & Electronics t1: & LFIBIS 2475 LR EL TN D, @

v 12 H 19 H Heart Aerospace tLiTKEDF v — & —HiER TS JSX & 50 #
® ES-30 DIEAIZOWT, LOI #fEATEERF LT, 72, 2 A 1 BT, [A
FEAY $ 107 mil OHIE 24T o7z EBE Liz, SHFICA- T, EEHZEHESS
eVTOL # % BAF ¥ 2 K Ahld. KRR E R, — X0 b DEZ % <HED T
B, B ICBW T, VT4 F o OHE, HBIKORE - 1k, 7R
1Tk, PRI LT, BEOBENMETHDHZ LRL TG, W

- Regent Seaglider :  K[E ? Regent Craft L2333 1 Seaglider 1%, # & /K D H
W LIAD bNT-ZEK. D7 v+ a v [Ground Effect (MiEzhiE) 1 12 . KR EEA
— MV EERATT DM R B, TaEEHICLV eIy g (?jFHj‘lel) 2
FHEZHABELTEY, 2022 4 9 HITRIEHEOWIARIT 2 i L T\ 5,

v JAL (H 2!:,%7?) & Regent thi%. Regent tL3BH%& 7 % & #) Seaglider DL
FHEIC T T, WIEEE I E AR L & RR Ui, WIS X D5 o
1Z. 1. Seaghder DZZETEMUNZ AT 7= 1 PR o, 2. Seaglider D3RS

I 7eA > 7 T B ER I B3 2 /), 3. Seaglider MOFRRERUSIZ B

HEE - W), 4. Seaglider ®RRFEMRHLE & L T ol (JALUX) &72-5 T
%, Regent fHIZIZT JAL A HE L TH Y, 2025 FOFEMAEHIET L LTV
A, (31)

(7) b
Boom Overture : Boom 1735383 2 8 EH @i & HE T 100%F#ft 7T RE 72 Wi 2 BRORH
(SAF) #Zf#H L Machl.7 THATT %5, RO > 7 4 =—x 23 Boom

FTEICEIADFIT (7r UK - X—EY 77 /7nY—X) t, GE Additive £,

StandardAero t72 D TR L —va o THDH, W

v 6 H20H Boomfhi%, /N7 a—ZT, 7 A 973‘/7%%\ 27 AT v K
BZe, HARIZED D O ES & PRI 180 #IZEE L 72 2 & Boom fHiZ
W13 Y77 A v—=/— K F—IZIL, Aernnova Aerospace ff (E#EfE
1), Leonardo ft (IA{AHEEEM) . Aciturri f+ (FE¥AM$1E) . Safran Landing
Systems f1:, Eaton f1:, Collins Aerospace .72 E #i®E L 7= = & =5,
foo FEVAT A (TEA =27 A BATHIE, HE. BB 2T L FFREiE
72E) O AP LI Uiz, BB AT A%, FATHICEOHN 21TV, Fr
ot FTREZRMIZEREL (SAF) O HHWMEZEB, —HEILRMES AT A%, FATHI
& B S X T DGO W EN) 2 4G U, EREEE X ERR 22 I O E & K
EHERICHEAT D, 1Y

v 11 A9 H Boom fhi%, [AftDH#ED %, Overture airliner, ¥ 7 =—x= >
v, KON XB-1 Supersonic Demonstrator 7' 17 77 LI DWW CTHEE O FHE ¢

_14_
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HERH 7= L3FE L7, Boom tLiZ, NEOM Investment Fund 7> 5 OFlE
EdH bl BEITAEFSTO0OmIl 2Ll L, YT =T
U DOR%EMN, Conceptual Design Review (CoDR) % il Zh & (2 L 7= & il
L7, E7o, =ARZEHICTHRET O XB-1 03 EBR 2k 2 >2H 0, 90 /
v h® High Speed Taxi it & # 2, #IRITISE SN TS &l Lz, @

[2.4.17 H#(1)~10) : &. &£ 3 D P2023D201~P2023D240 £ & ]

_15_
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242 T VR
TV A=H—DOFEFHAINEA LT, FERT VA= —TH5S GE th (GE

Aerospace t1) . RTX #1: (Pratt & Whitney(P&W)#1:) . Rolls-Royce t1: (Civil Aerospace
#BF9) . Safran f1: (Aerospace Propulsion #iF), MTU Aero Engines 10 2023 4D 4%
RILAEF 2.4.2-1 773, 2023 4F RRHIEERE 2 258, ARSI & A~ ToE B2 2~3
T FERITAFREEIML TWD ZEND0D, 2oy rDyayFeyy MEETAN
T R=Y DIRFEEOHEIMZ LD . WTID A= —IZB N T HE B, ML TV
%D, —H T, P&W LK MTU 22\ TiE, MREBORMBEIZ L 5 GTF = Y O

BT T T LMLV ERHY . P&W 11358 Lm T~ A 7% $5,400mil, H#E TH
$ 3,000mil DK ZFF EL T 5,

#2.4.2-1 20234, 2022 FICHBITF DL Vv A—H—DPNEY

First half Twelve Months
(in millions $. €. £) 2023 2022 Change 2023 2022 | Change
G Revenues $14,841 | $11,730 27% $31,770 | $26,050 22%
Segment
Aerospace ]
Profit/(Loss) $2,805 | $2,057 36% $6,115 | $4,775 | 28%
p & Sales $10,931 $9,498 14% $18,296 | $20,530 | (11) %
ratt
. Segment
Whitney ]
Profit/(Loss) $870 $611 |  42% $(1,455) | $1,075 | (235) %
Rolls-Royce, | Revenues £3,257 | £2,339 38% £5,686
Civil
Aerospace | Operating
#BH Profit/(Loss) £405 | (£79) £143
Rolls-Royce, | Revenues £1,913 | £1,609 15% £3,660
Defense #} | Operating £432
] Profit/(Loss) £261 £189
Safran, Revenues €5,677 | €4,176 36% € 9,506
Aerospace € 1,566
Propulsion | Operating
#BH Profit/(Loss) €1,051 | €723| 45%
MTU Aero | Revenues €3,093 | €2,469 25% €5,330
Engines | Adjusted EBIT €405 | €290 | 40% €655

_16_
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(1) GE Aerospace £t

2023 FEEMIEM L. AT U OZEFEEZ T, 2L $ 38,07Tmil, 78 L&
13 $ 81,770mil & 72 0 SEICHEAELL 22% 180, FIAERIT 19.2% Th 0, kL LT
IR LB OSGEIC LV R ZHES L TR Y| 2024 42T & BIZ BF§ 5 /i
Zro BATY P UACBI LT 2023 EO= VDU IFEREIL 2,075 A TH Y, 2022 4FIC
BT 5 1,663 B HHM LT, ZDON LEAP =2 U125\ TiE 1,570 B TH 5.

(2022 1% 1,186 ), ZIEIZOWTIL 8,827 B & 72 0 2022 4ED 2,127 B> H KIEIZ
BN, o5 H LEAP =2 Y273 2,508 5T .,

# 2.4.2-2 GE Aerospace ff: 2023 445 4 DU K& OVl ] 00 ¥i5% @

Three months
ended December 31

Twelve months

ended December 31

(in millions)

2023 2022 year on 2023 2022 year on
year year
Orders $10,620 | $9,682 10 % $38,077 | $31,106 22 %
Revenues $8,520 | $7,615 12 % $31,770 | $26,050 22 %
Segment Profit/(Loss) | $1,598 | $1,434 11 % $6,115 | $4,775 28 %
Segment Profit/(Loss) | 18.8% | 18.8% 19.2% | 18.3%

Margin

_17_
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(2) Pratt & Whitney £

2023 MR % EEid $ 23,69Tmil, AIAFEE 15% 80, FIEHRIX 7.1% TH
v, FEEEROFZEORIME, FEHT 74 —~—/4 v hE RSOk OREHT Y
YOMRIZ L Db 0T, Bl o X N OBIN&L OWFZERR R ORI % EA AR L
72o RTX #1132 2023429 H 11 HiZ, GTF =Y Tl STV Ak KREe R ORI-E
MBAELLZT VYRV EBA L, BIREICL 2 HEBIZ O W TERE IR L7,

2023 £ 5 2026 EITK 600~T700 BEDOTL YNy a v FEY y b L, 2024 FFE~
2026 FEDfH], LT 350 D AOG 8 FET 2 WiAIr, Z OO, 56 s T
~A F* $5,400mil, Fl#E TH $ 3,000mil DIEKEF L, @@

# 2.4.2-3  Pratt & Whitney - 2023 455 4 DU K& OS@ ) o0 24 @

(in millions) 4th quarter Twelve Months

Reported 2023 2022 change | 2023 2022 change
Net Sales $6,439 $5,652 | 14 % $18,296 $20,530 (11) %
Operating $382 $306 25 % $(1,455) | $1,075 (235) %
profit

Profit Margin | 5.9% 5.4% (8.00% 5.2%

Adjusted

Net Sales $6,439 $5,652 | 14 % $23,697 $20,530 15 %
Operating $405 $321 26 % $1,688 $1,250 35 %
profit

Profit Margin | 6.3% 5.7% 7.1% 6.1%

_18_
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(3) Rolls-Royce #t

Civil Aerospace #8FH D 2023 4= F - D58 E @i niERBIL+38%TH Y . Frlc=
VYURE EEIIRE T Y O KD 8% L e ot T X —H—ERAD
whEE, KD rDya y7EYy MO LM O LV 30%H T
D, FIFEFIL 12.4% & KIFIZHE L, KRBT i ofke i) 72 B8 & KB LT
W5, REIT > ORATREBIX TR R 36%38 D 620 FTIFH & 720 . 2019 4EDK
YD 83% L7 o7, ©

2023 11 HOZ LAY U — T CTHHEIR 2 BEEZHE L, 2027 I ZERR I
£2,500~2,800mil, #ZEFZER 13~15% L HE L TW5H, EREMZETH /0% Tl
Trent = > ¥ 2 O JRNAEK O Pearl =2 Y0 D E YR AMZERICESZYTT, X7+
—w U ADYGE, WOF LT a s T NMITHRR— R — y 7 AR
5 LT, HBERHETSICHESAT L RERDH S, ©

# 2.4.2-4  Rolls-Royce - 2023 4 |2 p i © ©

(in millions) Half year Full year
Underlying 2023 2022 change | 2023 2022 change
results
Rolls- Revenue £3,257 | £2,339 | 38% £5,686
Royce, Operating
Civil Profit/(Loss) £405 (£79) £143
Aerospace | Profit Margin 12.4% | (3.4) 2.5%
! 1%
Rolls- Revenue £1,913 | £1,609 15% £3,660
Royce, Operating £432
Defense i | Profit/(Loss) £261 £189
] Profit Margin 13.6% 11.7% 11.8%

[2.4.21E H#(1)~(6) : &. &k 3 D P2023D241~P2023D246 £ It ]
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2.4.3 el dn B
(1) F=B%EiE 5 A — 7 — D ¥EhEE A (2023 4F)

2023 4F, 2022 F Oz T Ui B O E AR B i A — U — DT b - EIERILE - H SRR
ERIFTN, 2028 FETRTFICHI &S, Z< DA —ToRE - EERGRE HITHML
TWD T EDBTND,

#2.4.3-1 FER¥EMA— B —D5% - HEFE (2023 £, 2022 )

2023/2022 2023 2022/2021 2022
million $
5L b=t ik 5L HEAE SRS KL A 5t HEAD | EEANE
RTX Collins Aerospace 27.5% 63.3% 26,253 3,825 14.6% 11.6% 33.2% 20,597 2,343 11.4%
GE Aerospace (Systems & Other) 11.8% - 3,327 - - 5.7% - 2,975 - -
Safran (Equipment & Defense) 17.3% 17.5% 9,314 1,074 11.5% 19.1% 62.1% 7,940 914 11.5%
Safran (Aircraft Interiors) 32.8% - 3,107 -126 - 34.1% - 2,340 -486 -
L3Harris (Space & Airborne Systems) 7.4% 13.7% 6,856 756 11.0% 7.0% -12.6% 6,384 665 10.4%
BAE Systems (Air) 5.4% 18.1% 10,027 1,181 11.8% 12.7% -13.5% 9,515 1,000 10.5%
Honeywell Aerospace 15.2% 15.9% 13,624 3,741 27.5% 7.3% 5.8% 11,827 3,228 27.3%
GKN Aerospace - - - - - 4.3% -38.9% 3,642 -165 -
Parker Hannifin 36.6% 12.2% 4,360 562 12.9% 33.0% 53.7% 3,191 501 15.7%
Eaton (Aerospace) 12.3% 10.6% 3,413 780 22.9% 14.8% 21.6% 3,039 705 23.2%
Moog (Aerospace) - - - - - 8.6% 14.1% 2,128 211 9.9%
Diehl Group - - - - - 6.7% - 1,787 - -
Liebherr - - - - - 6.7% - 1,379 - -
Panasonic Avionics -17.9% - 1,100 - - 40.8% - 1,340 - -
Garmin 6.7% 3.3% 846 220 26.0% 11.2% 10.2% 793 213 26.9%
Crane (Aerospace and Electronics) 18.3% 32.5% 789 159 20.1% 4.5% 9.1% 667 120 18.0%
Recaro Aircraft Seating - - - - - 40.6% - 447 - -

(45 +E IR R B 1ERR)

2023 472 b Tl% Parker Hannifin, Safran (Aircraft Interiors). RTX Collins
Aerospace DAL « MY 30% LA EDOHTZE /R LT 523, Safran(Aircraft Interiors)
IR R T TH D, ZNiHiE. Crane(Aerospace and Electronics), Safran
(Equipment & Defense). Honeywell Aerospace. Eaton(Aerospace). GE Aerospace
(Systems & Other)ZE &4t « M X, 2D 5 4EDFE ORI 2 M6 £ 7> T
2,

Safran tHICBI L T, = P27 828 O 2K T 2023 FIEHTE 2022 12~
T, 72 BT 22%., B=ERMIRIL 31%IEML T\ 5, i 5B E T Aircraft Equipment,
Defense and Aerosystems #ifd & (L GbET- b D L 7> TN H T2, MM
A S D7 B H RIS A LD 2 ENTE R0, AP0 2023 4FEITATEIC I
NTHEN 17.83%., BEFED 17.5% MR TND, —F, RO B 2 5% o
Aircraft Interiors #iF91%, 2022 58 EAYHIE 2021 4FIZEE_T 34.1% N L TV a3,
HEMAR ORTRIL, 2021 451E $ 184mil, 2022 FiE $ 486mil & HEK L Tz, Safran
ik, ERFERE LTI F o —vfHE V=7 ) 7 ROEa X N OiE %
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WEHETHF TN D, ZOMAIT 2023 4F biflkie L7223, 2023 FDIE L% 32.8%H, #5
FIHRTED 1,/ 4 BREETEA LTz,

2023 FE 0 = EFR]ZE TIX RTX #1242 T Collins Aerospace £1:73, EEMi 2zt 807 7
===y hOMORELH Y| 63.3%H & KREEEFELMIT LTz, ZOfth,
Crane(Aerospace and Electronics)tl:7% 32.5%. BAE Systems (Air)#1:7% 18.1%. Safran
(Equipment & Defense)tl:7% 17.5%. L3Harris(Space & Airborne Systems)#t:73 13.7%.
Parker Hannifin 7% 12.2%. Eaton(Aerospace)ft:7Y 10.6% & 2 MO Z R L TWy
Do

SR 25 2% Cld Honeywell Aerospace f1:. Garmin f1:, Crane(Aerospace and
Electronics)fl:, Eaton (Aerospace)tL:it 20% & & @\, 7233, FEEMIZEFHBIEH A — A —
THE AR B A TransDigm #1113 2022 45T 40.8%. 2023 4E45 3 UM T T
46.2% & 70> T D (AALIE 9 HIRE),

70.0%
BHEMRIERE20235F/20225F S Collins
e Aerospace
60.0%
50.0%
40.0%
CRANE.
(‘\%}lllllﬂ) |(5
30.0%
& SAFRAN Equipment & Defense
20.0% o ?
°
10.0% ° o Honeywell —Darker |3
' ° E T N Aerospace
i ) .
° - 55 L $EIERI#R 20234 /20224
0.0%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%

2.4.3-1 FEBAEfE L A — B —0D 2028 4F 2022 FEDFE - (fiHih)
R OVEZERZE (Hedh) =R
(4L IR &R B HARRERL)
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(2) EE OB
1) T—4%—

EEIMIZZHES AAM,eVTOL £&miTE— % —OBFEENRIZ OV T, 2023 4F 11 HIZ
Rolls-Royce t:3 EEEIHERE S A 7 L 5FFY (Siemens fEN D HUG L7z H U —DEESE) O
el &%, Rolls-Royce tHiI A7V v U AT LADBAFICIESNTH Z L2725, Rolls-
Royce t1:ClZ Vertical Aerospace tLD 7' 1 s ¥ A4 THIZE—H — « VAT L% LTH
T, 2 FRELIRICII S L e LTng, O

—J. RETIIEEDOE— 7 P MZE S TOFEZIRL TS, 2021 44 7 H,
J:[E YASA #hirH A A7 L7z Evolito #hik, YASA L& [AERICT v L7 T v 7 A
Wl — 2 —DBF - fliE 2 THMNT TV 5238, 2022 4F 7 A 1235 [H ATI (Aerospace Technology
Institute) > b BB EEEMERE S 27 LB 7 7 77 A TUToPEA ] T£11.1mil ( $ 13.4mil)
ZEUE, 11 HicNy TV —A—h—TdH 5 Electroflight tH2HfE L T\ 5, @@ 5%
125kW 726 MW 7 Z Z0F—Z —fiF 4 HiET & LT\ D, #ETIT 1997 FITRL S h
7= Equipmake ft7%, Rolls-Royce fHi2fX#> 0 | Vertical Aerospace 77 % A 7 E&[A 1T
EEHEE =  (EPU : Electric Propulsion Unit) ft#A L T\ 5, @ F7=, XA ZADN
7 U — A —J—"Td % H55 t1 L #&#5 L T BRM Aero BEMTZZHE 11T 0> 100kW DE— X
—&ZBAELTWVD,

—J. 770 Embraer tho1tt EVE [[iJ0O€—&—BA% T, 2023 4 6 H.
Embraer thiZ=F v 7 DY a A > b F v+ —TdH 5 NMC (Nidec Motor Corporation)
DL EFEFR, 10 HIZEMDBRBO bz, ©® =T v 7 TET7T Xy V7T v 7 AME—
H—ZPFEL T D,

2) N7V —/FRERM

BEMIZHE,. AAM,eVTOL #%I2& > T, Ny 7 U —[ 3BT H Tz > TORKOHB L 72
STWD, Bk, SN TWALDODIZEA LTI F VLA AV EBMTHL, VF T LA
I BN HOW TR, Amprius #7228V 207 ) — K2 LI-HINBIR 2 B> T
Lo —H. WAy F U —L LTIZY F VLR, VF UL RAZ L REELCERER N
TV =R EOREPRESNTND, FHZUVFULAZNLVTIIARBEDTT v 7 A0
WHERED Ny T U —Z R L TV D,

Ny T U —BREIZH->TELYVEVERT RV —HKEL L HIZ, ERALICHILST
FH A7 C L— b RE~DEREDH Y, ZNLEBOBREEZ Y VT LT 72HIc
Fx RBEAR CORHEDED 5 TWD, —JF, BEVESE THEENH 2 HEO CATL 423
WLZERE T O F XA BT IR T 5 2 L 2 H KL THBY, GWh H72 ) OERIT R s
$ 60mil/GWh & HA (HAD/FY = 713 $103mil/GWh) LEE LY HIEWFEO
X3 En s,

F 72, FEEEOEMH TARRIK & 7225 FREHRHIZ OV TIE, BEICECK OB E A ED 2= 7
AT —a rERELTNDA, AAM,eVTOL # TlE Archer #1: & Beta Technologies
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23, HEVE AT FEER A2 N — R & L TCOREELZ RD TS DIZx LT, Joby Aviation
#11% eVTOL #%, eCTOL #D W T HIC b T, BEOMSL Lz Ny T U —ZFIRFIZ T
BTXDL LT ANRN—tX2 T OB LHUZEERHOFREFOEELZRD T
W5,

(3) AKFEoHM
1 KRR EM

MLZEpg e i REHEMLIZ SR, PEM (Polymer. Electrolyte. Membrane : [E A& 70T
) 3@ STl Y REHEMHEE S 2T L& B L TV 2 KE® Universal
Hydrogen fti%, i H AR Z PG L L T % PlugPower tEO{KiE PEM (LT —
PEM) #HHALCW\W5, —J, #EED ZeroAvia fHIZEEREE Y 140~180°C D &k PEM
(HT-PEM) #%BA% L Cu\ % HyPoint 1% X, Airbus 15> Safran % K[E D Advent
Technologies ft: & #2# L T HT-PEM OBHZICH Y #LA T\ 5, E72. Rolls-Royce i,
HE[E OB A B BAL S REFEBI R TR L T\ D, Z ofth, MTU #5850 09T
BB BRFE 21T > T D,

—77. KED ARPE-E (=¥ —mSEH7EatiifE) Tl 2021 E0 Lo L
T AT A —E L CEIREEIO SOFC (Solid Oxide Fuel Cell, FE{AERLA) BB L)
DEAFEZIT>TE Y, 2023 4 10 HIZZREEM (SOFC) & SAF @O ~NA 7V v N
AL —e o/ Mo v (256kW) Bi%E T GE Aerospace fL#%E L T 5, ©

2) KExZLVL (PN D)

KFELZ = NCONTIEERT DU A= — 0l B T EE NP ICHD LA TV D
73, 2024 41 A, Turbotec ff: & Safran 3 FIOEFATHERIT KB F —AR T 0y S v
VB A N LT D, BIFEIE 2022 4F 6 HICAR A hanREHiE T w7 T Ao—B L L
T7 7 ARMMZER (DGAC) OXPEx%1FCTib EiF Hilz TBeautHyFuel] 7' 22 =
7k O—5 T, Turbotec tt:D TP-R90 FFAER & — R 7' 1 v 7% ~— A 2P %, Elixir Aircraft
FEOH 4 HARRARATRICHE W SN TR ER S, @ Flo, KED 4 2a v 0o
DeltaHawk Engines fLIIfiZEkmiIKFE vy (THXTT 47 -2 V0 « T —F%T 7
Fx—) OB T 7 L5 RS, 2OV Ial—var&Z%ET LTS, ©

(4) HEHEERES AT L o@h

fkovr~y - 70— M my b)) REHATRITE AAM,eVTOL 7 2 48E L7
HEHRNE S 2T JZOW TR, BCKR T 7 UV TREARD LENL TV 5,

Boeing LDt Toh 5 Wisk Aero fhid HHHEEMR D AAM,eVTOL % Bi%E L TE
v . Boeing #1% H Bh#ft & sk D BB O—> & L THLE ST TV 5, Airbus 113 2023
5 1233 L= AMI (Air Mobility Initiative) O T, HAEBIFE T O AAM,eVTOL #
[CityAirbusNG ] (ZBEKINATZEZ2 28R (EASA) DL~ 3 (AIR—ADT v Var, 7
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Jvay e VAT LEWEA Lot O) [THM T 5 B BEEERIN A 8 9 2 A R R LT
%, © F7-, Embraer 1% Project EASy] THBHEMEEIN OB EZHED T, v X
T AL GPS, 7 AT, Lidar B —%##H, AL 7 VT Y AL EA ST, Irsith
DS H BT D DAA 2 Ba—XF - BV a2« VAT A, AA AD Daedalean t173
BhEEfE S A 1~ F AT A (autonomous piloting systems) . Ansys fEAPEE— 2 D&
e v Ialb—valrRFORBEHY L T D, BEIC 2019 4 10 HIZ Embraer
[Legacy500) HIZH# LT, HEMARHC L2 2 F 20 VOFELERBRET-> T D,
Z O, e B EHERREEAR OB A — I —%& FRRICR T,

#2432 FTRHBENES AT LD A —J—8n

b= SHITEF BAFEHIE
VSAS: Visual Situational Awareness System
Daedalean - CERSUBOBBMENASCED, I—Fril-FE T —Sas Dl ORTERIBOAERED S, B
24z | 20165 BT — VAL ST eE s 7 85
DAZDALEAN -Volocopter(3, GNSS, AHRS, ADS-BZF T, RiTitEa N (CRIZeEiaer a8, REFEDmDIthENTE
it
[Project EASy &0
Avidyne ‘proi =
Corporatio | sy Project EASY IlcZ10
m KE | 19945 AIR—ZCIEY B3-S AT I, AvidyneldDaedaleant #ET, GAERIFCREFE

. LAldRutan Long-EZAR— AL TEENSHIKEIRE. RIT2E (BIEEHSYFITY) BEMRHHICE
Merlin SEHTTLVE
Labs B Eg D7 A7 Z - 24 1—4CCMC ElectronicsTiEE

W» *E | 2018% Dynamamic Aviation, 2ZZ8S0C (Special Operations Command) FH#AOBEENIZHKEHD
g @23~ SOV METEZR
2023%7A, PIANTOEENEHIN ZZHETOE YRy NI — DT REET T
Reliable 20194, DaedaIeAanté%ﬁ'E\ Eiﬂ}%’%ﬁGJCessna 172H4ORITICRRTH
Robotics | E | 20164 2020$(C50?1’)L%’Ehf:_t)@—bﬁ@ssna%&%’&Ei’]fé’afﬁﬁ_ ) )
TR 202378 : FAA. Reliable Robot\cscoﬁQ}%ﬁax?bsﬁaﬁzfgazﬁ
A RGBOTICS 2023481, ATCEHIZEEE - tCessna Caravani TE SRR T E85SE (V7ABEEEETE)
Autoflight System (45FEANFTRERE)
Xwing -Cassna 208GCT, 70EIL L. &g (EigHE) r£i
~ KE | 2016%F |- BEhEiHcldAutoflight System(JANR. # EMDAA, SREMRITIL —MEREY BHBEVIRIIF, ATCE
A P DEHS, NLAEZA SR ER
2023548, XWing. EENZHHLOZETREE (PSCP @ Project Specific Certification Plan)
";f:;::;‘;‘ SRS TS A TR FIRA K-S AT LM R
s SHE | 20124 |-Emberaer/Eve®l Project EASyl(CZH0
“Volocopter (Volodrone) . Kaman K-MAX(JiEA

. B -DARPA, NASAMAAMNCTSARA (Sikorsky Autonomy Research Aircraft) S76BAUITY—%{E
Stkosky | sem |27 0 2N | \AAMOSEEIRGTS AT LTI RIBHIDIASE
emeizi -V D TLY TR B, FEATIERS . RITBIEHEAV_17L T AL TEBRT

(AR LD OB ERL)

[2.4.31H H#(1)~() : &. &k 3 D P2023D247~P2023D255 £ it ]
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2.4.4 TFEMIZES AT I« FUZEEH] « BN - TR T E BEE

2.4.4.1 NASA Airspace Operations and Safety Program (AOSP)
1) AMP-7u<> =7 @
AMP (Air Mobility Pathfinders) 7' 2 ¥ =27 DO E Y a %, BBz diG N,
M7, Hig, HuskN, #ie S ZhuE OREY — B AR X ;}/L'CI/ Npno T8
AT —E AR TRWGFTOR T, AREY 2 B8 S & Mz iE s A7 Lk
BRI TEDL LI T HZ L TH %S, AMP 1T Urban Air Mobility (UAM)
(ZHLY 1A, ATM-X <° SWS, RVLT(Revolutionary Vertical Lift Technology) 7
OB T 0= 7 N &M LRSS | T R MUZE 5 S AT b ORE &R
REBAFE HGEEL TV D, TORDIZ U TOF T 7 r Y7 MRV MA TS,
*  Automated Flight and Contingency Management subproject
A7 UAM Y AT L7 —%7 7 F v —ZfBLE RN TEEHD ] B
BMbEEBLT AR Moy NOA X —T 2 —ZADEEEZYFR— 5
WHIEEAT D,
*  High-Density Vertiplex subproject
YEARMED & 5 B RAVIRMIZEHGE M . AT M O BEFIR e & 23l 35 72
DICEBEN—T 4 T Ly 7 ADTa N A TEHRET 5,
e National Campaign subproject
NASA 1T AMP OZLEMICKTLAROEFEEEmD D Z &7 8% BRI,
NEx v o= zflfEd s, ZO—@EDA X FTEMANTAS—7 747
VAT AEEER L, BHEROEEOHEEAN— AR T L 2 2 HET

2 ATMX 7Vuv=7 1@

ATM-X (Air Traffic Management — eXploration) 7' &2 = 7 i, #i7-7efinZerk
DTFEOENNZRITHKIET D K D LB ER S AT L& BET 5, k0K
TR DSRBHOIRE [ D EiR & F2BL T 2 B b B P, BIRIEEE 1 7 = — AT, #BifiZe
DESBEEERR S LW — 2208 L, S R ERRICMEIR /N T A — 2 —Rofifik
TARESEIMRBREDORFEZ EDO TV D, 2 7 ==X TIE I b OFAFEIC X9
DIRR 2 BT - SBR L. MIEROBRE ICHE 224k d 5518, FAA L,
NASA ® ATD v =7 R SWS 7Yu v =7 FOHMAEZIEHL TA > 7 7Dt
AR D #iL T,

(B SWS 7rv =z 16

SWS (System-Wide Safety) 7' &= = 7 b, EF DL ~D %4 THIE DM
W LURRERT 7B A B MR T D2 HFN 2T — 42V Ja—va VERB LTS, it
ZEFHPEE L MR O RAE N LRI 5 2 DB AT L, BTERER U 2 7
ERXEHY A ITHHALT D, 2018 RIZERNE ST SWS 1T, kD 2 DD EF e HAEN
H5,

o IEHEMIMZE S AT AORHEI DRI RITTHELRR LERT 5 &

o MEPEEOLRETGRAEMFFT 272012V 27 & THHIITERT 5 72D OMF5E

W — LROFET AT D B & ERE
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2.4.4.2 SESAR

SESAR 3 Joint Undertaking (%, ’7“““/“§/I/ I—u b7 s AN A DRI AT
TWfge e A ) _X— a3 Y ENET 57O ST, RF & A DN— K
—V I THDH, 48D T T =7 M€ 350mil DEEEHRAL TED 3 >0 UAM
T 7 ey EREENTND,

Ty DS H 200, BT TORME Fe— @A RICE 2 5%
BOFMICESEZY T, 32007 r Y= ME, Al VT U-space h—E R &
FEIN S UTM # HEb LR Re— @l Z2 Al $ 5 2 & 2 AL T\ D,

A A @ Nommon Solutions and Technologies f1:1%, Bk D#HT T UAM iE
FDOEEDNWE~DEBELE T T D200 T 3 —< U AEE LY — LV E2 BT 5

= OIZKIE 1mil 25T HLS,

ISCTE-University Institute of Lisbon H#J€ 1mil 252 (FHY | BREE, Zeaih,
a7 EOER A E[E L. U-Space — B ADEAIZ RO L HE 1M

TL— LT — 7 BRI D,

PR =L )V 2 —RKFEE Al _X—Z DY — /L% U-space D22 H |2
FLAGAT T2 D1THKI€ 2mil 32 THD, 2z kv, K v AEk =47z U-Space ¥—
ERIIBATT D N TED, @

BEE TR O r 77 NI To@Ey, ©
(1) SAFIR-Ready
UAS (Unmanned Air System) % F|H L GREICEEME k452 &
TSR A28 L, A i et d 5, L Ltk e 177
DARRIZEY Znb @B LT TS, £Z2 TRy =2 FTiE
AAM & U-Space £l Z21EH LT, LR ORI/ T 7 8 A 2 MRT 5
Y—ERA VAT A, FEZFEETLZLE2HEL TV D,

(2) SPATIO - U-Space Separation Management
W2 DL R0 B MEFF T 5 2 &1X, 4 H O ZE 208 PO FAEZRERE O O
EOThDH, ZOTrT Yy I\T;’E UAS P13 BE, e (R HY - BRI TS
it Y—E A, U-Space 25|25 DEEE R EOBREZW D,

(3) ENSURE - ATM-U-space Interface and Airspace Reconfiguration Service

UAS & A AMUZEHE S O 228 Hil O [ O A8 @] ATRE TR A v 2 — 7
T —AEMRETHZ LT, RO TIOH L G—a BT A A DEHITAK
WRTHDH, ZDO7rayxs M, U-Space & ATM O7=bDH@d A % —
Tz ALY —EADOEREZLRL, BRSEDLIEEZHME LTS, B
V7 MI, B LEINTT XTI, T—XT 7 F ¥ —., EHTIELZRRR
T5, eyl MIEL, ZROFRELHYTHLATC T 7 X —n T 7 4
v 7 DOYHEZMERE U, F8E Sz U-space ZEHN TH AT 2SR & 8 AfT 22k D
P 22 e T % D & BT % 7 6D OB ZERGE E Y — E X Z BT D,

(4) OperA - Operate Anywherre
HEEHH=T7EE Y 7 ¢ (Innovative Air Mobility) 37 A b U L~ A ik
R HAREMEDN B DT80, EEROMEREE T S THME TAM AL
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(5)

(6)

(7

®

9

—Ya v EREETAZ & T, mEAONEEZ B E T 72y =7 b, TRLT @
5 DOOFHER HE(LEFICOWT, 2Z2E# EoKE & A ANTRITH S HEIRIT~
DBATICEY #1Te Z & T, BrLWEisEalae72 IAM — B R DE A ZEET 5,

EUREKA — European Key solutions for vertiports and UAM (Urban Air
Mobility)

TT X —EEEE LTHUAEICREE DI2E, XS—T 4 AR —hD X7 A v
7T &, NS MR EERFRENEETHDL, ZoTr Y= b
T, N=T 4 R— FOBEREE, HFE, FVRLToa v X2 L. Wil
H7e ZmE B, BEFEORILA~OXLTTE, *y U —7 Ofin LK EEH
mEEEBREIZIAND, TrY =7 NI, BINEEIZKIT 5 UAM, VITOL #iE
WK O —F ¢ AR— F DBRFE Z Il LI S 2 720 O Hil AR EE R TS &
DD IEBRICET 28 2RI 5,

MUSE — Measuring U-Space Social and Environmental Impact

Zo7avey FTIEE IR =0 B3 RAESELERE ARG E S A
BT, UAM FEREINOHL T OATE DB G % 2% 5B % mFER DD s 127
Mg 272D T NT —~ U AFEE. FE V=V EBET D,

ImAFUSA — Impact and capacity Assessment Framework for U-space Social
Acceptance

ImAFUSA 1%, UAM O i REZ R B A 5 2 2 B Ol B R 22 T
Tuv=zs NThDH, TrTor FOBEER, M5 BARESZEOMO U-Space
BIfRE . FIHE D, #2BZF ARG, A878 UAM ZH8 I8 AT 5 B
WD T L— LU= it 5252 6 THDH, ZOT7L—LU—T L ZDY
—ix, BB (BRE. RIGY%. RROER L), e, ek (FE21m
e, TRV U T o, RERE, ALZEMOFMH, Stk L) el R
WCHEE B2 HREER O,

AI4HyDrop — An Al-based Holistic Dynamic Framework for a safe Drone’s
Operations in restricted and urban areas

Zo7r Y= MME, U-Space DR L ~LOFHE & E &b, FRIEHY - BRI
HER DD OLRT7 L— LU —7 DEFR., BHELE Al A OFFA LD
PE. 2RI O L, AENRTATARE 7 0 A0MNLR L ST I ER
WFERREICE Y flde = E 2 HIE LT D, AT HINZIEHAT 5 2 & T, IBEN
YA HEHEE, BRE~DBIEZZELRNBL, Fr—rOZEEA~DZ)
BRICRERHAZARRICL, B SN MZEREER~DEXH Z &%
HiELT\W5%,

BeNe U-space Reference Design Implementation (BURDI)

NULE— e FF 4 U-Space V 77 LU ATFTHAS L FEEFn =7 FOH
%, U-space ZElk DAL BT, UAS A DT DERITEFE T, Fifc
ARETCERRY Y a—va 2R ETHZ L Tho, FEEE, FHEMENE < h=x
)72 U-space VM —bEREZREFT L2 LT, RLT U TR H5EEOEME
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UAS 2 v ¥ 3 v OB TR A & I 5 UER B S,

[2.4.41E HH(1)~(5B) : 4. &k 3 P2023D256~P2023D260 £ [iH]
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2.4.5 AAM (Advanced Air Mobility), eVTOL /58

(1) EZESFLOH M
ZO1FERT, AAMICEBIT 2 Y — X —ROZENHEDRIREIC /2> TE T,

K[E Tl FAA 7 eVTOL #% . VTOL #E7) % £f-> Part 23 OE T3 L LR
HGEA$ 5 Z L6, Part 21.17(0)D FTAY— R U 7 MEDKFIR 7 Z 2L LT
o Lo HMEE L= LIk v Joby #hid k& 72 s 210 72, Joby
X — B ZBE%E 2025 4l Lﬂ;ﬁfﬁé 77C. Part135 MizsiE ik F AT & TS
L. ¥—7 % SR22 %ZAli o I IEMURER 2 FE bR D Tz, BRIR, HEtES X7 A AT
R, Z OO D2 TENILL T % Joby tEDORRFHIEME R 7= ﬁutm
TIXEERI D WiAFx, —J5. Archer #h1% 2025 R 2 F A T » FHfiZE & 3Tk
WD PR A ML S, 2025 212 250 A A PET 23t 2 Ff > T %, Beta »H: 15‘6
T92 240 B IF00ENTE Y | 2024 K E TICEREZ UG5 L\ ) BAZIEE
BNEEL < 72> TWd, KED eVIOL #D U — & —{3EIZ L 5T, FAA 7% 2024
FERETICANTY— Y 7 MEOEMICE T 2 A Z R i&RET 2 &V ) fIlRz 7o
TOEIDPPRROBELEL 2> TND,

RicdN D ELHIRS JHi%, 2019 48 7 H1C VTOL B 7= D 4FRISE (SC-VTOL) %
L, IRMEHIE 72 ChikE 2 R CREEIENT S eVTOL B3 R & [7 U
TRV YLVEFERT D &) BEA N L=, Volocopter fHi%., SC-VTOL TH]®
TT7 A MTEE, [FfHIE 3 FEEEO eVTOL #4 B3 L CH 0, 2024 /XY
FV oWy m—vE U HR—IVTOMEHETT X7 > — - —E 2D %E H
fEL T\ %, Lilium X, 2022 FICHiHS ABIEOEHA L L, ISz 5 )
P — b ZADBAEEE ALY L, A0 Ic 7L 2 7 A & EAREAE T O Lilium
Vx oy NOFEIRFEIZIET) LTz, Vertical Aerospace f1:i%. EWKD VX4 DK
v B A BRAE LTS, BRI O A FHUC X0 FHE A T L7z, 2020 AR
BT D EHE & 72 5 TW DRI DO FTBLEFEIZ & > Tk, eVTOL #ORFEIZBEI LT
EASA & FAA OB CEAMENEIN TWRNWZ ERRRKOB&EE > T D,

HE o EHang fHIZ R ORI 52 A LT =23, 30,000 [BILL_EORBRIE T 21T
V1 BICHEERAMZER(CAAC) S 2 A3V @ EH216-S OFRGEE 52T % LA
ThbdLHE, TD% CAAC ORAGEH(TC) % BfG L7z, EH216-S [3HAGE-R %
5 L7210 eVTOL #6CTH Y . IO BT & 7 L — L S5, HilfRFHEN
ZUVRRE L D Z &, FAA <° EASA Tid, 2030 A FE THHEA O eVTOL # % H7E
LTV, FAA ° EASA O —UIZHSL i ClipT Ak L 1370 6 7
WETFELTWD, FIETIEHMIZE ., AutoFlight, Pantuo Aviation, TCab Tech.
Vertax., Volant Aerotech, SFIVRHE, 74NV T AT =N« T)—7 « Fx A,
XPeng & W27 %D eVTOL #BHFEENS AL TS, ZD 9 b, L?ﬁ’i’%ﬁ
&35 AutoFlight f11% 2022 4 1 A KA YV IZF2tba ik Uiz, axat & ki
SC-VIOL @ FTa—a v ROt TITon, = v=71 7 L8l Ta X b
DEWHETERmT 5, ©
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(a) Joby Aviation %t
Joby Aviation %, FAA (ZX 5 G-2MOC (Means of Compliance) &R~ & & A

ZHEREETT L, b BREOMZEHBIET o 20% 2 BB A% T L2 KEIO
eVIOL A — 1 — L 7polo b E LT, G2 BT, G- 18R TER SN
ZEFROHHIERNZHEIL L T\ D 2 & ZFE 3 2 BRI 72 HIEIZ DWW T FAA &
AET D, 5 3B TH O, F4EETHD Fﬂ‘i%ﬁk/\ﬂﬂ LOU\’C’B—

RN H D ERF LT, RBiET 0t ADOREKER CTH 55 5 BEPET [Show &
Verify] TH V., Z OEBETITRAE & MREORE R4 FAA IZFRH L, *ﬁuE%‘fE T
72 5720 Joby fE %R < & Archer fH23 G 1R8REE5E T L?Uyé @ﬁ%fﬂb UIN
2023 5 2 IR G-2MOC B RUITEKBEND TETH D,

v Joby Aviation ff:i%, 2024 FIZHESRAIAD eVIOL#IZ L5714 R =T U >
7Y —EABAT S EHE, 2022 4E 5 H 26 HIZ FAA /5 Part 135 (#iz9iE
FER) ZHESS L, WAGEGE & BERGEO B, XM ey b 14 &%754%
ZHRE T, w&A 150 74’ b (R 240km) D pEEEZ R 200 ~ 1 /L (£ 320km
/h) TIRATATRE, ¢

v 6 H 28 H Joby Aviation thiZ, Z VU 7+ V=TI~V —F D/ A 1 NMEFE
T A CTHRE S T R W ORLZERE O FERITH ZEFER & B fs, Rl fhi s s ER o
RATRBRNFRE L fe oz, @

2.4.5-1 Joby Aviation #:? eVTOL # (Joby Aviation 1t HP X 1)

v 10 4 4 B Joby Aviation fti%, Rt BE¥ET % eVTOL ¥EANA A DA T7AER %
Bt L7 & FE LT-, = R U — RERLMTIT> T DRI TR OB 1 % B
TAB L, FfhL KEERED A vy MLV RITREDED DTV 5D L
Uiz, @

v 11 H 13 H Joby Aviation fhi%, [FIft23BH% T 5 eVTOL#2° 11 H 12 HiZ=
2—I =7 HiDv Ny X T, X VE Y a VI T AT e LA LT, [FifE
BT 2O HTORITERY, =2a—IF—7 iR, =2a—3—7 R, 2O
E9707 V= CHNRZERBEFE A S AN D FEE TR D Ea X b
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Lz, ©

v 9 H T7H JobyAviation i, 2021 HIZHEfS L7z H2FLY #E3EIAKSE KO0
72—z LB /UFC)DEEMTZEHE T, Bt 2 B 1M OFAT 2T o 72 L R
L7z, FATZEATT=OIMARTL D HY4 T A M L—&%—T, ZORITER
(2 &V WifkciEREZ 750km 25 1,500km £ TG T 5 alRetE 2R L7,
HARFEIF, JIRIZHASRT, KO-V O AF—nNKRE L, L0 HikiiEEz
R TE DN, ML 2 72 OISR E T 2 B ERH 5, @

v 12 H 20 B Joby Aviation #Hi%, NASA & 3L[F T 120 D=7 & 7 2 — Djdf
EEHTOVIaL—va v EEMLEERELL, ¥TAT74+— T —RH
TRV SN TV A EEFEO ATC(Air Traffic Control) & FIEIZ k> T, o=
TEY—REMSNDWHH TORNAE L I 2 b— T2 ENTEREL
5, @

(b) Archer Aviation £t

Archer Aviation Midnight : S/ 2 v ;1 AEFEE 4 A2 Tt HifciEEE 100 ~

AV (9 161km) ZTRITT HHENRIAIZD eVTOL #, FEEICE T 5 ERITK 10 4y

&L ITOEMICHEEEON D, 2025 FEDOHHRA %L G, ©

v 5 H 11 H ®EEET/L Midnight D53 7ERK, —EOH ERBRO%, B
5HNRATIRER A BAAT 5, BPEET /L Midnight (%, #{EET /LD Maker
L —F =7 EORARRERITIFE U, 2023 45 4 MU ARA AR Midnight
VI SHED RN 2 TE T, 2024 FHHICHRATRERBAIAZ BAE L LT D, 19

2.4.5-6 Archer Aviation 1> Midnight (# 713 {F%® Maker)
(Archer Aviation = HP X V)

v’ 11 H 10 B Archer Aviation fi%, [F#:23BH%E3 % Midnight ORI 7GR~ 1
7T Lxm AL — L 4 FERORITRERGHE GUER O Maker @ 2 F M % 5 i0)
DEERVANA M=l LW U, FfIET TIZ UAE R4 > R ERGH
EMIZET 2R EZ (MoU) Z#5ATEY ., 2025 412 Midnight % i |28 A
ToHELTNS, W
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g

2.4.5-7 Archer Aviation fEDOFEFEMN (Air Taxi) DA A —
(Archer Aviation - HP X 9)

v Archer Aviation fti%, NASA & Space Act Agreement I[Z&E L, D7 1Y
=7 k& LT, Advanced Air Mobility (AAM) & FHFIH % B & Lz @PEfe
w7 U — D% & ZaMRBIC OW TR 21T 5 L3683 Lic, [Ftkix, B
e os I LT, KERZ T TRMRNRY T T4 F = — OMERR
ARELTEY, NASAIZ, X"y T V—NAAM DOX—7 7 /uar—ThVh | &
FHERBOMEEZILETHZ LT AAM ERE2XETHZEREETHD E L
W5, @

(c) Lilium #t

Liliumdet : EEIMICHEBEBLIZ-X 27T v R7 7 0 L 2RO eVTOL #, HE
250km, h, fikeiEfE 250km, PA3EEM L 2024 F BB IR D TE, Y

2.4.5-8 Lilium Jet (Lilium £ HP X )

v 11 A 27 H Lilium fhi%, [FfE25, EASA 7 HakatFESG7E (DOA : Design
Organization Approval) #5F7- & 3K LTz, 12 A 6 BIZiE, MAEE 4 BfS
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T TEDEEDOIREREDR B L, FEV AT LY 7T A ¥ —bSE LT
BN TZBIIRT 2 LM U, Ak, TREZARATRERK L L TIE L, EASA ©
RAGEH G2 AfEd L LTnd, W

v K[E® Blueshift f:i%, Lilium thO¥—~1r707 7 g 27 4 (TPS) @
V7T A ¥ —ITBE ST LJEFE Lz, Blueshift #Ei3, #HEMOEW-R BT
ZEARNCRET HEAT 2 A L TR Y, 1.5mm Kl D& S Tilif kM & ARG
D AR TG, 1@

(d) Volocopter £1:
Volocopter Volocity, Voloregion X O Volodrone :  Volocity IZ 2 AV O~ /LF 1

— 4 —R eVTOL #, f@df1% 110 km,h THRITL > V1T 35 km, 2024 4EE £ Tl
7 Z v ZADEHXY T Volocity D3RRI TI 5 TiE, Voloregion (3 Volocity JEEAE 1T
FEFEN, BH LA EESY 7 F&Z N—AROEEHE R eVTOL ., & 4 A
Z AT EE 180km,“h (R KEHEE 250km,~h) T 100km %t & TS, Volodrone (3,
BE2—T 4 VT 0 Re—2T, 7% A 0% Volocity 1237 < | #K 200kg O FH &M%t
e FeK 40km OFEREARITT 5, 19

(b) Voloregion (c) Volodrone
2.4.5-11 Volocopter =D #-f& eVTOL # (Volocopter = HP L V)

v' 12 A 13 H Volocopter fhi%, 12 A 7 H/x5H 12 A 13 HIZHT T, HAD KK
& T ORITRER Y v o — 2 & 5 L7z &38R LT, 2025 =D KK
TR - el & LT, KPR & JRIR CTA N ORI TRRER 2 Kl L 7=, 7
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(e) Vertical Aerospace 1
VX4 BE 1 SHENRBARITHhOEEIC L VEE LR, 2 SHE % GKN
Aerospace fHIZ W CTHLEH, CAA X 0 EXEHFFE£Y7EE (DOA) S ¢, JCAB
FE T EEAERIEY R~ ORXGEH R bR, BT a2 bilED T 5, (6
4 % 4.3.3 HS M)

(f) EHang tt

EH216-S: 10 5] 13 B EHang &—/vF 1 > Z#0E, FFEABISE L2 B

Fr[HE72 UAV (Unmanned Aerial Vehicle) EH216-S 23, H1[Ef1%E/5 (CAAC :

Civil Aviation Administration of China) ®FIXEEH (TC) ZEE L7 B EF L,

[FEEHY CAAC D2z L f2e e 2 2 Tl7z L, #R9)0 TC BUHEA T

HHELTNDG, W0

v’ 12 H 28 H EHang %, JAIN EBIETENLIL, BIEFE A EH216-S 734

By b LR GREEGE A ZEE N ERITT B2 — DT E A b L— g Y E
L7 &xFE L7, EHang thid, =7 v U 7 4T o HBEOFEHORE S %
TE—IL LT, RIS DWW T, BERERENEZ SIZB L CRIEHEES O |
N DL EZEOFRATRHIR STV D 722 8 AR 72 58 IEM A RIIRE AlRE 72
TC OEBAFITIZE > TRV TH 5, @0

(g) AutoFlight #
AutoFlight i, 1 IO FEE T 250.6km # /4T L, eVTOL #IZ L D EMRIT%
R LTz, =8 vy S TRAEEIT D 720, BN EKEOT B A =27 ARHBHE S,
HEEOT A =7 A2 BH L= — g VIFEPETRIEEND TETH D,
AutoFlight Europe f1:iZ. EASA 75 DOA ZHfGH TH 5, TD%., FED
AutoFlight 1 & 5289 L BRI THGE S V7o Ze o s &2 A pET 2 3B CTh 5, @D

(h) Pipistrel £
Pipistrel Nuuva V300 : Pipistrel f-OEE A 7 U v FHEER T 28 A L.
300kg DA 1 — K% 300km it 5 U 7 &7 /L—AXRO N EYH, Pipistrel
T, A _=7ZHls L L, 2020 4 6 A 10 HIZ5E2EBRITH [Velis Electro
A3 EASA 76 RGO TAGER & g L= ¥Th D, @

_34_



INFEIA TR NSRS T B [ B S e e

2.4.5-14 Pipistrel NUUVA V300 (Pipistrel - HP £ v)

(i) Beta Technologies ft:
Beta Technologies t1: Alia eCTOL £ (N250UT) 73, 2023 4= 10 H 26 HIZK[EH
7 ZINOET Y CZEEEMT 2 — 7 7 ¢ —/L RIZEIE Lic, KEZEEIC X2 FM
RN FERSIND, @3

2.4.5-15 Beta Technologies Alia eCTOL # (Beta Technologies 1= HP X V)

(2451 Hi#li(1)~(23) : %. &F} 3 D P2023D261~P2023D283 £ [if]
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%3 E T OMEEDSHT

3.1 BRHEDOFIITHIZ I 1T 2 B R
&R 1 @ P2023D001~P2023D012 1

3.2 NGRS A AMIZE BRI B 3 [R] BR TR E H & O 1 B A M OME R ik 2 35 1 2 Ehra) 1

3.2.1 2023 B2 R L S B ) 5

2028 FEEDFE/e FE v 7 A ERMOMEE LI FIZR T,

fizemdttilL COVID-19 /X F 2 v 7 OFENLIZIFEREE L, EREIXZa e
RIOKUEE T, EHEEHITE 9 FREORBEZ LT\ D, BMETFEIC OV TIE—
REHE & TRV L THOMZEEY RIS % LI 5B L THY OEM 2L 5KY
HEBARE D LTV, £72 2050 FEE TOF v b ¥ o BEEOFEFIZ BT 72 BHAA S
ECTHERbEh-ooH 0, [HE2ZEF CHEBIZ2HEEN K S TW5,

PEIRELAR T CIE 100%SAF 6 FHERERC, BB, AKFERBHITZZHEZ B9 D A JEBH %
OENE M A, NASA & Boeing #EiZ & % TTBW(Transonic Truss Braced Wing) ™ 5
AET 7T ADBR SN D Te BT X B BLRFE OBR OB & A LT D,

R ThifiZEssim s A7 A(UAM) T, k& 7o IZRE O /N B e 1 B 25 PER (e VTOL #4%)
DEAFE DM/ TRRAEB A Y 22 0 | BlHIY /OIS b AL L T\D, —F, £
TERRREM, 2R E & T O b & IR 2303005 TV D, EDRENRE
B, ERGIZEATHLS D ER S5,

Boeing f1:1%, 78TMAX OEffifs IEfFEFRE . AFEDLEZ B L T 7223, Boeing
fEA &, WONT Spirit 472 EV T T A F = —r EETRRR CMERBEORTICL D &
PEITAE, MZ T 2024 4 1 AT & 727 7 A W% 737-9 ONAK T 7 7 R T Bk ik
ZX Y, SRR REERY AT AORMBENEEEINHZ L L2 FAA 2Dkl
MERZZITAHEERE RS> TWND, ZTOREET 73710 KON 737-7T DFRFEA 7 Y 2 — /LT
REREBNELDEALN TS, THE TICER D HFKSE LTI FAA ORGEY
T ADRE L B E D SN TE TWAD, 777X OBR%E B b EMIBHAE)Y 2025
EEE A TP e STV RN I D, 787 1, BAMIRMAD i R e % gk
L7eB, AESBEEDEFEIZEIE L TEXTND,

Airbus #HiZ, REEBESINEE A321XLR #HICZEEAERTWD, N T Iy 7
S PE 40 #EE T T A320 2V — XDAEFEIZHOWT., HFE 60 #E THIEZ M -
Tk, Ny ra 7okt T 5728, A380 74 % A320 » U —XHIZHE,

% HPE 15 HEE COMEL BinA T D, L LR S, (EEEMECHE MG &
VT IATF ==V BT EERENELRFELE o> TV D,

DX H7d, ICAO @ 2050 FEH—AR = a— TV EREICHT, RSO FREE
B HIfF STV D2, M OEM & &k AU IT 2035 FlHO EIS # Hfgd &
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LThY., YmiIhiRHE BIEEZER O - O O M ORAKIZIE L TW AR TH 5,
— 07 B SR BEREERL D T2 8 | O RTINS LB & DR O b & kD OEM
CITED AL — T v 7 RELZIBRIG L TETND, TILHIEBUN TR
HHEEZR LI X0 | EBEYE, A T Uy N, KFEBRBFERMHAELE O X T A KFBRBEE O
BR8N 2218 2 2 7 & eVTOL BB OBABA T 2 A ' —F 4 (ITHED TV 5, A EFER
YRLHFH LW THD LRI RMEOH 08 LTHEHAL T, ik et
ADREE, BELDAOND, FhFEL D 2025 FENLOLOEMEEZIL-TEY | K
DEH SN D,

A S5 Clx. NASA @ X-59 1 Lockheed Martin #1:0/N— A7 — )L TIGIZE
WTTHADNTERL, M ERRBRIC A D8RR, — 05 . FATRRBREHET BRI < D2 O BRI
D= E LTRIE LSRR SN, £72 Boom tEiZ X % Overture il & R4 AT
W5, Overture Hoo Vo bpb v 73 =—x 0V DRA% T Conceptual Design
Review(CoDR)Z 7 U 7 Liz L sivd, SHOERZEHE L T,

3.2.2 2023 4 E T Zer B Eh ) s a0 O @ G @6 © M ©)
YA TIE, MEHREICE T MR HRERZ B 2B L, R E 2572 s B
TOT—VEBEEL, TOMHLELIERL TWD, 2023 FHEIE, AT 8 fhaidkiE
L. HEMSBEOBERITHIE L TER LT,

7. 2023-1 [KFEMZEHE AT DERE D D&EEE) O
EBAZE B3I D 2050 EH —R Ly =a— T VAL ERT 572D 5%
& LT, AREMZERE OB N ED STV D, BIZEBRELE L TKENEAINS
BRICHET DB L 7 HIEE I DWW T, M RE ] & 22RO i i 7> H IR T 5.
A . 2023-2 [HIZEREmIT & R DR B8 m ) @
T 72 8 DSA F~ A RO B R FE 72 EA M LSO B AR S, T
A 7HA 7 )b COz P BEZRERIREL X VBT E 5 SAF (Pt alREMTZEIRED . =
DHFTH CO2 Z ikl & LT SAF ~ZHAT 5 A R IX, CO2 HEH SHI D HE
Bfli & ST b, ITHFEEYEEZ IR O A BRI DWW TS 5,
v. 2023-3 [#fEiifk /)5 (CFD) D2 LifdE) ©
CFD(Computational Fluid Dynamics : A IFIEE B, MZEFH IS
T BEYE, M. B, bR, R[5, ERFE O 2B CHEA S, E2.
FARFFE D & PE S A & ORI P & IR, ML2SFH 50 B O E - BHFE % O EHIG H
280 . CFD R EORMESS B I3 8, FkE2Ic W Tl T 5,
. 2023-4 [FRINZIS T D MiZerim i 2T S S A Bl i ) @
AZEtgit Bk O F B & U CIRBHHERICE GBI O A 3T e— 7, 5% ORI
Bzl &3 HFEINCIANT, K0 SEREAEM BRI IED R D 5T D, KR
IR 23 FTBE 72 A AR & U CHBIR DS i & B BT AR EHZ DD T BRINIZ S
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\F 2% B B IR IR0 AR I DWW TR 5
F. 2023-5 THAZERED ANV T 7 U —fk] ©
BRI Z PSR EEE DN Y T 7 U — LA LT A, BIEREREIZBWN T
NY 77V —b~BE NN D, MZEHR TR DHER, BEE T X Co%m Al
72 < P HLZE R A R C & DMZEERIH 0N Y 7 7 U —{Iiz o0 T EHER JAXA
Zul &5 ENBRE OB A IC W TR T 5,
. 2023-6 [HLZEHEIENH MRBREEIN = o Y — 7 LA OTEEIFEST ] ©
L ZE RS i SLEREERN = > ) — 3 7 I CerTCAS I3, EEREIf Z2H 50k b O FRFEIZ RS
bAHFMNZENLRMIET 5L T, e -8R b~ E Vo8 LWZEE
BT 4 2ED, HROMZEHEESEROE LIFICHEIT L F#H 2 ED W5, £
OFNLARHE, B TR, BUEOTEENIRW S 2B N T 5,
¥. 2023-7 [F VX ERGHIN (MBSE, MBD) Ofggh#)m) @
BHALDO—&E T EDMZEE T AT DKL, =y =T Rarta—%—07
FRABICIERA L. 80, B AT AT =T Vo 7 %179 FEL LT
(72 % VAR (MBSE MBD) | DBRFE 3 A TV 5, YA B4 5k
DEFBENANZ DV THER T 2,
7. 2023-8 MBRIRIZ I T DEEM DIEMERIE L 2 o 7 ~DJE ] ©
22 DR FAGIZ AT HIRE S 40 D KB MIZEHE, BRIRIR Bl 7 DITIRIAKHE 2 v
7 ~OBEMEOHEH NS 2 Hivd— 5T, FFRES 2V, MERRERKES v
7 OFERCICIT T2, BIKIRIZ IS 1T 28GR O JERERRIEIZ B9~ D A FE PR 221k
FEATT 207y Myl ORAZEERINT D,

[3.2.21 H#(1)~(8) : %&. &k 2 » P2023D101~P2023D108 =]
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3.3 K - WHFEHERE - 3EE D AR S B A G

3.3.1 ENFREIIBIT LA FEEIN

(1) 25 54 WERHEERS R O ERHEHS (M « A AMZETEH TS

20234 4 H 13 H (K) ~14 B (&) T T, % 54 YIERHLEER S R OESH#IES
S H AR EAR AR CxIE B S, 2N 212 4 CTh oz, aa i FIEd T4
AT IT B ST W e o 728, AEEL, —GEE, A— DT A X Rk
Ta v, FEIGERE, TRESERSHES, an FRNCER SN TWEEAS THAER S
Too LR, BRREER, NRALT 4 A v ay, A—HFA ARty a Az onTEeED
%y

@ RGBT &
4H148 (&) 14:00~15:00
TJAXA FH B IE AT OTEEh S | JAXA FHAI M ZETTE Eh B

O XXNVT 4 ATy a e

MR RIS 72 JAXA O —TF A ) _R— 2 OR LA
2T HANEES 1 5 )

[JSASS JifiA K D F i HA#AR 2023 )

O —HFTA ARy a e

Mfize ey a O FEBRIZHIT T

[ Ze P B B D ikt it |
MEBRFHPRA & H m ORI L OH A AR )
MFEHEE R v U — 7 R ANT 7 H R R

B, WEEIT20244E4 H 18 3 (OK) ~19 A (&) ® HFE T, BIZconference A A4E
SN =H4 U —IZCHEBETETH D,

(2) % 55 BN FES/H 41 FHZETHEES I 2 b—a U HlF VR Y T L
(Ffke : AAMZE TS, ESCATTERISE A N Tl A 22t JEBE SE )

202347 H 12 0 (OK) ~14 B (&) T/ T, & 55 MRS Filiie /56 41 RIfi2E T
Y 2 2 b= a VT R Y T AR, EA ) By ZREEFE ERE T X —
R0 IS TRME ST, KU U RO D A3, W8S (FDC) SfiZe T i <
2 b= a Vi AR YT L (ANSS) 2 BFBET 20T, 7 Bmy I 2 v
— 3 a VEIRO RSB DD RA~TETH I L2 AL LTV D, AFEREIL 247
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LDOBMREH Y —MREEE 140 . AR 3 F3 T,

\ ZIEEST 20

1) Dr. Gary N. Coleman (NASA LaRC)

“Simulation and modelling of turbulent separated flows — steps from DNS towards

classical and ML-enhanced RANS closures”

2) KA Hf GERERIRE) (74— H L AR— 2T L — 2 DZER N I 5E
BRFEFREEIZ DT

3) mA¥ET FEEIR GUEKRY) NEZHEEE L Z0EL]

& T
iR TR TSRS BT BB
2 THEY S 2 L — g BT B

) SN[ T =

« ANSS V—7 v 3 v 7 1 : “Ninth Aerodynamics Prediction Challenge (APC-9)”
"ANSS U—7 v a vy 72 HARELEFCFD YV —2 v a v

- FDC/ANSS & [F{Em 1 : iz difiid T — 2 B o8

- FDC/ANSS & RMEE 2 @ FFralise - eVTOL D 2% /IR EE
- FDC/ANSS & [REm| 3 : 2277135 DT & AR

- FDC/ANSS & [F{E 4 « R &SRO 720 0 22 J) 3G
- FDC {2 1 : SerEF gt

- FDC 1B 2 : KN LT hr—3 3 oKL &S H

- FDC 1B 3 : @& LA/ Vg & 22500

- FDC {2 4 : &L A /v ZHuiih

- ANSS 1B 1 : fiZEHE OO DL HHREY I a2l —vay
- ANSS 1] 2 : FHfikE X2 v Iab—var

- ANSS 1= 3 : New architecture for aerospace HPC

¥, WAEEEIL20244E 7T H 3 H (k) ~5 A (&) OR®RT, BEBRERRE #—
(BERE) ICTHRETETH D,

(3) % 65 [RIAIEIRIEICRI T Dl e

95 65 (ARSI 1T R DTS A 20283 4E 8 H 8 H (k) ~10 H (OR) 2 ¢, BiR
VR (AR IRAATITH) 12 TR SdL7c, AEHEEIL 133 2 DBMNH D | —MGRTH 72 1,
ReBIGETE 2 M T bz,
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* FERIGHTE T
[z S~ DA B OB AYER 2 BFE LT Bl Bk ik (&RIKR)
* FERIGHETE T

(WEEOE - HESGENEE D —) B K K (TR A )

kB, WHEIZ 202447 H31H k) ~8H2H (&) ORRT, A— 7T HHEHE
(EE) ICTRETETH D,

(4) %61 IR THES v AR T A

561 [IFRATHES AR T A3 2028 4E 11 H 156 H (k) ~17 B (&) 12223 T, ALJui
ERSE#S GEMEAEUNT) IS TR SNz, 495 L DOBMENH Y | FiblEE 5 45
Todt 247 WWHENTONT, T2 2 HEORIZHAANRN—VT 4T 0Ty v a URERIN
7o REFEEROFBRMIA D L BB O EFEMN S 21 e Kb 2 < WERkN G
HHANY AT =7 TR AT 2T Z —OFIFIERICHE, B HIERL L TV D8k
FAER D, Elo, BEEEOIE (124, kERZEEE ) 7 4 IC#ET L2y a b
B TH T,

€Sl =)

R (D) Rr—y - BT L~ DR EIEEIC T TR PEA DB

AR — I (RRE S RGP R TR itZEE v ) 7 ¢ BUR=)
- FERIEER(2)  EHI— B RO E LI mT T

REFSLMUR (E L2858 E Hize)m)

- R  TREBOH LT T4 ] THOKIT D20

SRR BEESRTR, BT H RIS A Y —7 T 14 v —)

- FERIGEEE(4)  FeAROMM E A HiE L C

IMAHF MRS JAL =0 =71 )

- FrRIGERE () NVRRTZERE R N 2 7 F — D EERA R A — 2 DR &R
LA REERASHITC 72 ) — 0 7)

|GG R |

- AR ZEE B Y T OB A & IEMIBIE B OBFFER S ¢ 10 {F

- [RIHREAT 22k O BopT il - 21 1

- RIFEEFEHBE OO OHF « AT AREHIE : 12 14

A FIITY—[E—T 4 7 10 1

o JRA B AT ~Fe 8T 0 JBIR AR & MERE IR 3 X ONE b SRIb A~ D ER Y fi A~ ¢ 8 1

- MLZEEAN OHEHFE R & BRBE~ D% 6 1

cWiZEOZELEX 2T 4 8
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- WLZERR I IS 1T D BT B PERAR O EA) ;5

[RxVF 2 Hh v a]

« WLZERE DR AV A 738 B 0 B R i TR ENIC D\ T
- LZEFH B 3 22 & oS [T TC

B, WHEEIT 2024410 H 16 A (k) ~18 A (&) O ART., 74 v HEHt (EH)
W CRRETETH D,

3.3.2 [EHAFEHITE T HHIERR R
(1) AIAA Science and Technology Forum and Exposition (Scitech) 2023

K EfTZE 51 %2> (American Institute of Aeronautics and Astronautics, ATAA) F4#1C X
% Scitech2023 78 2023 £ 1 A 23 H (H) ~27 H (&) 12T, KE (FraFan—
N—=y AU=F 2 FH) (ZTAA 7Y v FBMfE STz, 50 22 E 6D 5,800 ALLEDOZIN
B 62 D AIAATENA 83— Z LT T OHBRENRSINLIZ, 780 Ot v v a VM T
v, £oOHT 2,700 UL EOFRHBEER R H T,

[Plenary Sessions]

- Accelerating a More Hopeful Future, Anousheh Ansari (CEO, XPRIZE Foundation)
XPRIZE D=7 4 a I SFBIRI R HEEZRE L, RO A% O1TENS

RN TS, $2% mil OEANE D XS I NIHOFIE D 72 DI 2a e 8 2 B35 LT

DINTDOWTEE DAL,

+ Plenary Session with William Roach, William D. Roach (Chief Scientist, Air Force
Office of Scientific Research)

* The Future of Remote Sensing
MODERATOR:

Lt. Gen. Larry James, USAF (Ret.), Deputy Director, NASA Jet Propulsion Laboratory
SPEAKERS:

Johnathon Caldwell (Vice President and General Manager, Military Space, Lockheed

Martin Space)

Sabine Klauke (Chief Technical Officer, Airbus)

Jerry M. Wohletz (President and CEO, Draper)

» Digital Innovation: Accelerating Digital Tech to Transform the Aerospace Industry
SPEAKER: Guillermo Jenaro Rabadan (Project Executive, Advanced Digital Design and
Manufacturing, Acubed)

» Making Sci-Fi a Reality
SPEAKER: Margaret Weitekamp (Department Chair, Space History, and Curator,
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Cultural History of Spaceflight, Smithsonian National Air and Space Museum)

(2) AIAA AVATION2023

ATAA #1285 AVIATION2023 7% 2023 4E 6 H 12 H (H) ~16 H (&) (27T,
KEAV 7 AN=TINY T 4 = FTAA 7V REIE S L7, *m Tl 2,600 44, A4
YT A TR BT0 4 DOBMHH Y . K 1,000 FEOHAFERH AN ER ST,

IEEE 48 ® Electric Aircraft Technologies Symposium (EATS). SAE International,
Royal Aeronautical Society, Vertical Flight Society #:/#® International Powered Lift
Conference (IPLC). % 28 [f] ATAA,CEAS (Council of European Aerospace Societies)
Aeroacoustics Conference 28, 7 4 —7 A & STz,

F7o, NASAITEHO X 7L —rTh 2 X-66A %K LT, ATAAD=a—KRL— KA
/N—"Td % Whisper Aero fl:iX, ¥ LV EEWIZEREHEER IR 2 585k L7z, ATAA T, B4k
FEXEHA (TUHNRNT VAT F—A—Tay) O—RE LT, MEFHSIFICBITLTY
by ROTERZRBT 2R T A M= =% R K, MEHERY AT 75 —2ADDL
DT DH ATAA IRFEHEH K ORFEATRENE Y A7 7 4 — AN, Z OB REELREK,

[Plenary Sessions]

- Revolutionary Leaps Toward a New Age of Aviation, Will Roper (Founder & CEO,
Istari)

+ Airships: A Sustainable Path to Decarbonizing Transportation and Complementing
Humanitarian Aid, Alan Weston (CEO, LTA Research & Exploration)

- Opportunities in the Challenging Dynamics of AAM, Robie Samanta Roy (Managing
Director, Cerberus Capital Management & Former COO/Federal Strategy, Electra.aero)
- How Whisper Aero Propels the Future of Aviation, Mark Moore (CEO, Whisper Aero)
- To a Faster Future, Lt. Col. Joshua Burger (VC-25B Air Vehicle Program Manager,

U.S. Air Force)

(3) T VT KLEMZEFHEBEINER Y R Y 7 A 2023 (2023 Asia-Pacific International
Symposium on Aerospace Technology, APISAT-2023)

APISAT-2023 (3 H #1152 4 0 EORLZEFH A2 OIMMEIZ I D 2023 410 A 16 H ()
~18 H (OK) iZniF T, ALY x 53w (fgr R, HE) ([C TS,

FnlRETE 5 F. —fRGHDR 315 1 (REEFEFRK) & 138 {FDAR A X —FENEh S iz,

[Plenary Lectures]
1. Challenges and Strategies for the Deployment of Sustainable Aviation Fuels, by Dr.
Shuiting Ding (Civil Aviation University of China, President)
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2. Developing Exceptional Engineers, by Dr. Nicholas Bardell (RMIT University,
Melbourne, Australia)

3. Overview of Electric Aircraft Technology Development in KARI, by Dr. Hwang,
Chang-Jeon (Korea Aerospace Research Institute)

4. Study of Hydrogen Aircraft from Engineering and Operational Perspectives, by Prof.
Kenichi Rinoie (The University of Tokyo, Professor)

5. Progress and Applications of ARI_Boom Software for Sonic Boom Prediction, by Prof.
Zhansen Qian (AVIC Aerodynamics Research Institute, Vice President)

(4) ASME Turbo Expo 2023

ASME IGTI CKEM 72T A 2 —E PN T D5 0 AL — B BT 5 ERES#
T, WCE 1,000, B00% 3,000 ALLEICH OIE D IR ISR E Ainis, JRHIE L THEE6
bk, BONAZ FICBRfE Sh TV A28, 7272016 4E, sEE) TR SN Z b d 5,

2023 fF1E 6 A 26 H~30 HIZKE~HF 22—t v VMARR M A THEER TR, —
VOUVATAE LTOMBI D ATy v a O, EAEE, X — B, wihis T
7 EOEFR, JEEHEIEIL, CFD, (=B, BRBE. W, BB & ORI, S HICEEMY
AB— B URKRY — B R E TIFITIRIRNVFIED, 20 A BT L Ly a»
THE SN, WwGEHOM, "Tutorial"d L THMENRYBHEE L HDH L7 Fv—b B
END, R OHBESOHR THLEFDE LWV ETHM LN TR Y | R U o Beds
DT TANTZ I NEROT oy —F 4 > TRl T D 7 N_R— " —THEFE =T D,

[¥—/—1]

“Pathways to Net-Zero Carbon Emission”
What leaps in innovation and technology are required to meet the net-zero goal by 20507
In this keynote session, industry leaders will examine solutions and pathways forward
that strive to balance sustainability, reliability, and affordability. The conversation will
be driven by speakers from a variety of professional backgrounds who bring multiple
perspectives to this complex challenge.
[A & — 1]
+ Mark Cousin (Chief Technology Officer, Universal Hydrogen)
a leading aviation pioneer with decades of experience at Airbus, where he was the Senior
Vice President for Flight Demonstrators and spent a decade doing flight and ground
testing of the A340-600, A350, and A380.
+ Anne E. White (Department Head of the Nuclear Science and Engineering Department,
MIT)

charged with managing and implementing MIT’s new climate action plan.
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+ Flavio Leo (Director, Aviation Planning and Strategy, Massachusetts Port Authority)
is responsible for near- and long-term aviation planning and policy development related
to airport physical planning, airfield and airspace safety, and efficiency initiatives.

[E7 L—%—]

+ Zolti Spakovszky (Director, MIT Gas Turbine Laboratory)

+ Natalie Smith (Group Leader: Research & Development, Southwest Research
Institute)

(LU —tyva]

“Gas Turbines for a Sustainable Future”
How will the gas turbine industry respond to the challenge set forth by net-zero goals?
This plenary panel will feature leading executives of several gas turbine manufacturers.
Given the challenges and opportunities of sustainable aviation and power generation,
they will discuss their company’s efforts and envisioned technologies to achieve
sustainability goals.
[Z e —H—]
+ Geoff Hunt (Senior Vice President, Engineering, Pratt & Whitney y)
+ Kathleen O'Brien (Vice President - Technology & Innovation, Siemens Energy)
+ Arjan Hegeman (General Manager Advanced Technology, GE Aerospace)
+ Steve Wellborn (Head of Design System Engineering, Rolls Royce)
[E7 L—%—]

+ Karen Thole (Distinguished Professor, The Pennsylvania State University)

[ZLFU—tvva]

“Workforce Development and Diversity: The Engineer of the Future”
Amid this technology push to meet the 2050 sustainability goals, how must the industry
navigate workforce development in a dynamic labor market while also tackling the
diversity, equity, and inclusion of that workforce? In this plenary panel, speakers will
discuss the Engineer of the Future in light of this challenge.
[2 e —5—]
+ Susan Scofield (Vice President of Business Operations, Siemens-Energy)
+ Santosh Hemchandra (Associate Professor, Indian Institute of Science)
+ Joe Allen (Chief Diversity Officer, GE Aerospace)
+ Jacqueline O'Connor (Professor of Mechanical Engineering, The Pennsylvania State
University)
[£7 L —%—]
+ Dimitra-Eirini Diamantidou (PhD Candidate, M#lardalen University / Chair of ASME
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SAC)
+ Sean Bradshaw (Senior Fellow, Sustainable Propulsion, Pratt & Whitney / Chair,
ASME Gas Turbine Technology Group)

[RxVTF 2 Hh g ]
“The Role of Government in Pursuing Sustainable Power and Propulsion”
<3 U 2 K]
+ Arthur Orton (Deputy CLEEN Program Manager, FAA)
+ Robert Schrecengost (Division Director of Hydrogen with Carbon Management, DOE)
+ Jim Heidmann (Acting Director of Advanced Air Vehicles Program, NASA)
+ Mark Scully (Head of Technology: Advanced Systems & Propulsion, ATT)
[E7 L—%—]
+ Masha Folk (Aerothermal R&T, Rolls-Royce)

+ Reid Berdanier (Associate Research Professor, The Pennsylvania State University)

[T 4 2AH g ]
“ Empowering the Next Generation: A Student-Focused Panel Discussion on

Sustainable Turbomachinery”

A student-focused panel session on sustainable turbomachinery, where esteemed
panelists from academia, industry, and government will share their insights on the latest
advances and future directions in the field. This engaging session will cover various
topics, including the role of education in shaping sustainable practices, decision-making
strategies for balancing economic, environmental, and social factors, as well as provide
valuable career insights for aspiring researchers and practitioners in turbomachinery.
[Rx U 2 B]

+ Akin Keskin (VP Digital, Rolls-Royce)

+ Andrew Provenza (Deputy Project Manager of Technology for University Innovation,
NASA Glenn Research Center)

+ Karen Thole (Distinguished Professor, The Pennsylvania State University)

+ Zolti Spakovszky (Director, MIT Gas Turbine Laboratory)

[£7 L —%—]

+ Dimitra-Eirini Diamantidou (PhD Candidate, M#lardalen University / Chair of ASME
SAC)

+ Dimitrios Bermperis (PhD Candidate, Milardalen University / Secretary of ASME
SAC)
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NE=SAS 2P I IR I
RNy arDdh, MZEHEEIZERET 5 b2 LTI 5,
# Future Fuels for Stationary and Jet Gas Turbines
# Hydrogen Demonstrations: What Impacts Are We Seeing and What's Next?
# Mechanical Assessment Strategies for AM Components

# Carbon Free Dry low NOx Gas Turbine Combustion Using Hydrogen and Ammonia

[(Fr7=hrtyva]
— Xy a DT —~D OB, MIZEHEEICREET A L O L, BRI LT
8155,

# Aircraft Engine

# Ceramics and Ceramic Composites

# Combustion, Fuels & Emissions

# Controls, Diagnostics & Instrumentation

# Cycle Innovations

# Electric Power

# Fans and Blowers

# Heat Transfer: Combustors

# Heat Transfer: Film Cooling

# Heat Transfer: General Interest/ Additive Manufacturing Impacts on Heat Transfer
# Heat Transfer: Internal Air Systems

# Heat Transfer: Internal Cooling

# Manufacturing Materials & Metallurgy

# Structures and Dynamics: Aerodynamics Excitation & Damping
# Structures and Dynamics: Bearing & Seal Dynamics

# Structures and Dynamics: Emerging Methods in Design & Eng.
# Structures and Dynamics: Fatigue, Fracture & Life Prediction
# Structures and Dynamics: Probabilistic Methods

# Structures and Dynamics: Rotordynamics

# Structures and Dynamics: Structural Mechanics & Vibration

# Turbomachinery: Axial Flow Fan & Compressor Aerodynamics
# Turbomachinery: Axial Flow Turbine Aerodynamics

# Turbomachinery: Deposition, Erosion, Fouling, and Icing

# Turbomachinery: Design Methods & CFD Modeling for Turbomachinery
# Turbomachinery: Ducts, Noise & Component Interactions

# Turbomachinery: Multidisciplinary Design Approaches, Optimization, and
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Uncertainty Quantification
# Turbomachinery: Radial Turbomachinery Aerodynamics

# Turbomachinery: Unsteady Flows in Turbomachinery
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4T 2023 HFEVES A RS

4.1 PHEHEAY
BB B A RA R BS D 2023 (EFETEENC BT DA D B & LT, HEERMMZER,
TV A== TOEFERIRL, FEA =T —ITMZFHA X — 7 v T RECH I
BASEIZ 51T D WFZE AR BRI, FRIC B AR 55 B 5> CbA  (Certification by Analysis)
12 ET VB NS % T O To IR RORF R DR K Y= o 2 D BB S - WFZERH 8 D E)
FIZOWT, BFFERE . B L FZEfR I om R A, fiskii & 2 im L CREHERE 2175, &
FRET —~<IZLLTO#E Y,
< FRRMTZERE OB ZERH R B [A) < i PR BEEch G B LV WLZZi8 B RE, EEEh b, SAF i,
IREERREL R &) L BURE - BIHIYJR) - 255 A 7 T & ok
Rk U OMFFERRFE NN ¢ ERL M, w3 A SR - mh A, KFEIRBES S
PERMTZEA @Y AT A, WZEE I OWFSERRFE B : eVTOL BEBIE oD BAFS IR, ML
b, BATRATHIEBSEE, R 2
- DX B ArBIEEh A © CbA HFEETeT ¥ & /bt itk

4.2 AP
(1) FEFAMEOBRE
ATEIORKINFAA CFRK 29 4RFE) TiX, 352 DLR Z O e, I ONZ Airbus 1250 3=
BEAHRE LT, 2022 BT, EREROBA CHEEZED L = DU BEbIEE L
TKED GE Aviation 1, Pratt & Whitney ft&, > I 2 L— 3 Y EEIKFD CAE Inc.
FLEWEE Lic, 2023 FREITEBREE S BIERRL OB A 2N 2T 5 2 & & L, BF7eikiEd
& L CTONERA, FEAKRA—H—& LT Airbus ., EET T A —FH—& LT Rolls-
Royce fh. & L CTEREEREH W ONZ eVTOL MEREEDFH I A X — 7 v F{E¥EL LT,
ZeroAvia ft, Vertical Aerospace f1:% RhHfHEL L7,
@O ONERA
7 T ANCAPE 1 < BRINA B OMIZ2F AR IeE R, B B 722 &R B K D %A 72
EHRAT D, Uit - R A =L, EEFEICEAL BV & RS L EE L
TCHRMERET 2 KO BRFEEE BT > T D, HAD JAXA, K14 ® DLR &#2#L
TWa,
@ Airbus
7 F v AT (E < O L2 A — 71— T K[E Boeing 1 & 72 b ORI
i a 032 ZKEBEOO LD, REH LA E T, EERE, [F§i3, eVTOL
7 BRSNS A BET D
@ Vertical Aerospace -
HEH] 7Y A b HLE A E < eVTOL # 4 BASE 3+ 28 A & — 7 » T3, BOkD
AT S B, eVTOL #§ A — 1 —& LT 2016 FIZ2fhi%r, eVTOL # L LT

_49_



AT TR N ZEREIE I (R BR TS e e K 4

VX4 ZBARFTHY ., 2025 FERRAGETHEARITT %2179 eVTOL B A — B —4
HoHBEDOE D, 2028 [FER S TRIEOTRITHRERIZ A > TEH Y . 2026 4F TC Fuf5 %
HfLTW5, AATIZJAL, FAREAZREEL TV 5D,

@ ZeroAvia tt

KE & RENTHLR 2 & < BB G B EAT OB BLA & — h 7 > T, KFPNEEH
NU—=RMbA VOREEZIT-> T, BBFEA by =R 7y Tox
DV HRRFNRY =LA VAT AMIHAET D B R A2 R, 2025 FITRYO
STC A&GEEUG A HfE L T\ 2,

® Rolls-Royce tk:
PE[E X — v — B -

ALERIHERLE ZE S RO 3 Ro vV A——D0 Lo,

MZERE NI O = > P EIRIA S JHS LTV D, izl o & LTI
BT Trent 3 U — X0, /M« B0 R 28T Pearl =2 2 20 il « # « Ik
FEEATHOTND, BENO AARL ORRLES, PEBE oz DU a2 1T 0o,
REREHA T Y & LT V2500 =0 ¥V D ERIBISE 1T C& 7o, FFkEkBIrg
BT VU OEET LI ENRE-TND,

(2) A B RRKORAR A o —

7 B
2023410 H 29 H (H)

2023410 A 30 H (H) :
: Airbus &5

2923410 H 31 H (k)
2023411 H 1 H (OK) :
2023411 A 2 H (K) :

2023411 A 3 H (&) :

2023411 A 48 (1) :

2023411 A 5 H (H):

A FHEMA L N—
£ R ZEE
SR KBS ZEB
—E OB ZB
RN WE S 2|
BA W FHR

DPHEZE, NY CDG AY

ONERA #if] (&Y — b v —/—X)

(B#E): b v —L—X—7 U X kL) Vertical Aerospace f1:7/j[H]
(BE): 7 U A ML= 7))

ZeroAvia tLEh (B#h: o 7 ——E—)

Rolls-Royce 34l (B4 —b——>m 2 RV)

SIS

P2

(CLESEIRRY)
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(3) PR B

LARPEIX, PERFIRR, EEMEA — I —, =V A—h—p@f & & biT, FESFRHT
HEH S, FEBMER RIS TV DR - BREEREE & | RS 7 L~ LTINS
AAM ' eVTOL #BI38 0 5 Fr D BAF IR AF OFE 2 AR & LT, BNk 48 E L, 14758
Fr. 4 (5D 24T A &2 — N7 v I ¥E) O 5 T ad FEHIEA A L7,

FF A2 S ORI ZERE = o O o OBFERRFE I IV T, FRICEREEICBI T D8k & L
T, BRINBARZE - FFFEREBI D W s | A EBUHEEE L~ L CE® BTz 2050 FIZ RS
NEEBOAETH LI =R =a— T 0E2 B L THEAOMICRD A TWS, KEF
JERER, REL BICIN D BERT DM, =Y £72 AAM,eVTOL D BA%,
F oI 2 AN O FERRF I, BUMD O RIFIZE D £ TOTH - IKEHM A1 5
(2. 2050 4% TIZ SAF o LK, BEE b, KFREFER, KFEREE. Eothbong
7V v N, AAM,eVTOL #ORK, IERAFIEEE O, fERNICS — AT =Ty — &
720 155 BERN, thaA v T TE OSSN STV A IRIOME 2 72, — 5T, BBk
B CH I 72 BT SRS DIEIA S FE L, T OFEAMARAE S S E T, FEBMEE D
BiHIsa — R~ v PR EORRT L W o TR -T2, TORE, HERnWX S, Bz
SNDXIERIZ DN T B DR 2% U TR LEHEZMITR L TR, Z2HE~D
BB & 28 LUy, S, A, £ 720F5erRa & 2 - RS oiiiic X 2 Bl
BFE. XPRMFIEFRL L TE TV D,

SRIOFHMTYH, £ < O, 300 BARME - FFEHE - R¥ESLDa TR L —
va v ERODHFENE L HEICKT 200/ I, U R OSSN 22 B
HEADT Fu—FRMmE > TN Z L EMHIZRSIT bR,

BREELTH, 20D OREREFH OO OHMBRS, tEa 2 m T 7= Bi 3 504k
SNTETWVDN, ZNHTNTEEMOE, #E, BETIHEL TV Z L ORFITHLE
T, BB, EVa ARG TE5E, B, h¥ RPSELoEE - HE - a7 L —v 3
VA X ORERINSER - {EH L TS BERH D EIE L b7,

< TTUA>
7 ONERA (Paris, Palaiseau, France)

7 T v AT BT D MUZEBEE T ORFZEBHF R DU B 2 BERHINAE . FaRk R AL & B R A
F i
4 Airbus #t (Toulouse, France)

BRI 248 D 558 O BHF RIS O ERHIEE . FRICLR FALELATIZ DUV T Airbus - 23t
& LTHY LA TS Up-Next 14t sk iy, I ONCBURE B R A I 06,

<AXYRA>
7 Vertical Aerospace fI: (Bristol, UK)
BHFARIL, PRI, BRI | D\ Citi % A I ONZ B 7 A HA I ),
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T ZeroAvia ff. (Kemble, UK)

WFFEBAFSIRBL, STC HUAFIZ M1 7= FRGE B LR L 5 . Tt s o Al O L A FE i,
2 Rolls-Royce fI: (Derby, UK)

ERIMZEE I = o 2 OB O FARBAFE IR FE DB BHNAE . Tis o A & B LA H I,

BRI TR, FREN T — " — Y ARG E | WFEHEET - L b
B CRTF TR SR BT 220 & D REIZOWT S & Offli < TR « TRHTALT
2o N HITHNZ HATORFOMIFERER T O LIS ORI STV, IR IAVMEHRINEE -
B RN FNE T E Iz, 7o, B THPRME., S50 06 TROEEE LKL bhiz,
s U CEREIHIGIZ B 256 3B T O TR Y . TN Thonlze ) — R4 2% -
BANBAREDMTONTWD Z L Z BDOYZD I D 2 LRI, REAERZMEIT A,
HEAQAEA - HREHG N Z &80T TRISTH 72 BIFRIEES - 26400 L B
Do

¥, IR L OFBICH Y . —MAEEN B AR T H LS (SJAC) EFESES.
SEAFFERR S IE N H AT ZE A 70 B S8 A (JAXA) FEHEMEE, =T N« U p RS,
WRZr—=V R« m AR Dy NS ORBMRSAIC Z ;A THN -, 202D T
JEL L Z R L TS,
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4.3 AR

4.3.1 ONERA®
(1) ONERA #}2

ONERA (Office national d'études et de recherches aérospatiales)id. 7 7 > A[HHFEE
BET D7 T ADOMBEFEE L #—Th D, FEXHEIEEZET 290 & L <, MiZEFH
5385 K O 53 B O BN 58 & i im BICE B 2 IS MEEm O R E2 1T > T D, 1946
I TENIMIZERFZER ) & LCRROL, 2007 4B TiZeiargent) Sz,

TREIT BN D & ENLA DN TES < b DT, 2022 FFE1F€27Tmil D TFED H 6|
€111.5mil 2NEFFEED AR E 4T, €165.5mil NEKNC L VB L& &L D, 2D
WNERIE. BN 50%., #2228 30~35%., FH M 15~20% 72> TRV, T 2T /La—R
2\, TREIZOWVTIE, 2020 FLUFRIZIEON X TR, PEBIH I TWD, BxRFELIC
B L TEZ L DO TEPOERAENTVND, BFEOETHLH LNT BT T ARBE>TND
ZEBEMRL TS, COVID-19 THIZEEENEEELZ T =D T, BUNDOIART 7 v i’d
0. HLOWHEIFICRE LT 5,

MRk E X% 2,135 AT, 1,679 ADOFEFIZE, 341 AOHEEFEOEA, 19 ADOKRR K7 72
EMBHERR EN D, ABOFEMIZOWTIE, ONERA TRERZFEA TS ANEERIIT-oTL
FO LV OMEAINATEY | AMOREMRIZTET LT\ 5, Ph.D OFARHE 2 TEHEY |, 100
AL BWVDFTNZE & o TEFRR & B 2 73 LT b,

KIE D NASA CHEAED JAXA & i3#E72 ) | ONERA [ ZFH BRCF I A O R TR
TIERWD, FHAFTIE T 7 o AFHEKE (CNES) LWINFHER (ESA). Biffinir
TIX7 7 v AEBER (DGA) & Lot a Fhi LT D, FRRAGICLEL & 72 2 Bl
kg b LTS E 2 TN B & & BT, Airbus fEA XU O LT REEESEMRE 72
LRZETH a7 ARopiE T 1 7T MTERRL TV 5, ONERA v 2N 741X, 7
NTITEAF AN —DORIFEEERT D,

(2 WFFEIZONT
MLZEBR DT 1 7T M 250 $ 0 4 SOHE, LT O#EY,
FIRUZERE 5 LW ORI v v a v
2 A RET v F7Y RO
e T .UV
o kLYo E
® IREI L RMEA~DEE
BEWS - hsib, ZatE, MUZEEE S AT AOFGEIZ AT 7Y — v
4 vial—TvarsYy—J

6D b, PRI T 57—~ L LT, UFOEARET LN,
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HEHEZN =R D) B
> AT T 7 RO T
EU D7 rY =7 b Clean Sky2 (€4bil, 2014~2024 ) (20,
> EAERE O S
> T OEEMIE
IRIRSBIREF~D 7 K
KFORT > v VOGS
TRATHEZE D5
BEORBETATEE DA S E TOET LT 5, BT /VORIESIEL., i
BHERRGRT — 270 & LA GO T 25 m 722, A b OFEMmIZEE L
WV KA, L —% T H R CEBICEHIT S FiE,

g

¢ TRL 1: basic principles observed

¢ TRL 2: technology concept formulated

Range of
ONERA’s * TRL 3: experimental proof of concept
Technology n .
Readyness ¢ TRL 4: technology validated in lab ]
Levels ¢ TRL 5: technology validated in relevant environment

3

¢ TRL 6: technology demonstrated in relevant environment

* TRL 7: system prototype demonstration in operational environment

* TRL 8: system complete and qualified

]

* TRL 9: actual system proven in operational environment

]

4 4.3.1-1 ONERA 723x§4: & 3% TRL

A2 DN T

€ ONERA D JAJH
3 OO KA (X 4.8.1-2, # 4.3.1-1) ZHAE L 92 10 O RIFARERZRF 2 %A,

E
z
[}
z
K]
)
S
5
&
s
3
S

Pressurised low-speed giant World’s biggest sonic Pressurised transonic
wind tunnel wind tunnel supersonic

¥ 4.3.1-2 ONERA DOJa\JlliRae i (ONERA 2R L D)
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@ ONERA DORRIERBR %
TV HORBEREIL, XU & by ——XT 2 5T ORA,
® Ml v Tk &R, SEZERDDIREZERE TORMITHIST,
® MCADO: > 7 nt&r & —
® LACOM: A V=V H—
® MERCATO: f Y=/ & —
INHOREMIE, 2 —a Y LORGEDTZ DI THN TV D,

@ BRI DN T

7T ABUIE, b AET LK BWTRIEN ST OFEIM AR TE L5 L9 ITKE L TWD,
77 ABNTET T < EU BUN. HEFBUR O b &@ 2155 Z & 3 AHe, T BUFIE EU
NHBEEEES L, ZThE Nl 5, ONERA Tk, REMZER., F, AN Ee%
9o, ETITBEIBMN Z D CTHET LR EELEL 8D,

WS FHEERIIIRERT LAY =D DZ L, FEZ2EMTHETTF vy ATh
=05, D LERIEE RS> TV D &0 ) RARIC D, ONERA 1420 6% RIEX T, #L
WU AT A RIS LR R A FEES IR D MEN S DH L EZX TN D,
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# 4.3.1-1 FHEJRFRERG

B

S OWEEL

Facility Type Power Test Velocity/ Reynolds Main applications
section Mach L
b based on
LxH I e 0.1VA Optical measurement
capabilities:
Particle Image Velocimetry
Pressure Sensitive Paints
Model Deformation Measurement
F1 Continuous | Cart 1 M=0.36 8108 Model mounts: sting, 3 masts, single
t
Fauga-Mauzac Pressurized | 4.5x3.5m =123 m/s mas
2 models with engine simulators
9.5MW | Cart2/4 M s 0.36 810° Ground effects
45%35m 123 m/s Air inlets, with or without ground
effect
Cart 3 M < 0.36 8108
PIV, PSP, MDM
45x3.5m =123 m/s
S1MA Continuous | Transonic Mach < 1 7 108 2 models, with engine simulators
Modane-Avrieux | Atmospheric | 3 carts Model mounts: sting or mast
—8&m Laminar flow tests
88 MW Air inlets
Captive trajectory system
Rotating wings, rotors
Aeroacoustic measurement
capabilities
Sting interferences determined with
CFD
PSP, MDM
S2MA Continuous | Transonic M=15 5.4 108 Model mounts: sting or wall
Modane-Avrieux pressurized 1.75x1.77m 2 models with engine simulators
Captive trajectories/stores release
55 MW L
Air inlets
Supersonic 1.5sMs3.0 |4.010° Simulation of hot or cold jets
1.75x1.93m Dynamic stability
PIV, PSP, MDM
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4.3.2 Airbus 1@
(1) Airbus #HE2E

RN DOMIZEFHEZETH Y | K[E Boeing t1: & AR 115 E — 0T H2EREHETH D, 1960
FERITI T 2 KRERZEIC L D cE T O 5 5 IZEONGEE E 2 aii& 240 < Hy 1970 407
TUADT T AN T AL RAY O KA Y 2T NZMZ X B IFEHE TRRar L, 3
EOTIVTF 4 vva 27 rAR—2 (BAe)thE A1 @ CASA tH B L T 4 [EH
IRHICHTUEE (A300) BAFE A BRAA L7=, BRINOMIZERfM3 % & 0F LT EADS(European
Aeronautic Defense and Space Company)’i% . SN 7-BIZIE. O FIZA-72, 2013
fE1Z, EADS I3 Airbus #EHICAREE (ENRHEAZEEIE 2014 ) L,
(1) Civil : PR L L7= Airbus
(2) Defense : B « “F=H7ES# > Airbus Defense & Space
(3) Helicopter : Airbus Helicopters
D 3 F~FR Lo, TEOEAMETH L EMZE LEEMAF L 0GR CREIZ EU
AT & 72 B AEFEERLS A BHER L7- DIZHEE . 2015 FIZIFKEY O BUEIL R b 52 L,
HRPICTE, - WHEBZFFO7m— LB ETH D,

BITEIEK 8,500 B, DN v 7 1 7R & D K9 10 4y DAEFEBITHI Y 35, BRI D A FERU
2023 FEREAL T THER ATHETH 5 23,2026 £ TITITHFE 5 & T 23R TH 5,

2042 FIZ1T 46,560 FEOKEMNEN SN TWLEOTRILTEY . ZONRIL, BIfE
T OBEAR D 5 Hlkfe L TR S 40088 A81% 5,710 B, ARBEHEIRIE 17,170 B, I+ 5%
BEIARDS 23,680 6 TH D, D F V| HBIZ 40,850 2 RIET HMEENHH L THRIL TS,

(2) AR R R B

Airbus UpNext 0 campus tour 73{TH417=, UpNext 11T FE 72+ L Tuan
TRL OIRWEATICHEE L, £ O AINET 5 2 & 200 5 N F v —i 7R 55 < & FF
2 Airbus D F- 2t ToH 5, TRL DIERWEAfr O AIREM AR T Z LN AETH , LT LD
TRL %z 1175 Z & & B L TR0y,

ARIC BV TR, Airbus AN E D, LU T —~ T Airbus #1225 OB Z
IADF I b4 ZEB AL U D &35 B AR TOMFREREZBIr, HiFT Ay va vz
To72,

+ UpNext presentation & Airbus Decarbonation strategy presentation,
UpNext Campus visit
+ CFRP trend presentation followed by Q&A's
+ ZEROe hydrogen system design philosophy presentation followed by
TADF presentation and Q&A's
+ Aerodynamics and autonomy presentation by Sebastien Blanc followed

by IADF presentation and Q&A's
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(3) Airbus #: (Airbus UpNext 1) OB 3 Eh )

FHRYeTH D Airbus UpNext 1D Hi Ak BHFE ~D BGHLAR I 2 737,
a VERTEX

Y a T B =BT 58 ny FPOEEABRREE FERET 5V r Y b, AT Ly
;T waypoint # AJJ 952 LT, HEITHRITL, A 12y FOEEAREARBT 5, ~V
DEREUTIKRZE DT AFEITESITED XD ITHIRIC T A FEZIY 11T, EEYR E O
REEE L, ZRICHERITEIT O,

b eXtra Performance Wing

RIFZ X LR ORITEIET v P =7 b, KU OFFEIEURRICIZT 2A~2 M b
ERELTD @EEEHIET) ZEBFHTHLN, —FH T, BRICONLEITE—A B
MR L, & OB TR L < 72 5, RERCELRI AN B B iRl b e v yon v
7 03S . ERBTNEND 2 LICKY | BIRICHND T E— A b EREMT D, 2025
FITHITRBR T E, ZoMIch, ERIITEROT 7 7 4 THIEER A ERI N THD LD
e TR — Ry T T o7 ARAT—, I L—D T - Ty V)

¢ HyPower

SERIKFBTERSINIMBEBE N ERITEIET H 7 0y =7 b, #EEIRDS (ZEFHOET)
%) AEEIMADL, KBEEZAVDLFEOF XL — g Bk N R ZI2onTY 27
R 2T 5 Z & & HEE 9, Fuel cell & KAUHE (A330) IZ#54k L ERATERELE (up to FL330,
1 FFELCL EOMIT) T3HiET 5, GH2, 7Off the shelf tank”Z i HT5 FELDZ &,

d ASCEND

LH2 (FRAKIRAREE) OReEZ A0 U EEEHITIC X EEHHEE 2 7 A5 OMERERIE R -
ZAET 7o =7 b, 500kW O NRT— kLA d, O BEEREY AT (F—7 VK
DR A2 &), @ MEKRGHIT—¥— - arto—L 2=y b, @ HEEE—¥
—., @ WEIRS 2T 4, OHERENS,

e Blue Condor

IRBIRBENTATREDERIC 52 2B L MET 27 vy =7 b, AR LTET T4 ¥ —
% FL330 (@% 13 FL100 £T) THRAT S, MATHED B PR S 2 RATHRE S NOx %50
COz LIS D Pz FHAIT 5 T,
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DI DRFE « 25 4 FiZ Airbus £ 2 EZ I L 0 #BE S ETHEWLTW S, Airbus HE0ZFa]
7  BRHUELE,
(The information in the slide images are proprietary and confidential to Airbus — copying

and onward distribution is prohibited without explicit approval from Airbus.)

Demonstrating simolified mission prearation
‘and control for Vetical Take Offand Landing
(VTOL) aircat, reducing pilot worklosd usnig
ntuitive devices on the Airbus helicopter Fightlab
- o
s [t
~

4.3.2-1 H130 VERTEX © 4.3.2-2 eXtra Performance Wing

demonstrator @

o ASCEND
HyPower venceas

to experiment in flight auxifiary power entirely generated by hydrogen

2 A compressors

Anew technological demonstrator
AIRBUS

%] 4.3.2-3 HyPower ® %] 4.3.2-4 HyPower ©

Blue Condor
Measurement of non-CO, emissions
End 202! irbus flight with H

AIRBUS

4.3.2-5 Blue Condor 10 4.3.2-6 AlbatrossOne 1D

4.3.2-1~6 Airbus #:(Up-Next 1) fH I
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@®AIRBUS Up-Next t: 7L F—> 3 (9254 F)

There is no single solution to decarbonise aviation

Airbus supports the ATAG most ambitious technology scenario

2,500

g

g

E

COzemissions (milions of tonnes!

g

Net-zero 6%

o

Y A‘ able > ATAG CO, & central traffic growth scenario: 3.1% CAGR 2010-2050) AIRBUS

Not Technical, FR_EC_NotListed
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= Fly a representative wing at cruise speeds, with
==y active control technology and associated
S technology bricks. demonstrate large simplification of VTOL-craft mission
v preparation and control enabling a non-pilot using
< very simple and intuitive devices to control the flight
—

on an H130 demonstration craft

Acceleration and in-flight testing of a hydrogen
based

Non Propulsive Energy system using a CFRP
H2 tank

£O: e missions [mill bn

/ ‘*
PRE RS
Net-ze Autonomous Vision Based Air to Air

Refuelling Demonstrator for existing
aircraft and future drones

Take benefit of cold fuel such as liquid H2 to increase

significantly performances of electrical propulsion system

—

Analyse hydrogen combustion impact
on contrail properties

AIRBUS

Alnt Tanhninal ER Er Mal intad

S

eXtra performance Wing

Fly a new moving wing with active
control technologies at representative VERTEX

cruise speeds Enabling a non-pilot
using very simple and intuitive
HyP ower devices to control the flight on a helicopter

An A330 with a tail cone modified to test a

H, Fuel Cell inflight to provide onboard energy Make the L -

unthinkable . AP

X

Autonomous Vision Based
ASCEND real Air to Air Refuelling Demonstrator

for existing aircraft and future drones
Leveraging cryogenic H, to introduce superconductivity

and unlock unforeseen electrical performance

Blue Condor _A Other projects

Flying a glider retrofitted with a custom H, engine to Not revealed yet - newer cutting edge
produce H, contrails and analyse its properties technologies are constantly accessed

AIRBUS

al, FR_EC_NotListed
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planet

Latest generation
aircraft - examples

planet

Sustainable Aviation
Fuel - examples

_62-

e Next generation of aircraft would have
more efficient wings

e A key way to achieve this is with a higher
Aspect Ratio (wider wings)

e The eXtra Performance Wing demonstrator will

experiment how this can be done with moving
wings

AIRBUS

Not Technical, FR_EC_NotListed

e Projects like Volcan are currently
investigating the precise benefit
of SAF

e In parallel the Blue Condor
Demonstrator measures the
contrails form when using hydrogen
Direct Burn for propulsion

AIRBUS

Not Technical, FR_EC_NotListed
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planet
oo _
DIStUpTI\/\,, .
technologies

e Our ambition is to bring to the market a hydrogen powered
aircraft by 2035

e We are currently looking at three concepts and maturing the
required technologies

e Active on the H2 ecosystem: part of international
organisations and coalitions and signing multiple partnerships

AIRBUS

Not Technical, FR_EC_NotListed

planet
Disruptive
technologies - examples

e The HyPower demonstrator will fly a
hydrogen fuel cell on a large aircraft and in
realistic flight conditions before 2025.

e De-risking H2 operations, certification and
handling.

AIRBUS

Not Technical, FR_EC_NotListed
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o
h Y

3 together
we are

e Airbus committed to take a
leadership position to
decarbonise aviation

e Airbus engages with the entire
ecosystem

e Airbus focuses its innovation
portfolio on projects towards
these targets.

7‘@% Airbus #2AETIT, BRFIZHFT2FEE T2 227 P& LT ZEROe 70 =
. EEMEHZOWTOWIE, BERITEO 72O OMFZESE, BRIV EA TV,

Development of technology bricks

T;cgl;:'l;gy NEXT GENERATION
S AIRCRAFT
disruption ZEROe W LONG TERM AMBITION

H2-based technologies & ecosystem J

FRsAF Next Generation Technologies

P-4

! Game changer builton !
| new promising energy !

OPENFAN . | N\ '
UHBR a Ramp-up &
" i,/ Hi-Rate Capabiity
Current Portfolio 0-!
> Build Concept based
on modularity
Incremental Robotics &
New Digital
Development RN Methods 8Tools &%) Automation
Current \8) ToDesigna P
7 AN =B b ¥ 2 n:
o &) Newavenics Manufacture | 5 ;"'ugy l’i:i“‘
. O ) K incrsased (5 ) Mo Eeckic ¢ %) Recyclable % Cost
\ NE Y

> Wing Span Aircraft \ ;—' y, Materials Ccmpelmve/ Time

Now 2035+ I 2050+

Prepare options for a sustainable short to medium haul aviation future

4.3.2-7 Airbus tEOEHOHMBIREGE  (Airbus #ai &
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4.3.3 Vertical Aerospace f1:®
(1)  Vertical Aerospace FHA%ZE

EETEEAEERE (eVIOL#) ZikGh - G224 — M7 v 72, AIEHIL, KF
& OAC OFFNH T, F1 F—LZxlcllr b 2, = V=7V 7 F—LufEFrd
LIRS N~ ZBtG L= (2014 4),

300 ADOHREZEER O HIZ1E, Rolls-Royce 1, Airbus f:, EASA (European Union Aviation
Safety Agency). CAA (Civil Aviation Authority;Z:[E D125 7). Joby Aviation £, =
T IA L MRIROIZEREE RO FE RN D,

HRIF 72 i220 OEM O&EIZ HIF L T\ b, &3 — M — O 28B4 L CTHIARBR¥E
ZHEDTIY | MIZEREERED Tier 1 LIBEELIZWVWEEZ TS, 2 FRNIC=2—3 —75E
K5 AT (NYSE) 12 =351 Honeywell £f:, Rolls-Royce f1:, EASA, CAA. Joby Aviation
Ll L TV,

WRFEBAFEIZ DWW T, RF L L TED TV D,

(2) VX4 OffE
BUEBAZE T O VX4 OB A [ 4.3.3-1 10, FHEAR Y 7 &%k 4.3.3-1 17, EEHEEL
=v MI, EEOFE, BHMICENTN 4 KT O, GFF 8 EAHEH L T\D, £ —F—
LEMY 8RBV | MIEICKIETE L LT, 7 r AT 4 — RBHERIZ/ZR > T 5, il
ﬁ FHEARF I AN TE WO, B RZSBANETH D, 2O b, EOMEGE
FIZEPWRATRRBE N IE N D HRIAZTH D, N—RA N TA 7 E N> THRILKZR LD
ﬁﬂ%#w/ ADOERIIT BBV IEN T, T e XT3 —HRENTHE I AT
~%?m@7nm7ké%ﬁﬁm&wioﬁmamﬁofwé BIfE 1,500 BEDZEN &
D ERKHEANEZLIBE TH D, FETR— =2 v 72 FEOTNE TN EEZ TN
Do

Already flying full-scale aircraft prototypes

Confidential. © Vertical Aerospace Group Ltd 2023, All rights reserved. 9

4.3.3-1 F’FTH DO VX4 1 54 (Vertical Aerospace t+HP L V)
- 65 -
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#4.3.3-1 VX4 Ot

ek g X WEE | RATEREE | 3RA R
13m 15m 4m 240km/h 160km 14 44

(3) VX4 FBFET0 7T A

VX4 OFEFEZ SV T, EASA @ SC-VTOL (Special Condition VTOL) D #i#% CTDFRIE
BfGZ HEEL TWD, ZHUTttie @ Lo OZ e 2 BRI T~ U L0 b2t
NEL, MEBHYOZEMEEZTRL TWD, EERBUFHKBE(EASA, FAA(Federal
Aviation Administration), CAA., ANAC (Agéncia Nacional de Aviacdo Civil), JCAB
(Japan Civil Aviation Bureau)) & & #i# % U722 HREFEOBSF 2D TV 5,

EASA OHAEITHE - 7258iiE 2 CAANOHIG T2 Z L2 AR L TRV . £ D%, S0l
24 77 & DGR A 2T DRI & 725> TN D,

ZIVET 1 50T 24 BIOBEEREL EE L, AA—MEREE R LTz, 1 58 CORITHRER
Xy U RX— O TRBRICHEM N AE LT, SAA—FRITO = X —FZo0nTHIEIE
MREEDNTE T LT, A%, BUERE O 2 5L LI2EERE— N REET 551 &
o TWD, £le, =7 v a—EFTTETZIA FEFHE L TV 5,

(4)  FE L OEHEIZONT
BREIANZRHHTHY . LD 200 B, JAL 225K 100 #OZEZ LT D,

JAL X, =7 A > (T AU I Mizele &) LRERIZ, TERDZEENS OF L —E
A ZRRE LT b, Vertical Aerospace fl:i3, FUAL « H AZE &odfE L7223 5 KR T T
MITZ B L TRV, FHEEZZEIZAARD AAM (Advanced Air Mobility) D B I H Y #H
To, HFHEATZIT TR, BARDPERER L OMBAIRIE D WREME AR L T\ D, VX4 (29
WL, FRATEEBEN BN 2D, 7 O TITHANL THLE DS ETH Y | T 7 X —~—F v b &
GO T, HARDFEZER L OW KT Z e L T\ 5, Vertical Aerospace tHD H#t& LT,
BEAF OMIZEFHEZED Tier 1 B L N— N — o 728 L CEOMREZIEHT 2 58
Thoed, HRODETII LD A —— & OEEEIZHEZ > T D,

(G)  EfEicoNT

HNIZHDA L NNTATER LT V=TV 7 a2 b — =D RFEE T T,
BFET ML, BRI SN TODFIE Y 7 h o, T I A YRR LT S Fam—
Z —OFFET IV, AR CFD % JuicAER S 7228 17 VEMEDI T 5,
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4.3.4 ZeroAvia 1@

(1)  ZeroAvia s

el &ORENT LS Z & < KR EBEMNTZ2ZHE DO BAFE 11, 2017 FIKETRIL S 41,2020 4

WEH7 77 40— RITBE LTz, KFEEBE)NTU — kLA > (H2-Electric) T 5 ZA250

@%%%L\mmfﬁ:iGA%D%¢®8 S RIDOIATICER T Uiz, BIfE, Ml Zem
@ 600kW #& ZA600 Bl & 2MW #k D ZA2000 B DO /KFEEE /ST — b LA B & HiE
Tdh 5, 2025 4% TIT 9~19 Jii DML2LHE THIGCIEAE 300 ~ 1 /L 2027 4£ % TIZ 40~80 Jif
D2 CTHLREEERE 700 ~ 4 L& HEEE LT\ %, ZeroAvia fhi% 2023 4= 1 A 19 H
HyFlyer Il 7’m =7 ho—E L LT, 19 AFY O Dornier 228 WHEHKET A b~ NEHRE
DOHFFATICAEI LTz, T7TIZ CAA & FAA 5 2 BEORIEO EBGEHELZ B L, EE
BRIATHRER D~ A LA b — I/ L, z%@%W%(EM%%ﬂWEE%WAHk§<
DIEEERIR A GINTER Y, 2025 FOpHFEEMIC T TIEFRIZHEA TWD, FFtOIERT 2
YE[EHF 1L, #[E D Aerospace Technology Institute (ATI) & Innovate UK 75 DBk 412
KXo T2 TEY ., ZeroAvia tHIFIEEEF D Jet Zero Council D—E THh 5,

(2) BRI M A
Ty T 4L RZEET A2 H 5 5 IR KRB ORFTE S e~ T —NIT, BEOE

BreE, REE, SEEPEEINL TV,

a. Dornier 228 : il = ¥ ZEE)E—F —|THEE, ERAMVIL THD, ET—
A= FHFEEEZIT) Z LI L o> T, I = P ITHAT L TEERTE D &
[RIRFIC, Hle EAVEA L e R OB A~ DB D 2N L 512 Le b D,

b. Piper Malibu Mirage two-seater : &[22 KA LI2HIK, o T—D 2 BEICH D a%GTE
75 Dornier 228 & Piper Malibu OR(EN L2 5 D Z &, FRIFKED R 25 X
T HI LT, HEHE~DHEINE LTND,

(8)  ZeroAvia tH-OHFBHFE Eh A

HEHE S X7 D DIRBEALZN R D 2/3 13 CO2 LISMIHIR L, KFERBET 20 b £72 NOx %
HATREE 2 AT 5 7 o0 KRBT A BT 33 5 feiifif & ik, #K (airframe)
BARIZE DATH T, BRI OHEE S 27 L2 KBEE) ST — h LA NS 5 THE
AEE R D,

KFERNE A2 HRTCTEE L TW5D, ZRMICHOWTIE —EDIUEITHE > TV D AN, FFRAYIC
A —=nNT v T LTV ETIESEN D D, RENITKFEZRTET 222035 By
0, KFRGERRM S B AT CHET 2 NEN B 5, FRRIVICIX, EEIZKFEOTS O helk
WD earRTEBEELLEEZTND
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Reduction in climate impact i scalability | NetImpact i Key challenges
Water vapour &
Direct 02 Nox
contrails
Higher non-C02 climate impact than fossil
H2 combustion [ ] [ ] [ ] [ ] O fuels; Even higher volume fuel tanks
required
. Weight of battery preciudes ireraft
Battery electric ® ] [ ] o 0 e e

@ Comprehensive © Moderate @ Limited

4341 BARAZRLX— HHES 2T ADOLEE  (ZeroAvia f HP L 1)
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4.3.5 Rolls-Royce £1:®
(1) Rolls-Royce (RR) #HAfsE

Rolls-Royce Holdings fl:i%, FENZARMA & < ZEFEEE, MEHHAT 2 OB -
AFEATIE L, DT, . BESELFENT D, KED GE 1L, P&W WA

T, KM P A= —D—DIZHZ b D,

1906 4E|C A EhHERLE S E & U TR, 1914 FFITHiZE— o OV BUER BRLE, %8 D —
ANTHDH~ Y — v A ZABRRFFLT 1935 FIZFER LTe~v— U v D, 5 kR
K CHEA ERIZERIC 288 S Tz, 1960 £, RB211 ¥ —AR 7 7 =2 ¥ O BRI
FEC, REFEMMER T 7 T L — FON— K2 N T4 7 RBRICEMT L, BBV O RE & 3
ICREEEEICHR Y 1971 FFICRE G, EEBFIC L v ERLS ., BEh M 2 o8, Hize
G A (L] ilﬁﬁ%t U CHEEMR, 1987 FITHE R EL I 72,1990 /121X BMW
tt & &% BMW Rolls-Royce #1237 L7243, BAEIX 100%RR 4L EWVER L, AHHICHE
A L7z, 1995 I KE OffizE#— ¥ U liES 4T 5 Alison Engine 42 NI
77

Rttt —R7 7o d 3 iR EWHIRFMRH D, 77T L—RiEZF& v
DIRZ 3 EICHQ TILHEES THEEG L TNEOINE L ClRESNEhED T 7 o7 L—
RZ8M, 7720, BERE T @ UltraFan & U — X Tik, REMHEEEM & T4 v 548%
MAEDOE =R T X U ERAT 5,

2022 2RI RR 2t & L CHE | £ 12,700mil, F4§ £ 650mil, 5% 7E7% 5 £ 60,200mil,
EAETE B 45% % 15 ) 5 BRI ZEFEFT 1%, 52 L £5,700mil, F4E £ 140mil, Z{EFK S
£47,700mil TH Y, 7 LIZBWTH— B REM08 656% &, BIIE (35%) # EE b5,
F NI, 72 B T0% & JAiggm T KRRz 2 (Trent = P V%) B, BV
RAV v MEIERH SN/ Y (AE= vy BRT UV UAE) 8 21%, SRR
Bmiy=r vy (V2500 =P y) BNE%EDZ L, R, I = Yo oy =
T 2008 FELIRE b v 7 BIEDOZFFE T 50% 22 5 & i, A4 2043 45 TIZ 4,000
B LLED Trent — ¥ HifiF 2 T,

(2)  Fh e ER A 2
A L7z 01% RR #E0 REWIZEHE T = 2 2 DBAZE « RIEMLE R & 5 KE X — ' — T, 4%
fEfE - R U T RER T MK TH D5, Mgk D FEHIFHA L LT, RR TR D#ERR
B Ch T A Xy K80 DERBICBWTZEORBRMERE L7 X FXy k80 ZFhl L7z,
FRBR Y =R CIE AT EIE = > 2 UltraFan ORBRATHERIEENED LN TRV, T A k
Ny K80 TlIH#E =7z UltraFan # R L 72,

PIBeDXFE « 274 RIZRR A ZEEIC LV B S TEW TV S, Rolls-Royce #EDFF
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Al 70 < HAHR AR,
(The information in the slide images are proprietary and confidential to Rolls-Royce —
copying and onward distribution is prohibited without explicit approval from Rolls-

Royce.)

(3) RR thoHfkBAZEEh A
(3)-1: kBt

R F At DEBLA~T 72 TRt rTRBZeBAZS A ) OBLE NG | EERI BV T H Mz
BRIk D b A BRENEE & (FB: Fuel Burn) ORISR KD HILTEY . £ DI~
FIeALRBENE L LT, SEWRRRICITRHGE ATRE e i 22 BHSAF) . £ D %eiciTE# b, K
SFACICIHEIS LIt > 27 LA O e 2 D 2 REZ M T D (K 4.3.5°1),

2050 FEE TOM, A B NE O/ IRBE T OHEE S 27 203, (LEEHLD 50
I TREFEE M 2 = R VX R & T D EEEE A~ DR ER T 58, U —Ta vk (50
%) o BAARE (100 itk - BLEEK) . K OUANREE (200 2L Bk - BOERK) FHOHEES 2
TATIE, KR E L THRZ—E L (GT) PEVIRIZZR D & PET D, EIEMEREES,
RS /R B O BT 55 DS HE oD 1 SRR I E B A 77U » R GT OKERE GT 2388 H
SNDAREE S & 5,

&0 DU, MIZEEE S I TCOZRLFX —HE TRERFIE %2 5 2 PR - EAREE DK
FAL BT T HEME S 2 T DO HATBR SRR & LT,

+ Less Fuel CGT Hil o & 572 51w E,

+ Greener Fuel :SAF O

+ Zero-carbon Fuel  : /KFEEAlr, EEMLEIF OB & a2l

2T, 2O OBFEMITEZ @ U T, 5l S & MLz B COEE R M 2 50 5 LD
RIS 2 £ > T 5,

Narrowbody & Widebody &
LS (T - Small/medium bizjets Large bizjets

GT combusting kerosene/SAF

More-electric GT combusting kerosene/SAF

All electric
(battery) >2024

GT with battery
(hybrid electric) >2027
GT with fuel cell (hybrid hydrogen)
>2035-2040

GT combusting hydrogen
>2035-2040

4351 BRIBUCIE UM SRS IERF IO RS

Longer-term potential >2050
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Maximise efficiency Ensure fleets are Develop alternatives
of current and + compatible with + such as electric and

future fleets 100% SAF hydrogen

Less fuel Greener fuel Zero-carbon energy

Aircraft installation and integration

In-service support

Manufacturing and Operations

X 4.3.5-2  SRAFFE - ILIREE DARIR BL AR T 7o HERE > 2 7 L F TR E

(3)-2: MiGEE

FAE OIS 1T, BT P r 45%, BT Y0 30%, 5D N/ T —32 X5 A,
BEN S OV MR 1 F1 58 B (SMR)EF P 1T & 2RI 2 AR A T B PR IZ 20, [t ey
FAET UL, RATRERICIS U TR N3 572, COVID-19 13K X 7eiids EK & 72
V. —FF£6,000mil DEMEZH 2 72, £O%, AL £2,800mil £ THEMI N, FE
NEORBELREEED, NTUAV—  EZHRL TS,

B FIENL, MR A —h — & OILEFFRIC ISV TRE, BRI %M L LTid, CAEP
WO (WIZEBRBEREEESR) 128V 2027 FELIEOHREIR SR L 72D T6TF O\ L LT,
WS OBREPED 5TV D, 4 %OTE OEM 12 X 2 B R1% 2030 g
EENTWVS, RR fE LTH, MENHIVUTPIE R = 2 ~DHS AZI-> T\ 5,

(331 475 — & L AR

WRFERHIFE~ DB & LTI, 2023 FFORERA £1,300mil, F—7 7 /1 ¥ —HfLTH
BENFKET 2/ av—tkr 42— (UTC) [EHRD 31 I LA Y | BB/ HAIZE+
o R — 7 RSN T VB,

K x vy Trent 2V —ADH L L LT, 2018 4F(ZRGE HUE L 72 A330neo Hl—
> ¥ Trent 7000 =¥ ({EKD Trent 700 O#EHk, Trent 1000-TEN D&, Trent
XWB DO RCH i 2 )M 24P % & 3812, A350XWB = 2 Trent XWB % il =
B, PERLOEEROHFA Y %2 AE L 2020 FREATED Advance =P HIZ
TEEX - 2E LT 7 BNV =F YRy 7 22N LTHES —E I L W EEE) S
N5, 2020 FEREFITITTATEE L 72 5 UltraFan =2 2 U&7z (X 4.83.5-3),
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Advanced Powerplant
integration
Propulsive Efficiency . Close work with Airframers
Low Speed Fan System Boeing Short Inlet Demo
PGB - Planetary UltraFan Demo

Civil Technology CTi Fan - focused on E-Fan X
programme addresses aide body

% Hollow Ti Fan - current
key technical Trent capability, focused on Whole Engine Systems

challenges single aisle Trent & Pearl engine families

%4 Demos - Adv2, Adv3, ALECSys,
HT3 & UltraFan

Alternative Fuels
100% SAF capable
demonstration
Hydrogen Demo

Emissions
Lean Burn combustion
Optimised Rich Burn
Hydrogen Demo

Manufacturing, Materials &
Services
Composites, Ti & Ni alloys
ALM & new Manufacturing

‘ Higher Thermal Efficiency
~ \ LSS Advance3/ Advance2 Cores
Hybrid Electric Advanced Turbine tech
method development - AiRC Starter Generator Next Gen Disc Alloy
network Cabin Blower High load Compressor
Services & Repair - dedicated Hyb AE2100 & TGS
R&T team + UTC + AIRC

4353 EETL U5 EERITRE L R TR T b

Bl o D U HAN O SERRE ~DO B & L CLL RSB STz,
[1] Carbon Titanium (CTi) Fan System :
AR Ti M & 23858 Lo IRFEAEMT 7
[2] Robust Lean Burn Combustion System : [X] 4.3.5-4
i NOx., {EHEH A B s L 7o A RBERAIT R E, Trent1000 > 2 A AIA A CHl &%
ORI TIEREZ Efti, SAF FIA 100%EH T ORER b Fii.
[3] Advanced High Temperature Capability : X 4.3.5-5
I Iy (AT A FR, BbR) HEEMORIARERE A - 7 1 R 7 $F O Sl
PEABE, AN B o — 7 ¢ o ISR H & B 3A A TR,
[4] Advance 3 Core Demonstrator : [X] 4.3.5-6
BPERE D 7 o U U BN KRR, 2023 4F E TICARE I 50 & R,
[5] Boeing Short Inlet : [X] 4.3.5-7
7 7 ORABACITHE 5 EEHE & U Ol 20y 225K EA A O FLHE b o0 FEBUMERE
%17 > 7= Boeing th: & OILFEINFZE, FEHMELITFE 5 22 R HEN, BEERINITFFA CT& 512
EThy ., HEEMENT L REREE R 2B C & 5 & FHim,

NSO E S L EIFm Y L LT UltraFan #3%3F (14 4.8.5-8,
4.3.5-9), BPR I 14-15, OPR % 50-55 OFEE LM Sz, #iETFEAZ P ThH
V., HELOY —F Y MIREL TR, GTF ThY, ¥¥Rvy 72 (PGB) DOt
1T 3.7 LT ENTE, mEZ—E 2T, CMC B STV,
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Lean Burn ALECSys Demonstrator Engines

The ALECSys programme consists of two ex flight test Trent 1000 engines to allow ground and flight testing of the Lean
Burn Technology System.

The ALECSys programme completed initial testing in summer 2018
« Covering commissioning. Icing testing and Core Water Ingestion
ALECSys ground testing restarted Aug-Nov 2020, increasing the total ALECSys run time to 249 hrs

« Testing included Starting Optimisation, Operability and Stability, Handling Optimisation. Quick relights, Emissions and
Thermoacoustics.

« Ground tests with 100% Sustainable Aviation Fuel (SAF) covering operability and emissions
The first flight test of a Lean burn combustion system for Rolls-Royce on the ALECSys FTB was completed in 2022

First phase of ALECSys flight testing complete, testing was very successful and covered the full list of altitude critical
experiments including: handling, combustor stability, altitude relighting and altitude performance.

Baseline Architecture has been verified and the flight programme has de-risked the ongoing lean burn technology
development work.

Opportunity for further flight testing identified in 2024 to support maturity testing prior to TRL 6 if required.

7Y
Water ingestion

n this document is proprietary and
Hlls-Royce and is available to authorised

ard distribution is prohibited other than
or which it was available.
:nt only

[=s e = A J
y - / -
| Not Subject to Export Contro 100% SAF Fllght test 2022

4.3.5-4 PREEFINSEEE ALECSys

P

Focus of HT3/2 Tested in HT3/1  Not in HT3/2 Demo
Achieved TRL6 Dec 2022

4.3.5°5 iR LHEITIERE HT3
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4.3.5-6 =MERE = 7 HINSEEE Advance3

Boeing Short Inlet FTB

Successful collaboration between Rolls-Royce and Boeing to
demonstrate short inlet technology to TRL 6

POWERING
SUSTAINABLE FLIGHT
Supported by the FAA CLEEN Il programme

Ground (at Stennis) and flight testing successfully completed

Aerodynamic performance evaluated at key conditions of cross-wind,
take off, cruise and high angle of attack

Aerodynamic performance of inlet and compatibility with Trent fan
system demonstrated

Aerodynamic performance as expected from CFD analysis and
acceptable

Fan blade vibration levels were similar to baseline and acceptable

neerjpg the Intelligenter

Boeing evaluation shows ~ 0.5% fuel burn benefit potential

Has successfully demonstrated a key technology for the UltraFan
programme

4.3.5-7 Boeing Short Inlet
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ROLLS

ROYCE

Our incredible
testbed

10,000 parameters

200,000 samples per
second

140,000-litre fuel tank
155klbf capability

X-ray 30 images/sec

ne information in this document is proprietary and
anfidential to Rolls-Royce and is available to authorised
:cipients only —

opying and onward distribution is prohibited other than
»r the purpose for which it was available.

olls-Royce content only

8 © 2023 Rolls-Royce | Not Subject to Export Control

ROLLS

R{ UltraFan UFOO1 on test

= UFOOT1 is running on Test Bed 80
= First run to idle 24 Apr 2023

= Test Bed 80 is the worlds largest indoor &
most advanced GT test bed

* Heavily instrumented engine ~ 2800
parameters

= Testing opening up of full engine envelope
* Functional testing

= Operability 4 i 7
* Testing status is 65 hrs — o’ i ; — T . T
* 94% NL and 84klbf thrust e TR m%m
- =
4.3.56-9 UltraFan (7 A hXv I 80)
(3)-4: SAF

SAF 1% COz OFEHI T A F K 80%FE LA C & 2 FIREMEN & 5, BifE, HEFA (& MHHH
k) OBAFENTATL, IBAEIE 50% (drop-in) TORITRFE A STV DM, TV VEERIC
IZ 100%SAF TORATAGE R & D fiA, FEBEEH L7V SAF(Non-aromatic SAF) D
BAZE BAFIHINCHED 5N TV D, S BIZFEDFERIZIL, SAF 2B o o OfGRREL &
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RO ELT ., RATHEOARSCEDOPEL & i T & 5 G BRE OB S ST rTREME S
FEFIZ AN TS (K 4.3.5-10~13), D X 9 IR RIZIE, T0 L ABRBERHCREHILKS BT
W, AEBREHHEAT A LB S 2LV 155,

RR tLiZ, SAF # A% &EAICEV A TRV, Airbus 4t/ DLR LT, EVRA
Tx oy b E R & OFRATEIEE EE L T\ D,

The SAF landscape is evolving

2023 2024 2030

% i

to 50% drop in

Up 0 0 d Dp 8 pathways currently industry qualified with several in progress and
Blend with conventional Jet A/-1 more anticipated to meet demand

Some existing and future pathways may have the potential to be

Available today and qualified for passenger operation qualified at 100%

Equivalent to Jet A/A-1 specification
No modifications to aircraft, airport fuel systems or infrastructure

100% drop in

Adapt the fuel to the aircraft - demonstrate equivalence to Jet A/A-1
Specification updated by ASTM and expected to
evolve further as more pathways are qualified
Conforms to Jet A/A-1 specification
No change to the certification basis
No modifications to aircraft, airport fuel systems or infrastructure

. All in-production Target for
100% non-drop in € 2R CivitAero aircratt. @
Adapt the aircraft/engine to the fuel? engines proven and engine
compatible certification

A e T el D (i SR [ Research continues into particulate emissions and contrail formation
Collective ambition to be fuel agnostic’

Requires separate certification process and additional modifications, Aircraft and enginersysfems compatibi l'-tsf testing. and solution development
airport infrastructure Investigation into segregated airport fuel supply systems
Continued ASTM consultation for new non-drop-in specification

4.3.5-10 SAF o#flime

Rolls-Royce 100% SAF flight testing completed

Trent XWB-84 on A350 Trent 1000 on Trent 700 on MRTT
FTB (ECLIF) Trent 900 on A380 FTB R-R 747 FTB Vit BR725 on G650

) Air bp HEFA ) ]
SAF tested & Neste HEFA Total Energies HEFA . S = Air bp HEFA & Virent SAK
partners Airbus, DLR Airbus, PW (APU) WotidtretayiEES Boaing :;’:;(‘fr BAEDESS BIeB NG e e

Brize Norton,

Location & Toulouse, France Toulouse-Nice, France Tucson, Arizona, USA Oxfordshire. UK Savannah, Georgia, USA
Dates Throughout 2021 March 2022 October 2021 November 2022 December 2022
o < = Altitude relight, combustor First aircraft to take off Set altitude and speed
Key Tests g:d:?::.z:;ngnzns:z:roflfAF ::l f:gh;zr:a::i'(u;keﬂff, chmb. stability and engine on dual-engine 100% records for a biz jet on 100%
SMibSIons s Al Hiseinc ancing handling SAF in UK SAF
Reduced emissions due to low Engine performed as Engine performed as Engine performed as
aromatic content of SAF. Engine performed as expected 72
2 z X M expected throughout the expected thr {s] throug the
Contrails data still being throughout the test campaign. > 7 2
analysed. test campaign. the test campaign. test campaign.

Key Findings

All engine tests were successfully completed and all priority test points achieved.
None of the engines encountered any problems running with these variants of SAF component with no impact on flight capability.
Engine behaviour across all tests was equivalent or better when compared to running with regular Jet A-1fuel.
Nothing was identified in these short tests that would prove detrimental for incorporation of these variants of SAF in an existing or future Rolls-Royce engine.
Valuable lessons were learned in terms of tanks/refuelling systems for 100% SAF use going forward.

4.3.5-11 SAF Oi#AEMEEIE GRITIHERE)
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Trent 1000 Trent 800 on B777 UltraFan technology Trent 1000
(ALECSys lean burn demo) eco-demonstrator demonstrator (transatlantic challenge)

World Energy HEFA Air bp HEFA : Air bp HEFA & Virent SAK
Shell, SkyNRG Boeing LR AR Virgin Atlantic, UK Gov
Derby UK Seattle, Washington, USA Derby, UK Derby, UK

December 2020 October 2022 May 2023 July 2023

Key Tests Starting, operability, performance and emissions

All engine tests were successfully completed and all priority test points achieved.
None of the engines encountered any problems running with these variants of SAF component with no impact on flight capability.
Engine behaviour across all tests was equivalent or better when compared to running with regular Jet A-1 fuel.
Nothing was identified in these short tests that would prove detrimental for incorporation of these variants of SAF in an existing or future Rolls-
Royce engine.
Valuable lessons were learned in terms of tanks/refuelling systems for 100% SAF use going forward.

Key Findings

X 4.3.5-12 SAF O@E&TEFEZE (M F5EEF)

N : 3 LS\

: World Energy HEFA ¥
SAF tested & partners Air bp HEFA Shell, SkyNRG Air bp HEFA

= Dahlewitz, Germany Dahlewitz, Germany Dahlewitz, Germany
EacationDates August 2023 January 2021 July 2023

LOALCH S Starting, operability, performance and emissions

All engine tests were successfully completed and all priority test points achieved.
None of the engines encountered any problems running with these variants of SAF component with no impact on flight capability.
Key Findings Engine behaviour across all tests was equivalent or better when compared to running with regular Jet A-1fuel.
Nothing was identified in these short tests that would prove detrimental for incorporation of these variants of SAF in an existing or future
Rolls-Royce engine.
Valuable lessons were learned in terms of tanks/refuelling systems for 100% SAF use going forward.

X 4.3.5-13 SAF O S VTEFEZE (M F5EF)

(3)-5: L

BENMEE ST, RR AUX UAM IZEI L TR0 | EEhfEdE, @B, (RaEmkis, &
FRZR L, HEHES AT LD TEHEa L R—3 2 FEHBE LTS (X 4.3.5-14, 15)
TIEBEERR D7 HRAUREIEEER A, IS XV mEISAEGITR 5, HitEL 2T A
TTURR AW L. A ORGP EIE LT HIRIT A Ak T & 285 (109 L DLV
fR) #HE L CW\5, Airbus fk, Safran ttEfiA, EU &4 45 L7-9 2 C (HE-ART:
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Hybrid Electric propulsion system for regional AiRcrafT). 100kW #%72>5 1MW #k £ To
BENC AT LEBFE LTS (X4.3.516, 17),

X ORARIEIT. [AFLITRELEM (FC) T OEE S AT AMEELRUET 5 2 L 28K L
Teo HAZ—E Y (GT) HELOEENA T YU v AT MIOWTITFERSL
BEIINAT Uy MEES AT DT, BTV =y b2 DU b OBRBEHELDIZH 5
D EDDERIETH D ERLE L T D, MRS, MitgEEI L REMILERFE, 29907872
E) . BEMRIC L D DU 1T v A k& & T MEE (More Electric Engine) (2 & 2 8 #
de e CICHLY MTeigmg (X1 5.8.5-18), Horizon E-Fan X 7’1 7' ASEIZHME LS 5|
FEIN RS 2 1) | S5 72 O OBFIF S 2 D TV 5

Rolls-Royce Electrical will sell power and propulsion
systems to the Advanced Air Mobility market

Advanced Air Mobility (1-19 seat) Regional Aircraft (20-150 seat)

Turboprop Regional Jet

Small Propeller

MARKET SEGMENT

Battery electric

Hybrid — Piston engine

Hybrid — Gas turbine

PROPULSION
TECHNOLOGY

Hybrid — Fuel cell

H; Combustion/ Mild hybrid

I Market addressed Il currently not covered O coremarkets

X 4.3.5-14 #iZEx= 2 EBELICET HEZE

Small Propeller Aircraft Urban Air Mobility Commuter Aircraft

Efficient and quieter flight at reduced Electrical Vertical Take-Off and Landing Efficient sub-regional transport
operating cost & zero emissions vehicles (eVTOLs) has the potential to for up to 19 passengers
= Preparing the industry for transform the way that people and freight = Reinvigorating regional airports, reducing
electric products at scale move from city to city travel time and connecting rural
= Silent, safe and affordable service communities and airfields to reduce
on inter-city or intra-city mission travel time and connect rural communities

X 4.3.5-15 #iZEx=> ¥ EELICET 5 EZE
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20- 400 KW

products egh
ms0 10000 (s

Lot < 1500 mm |49 <500 mn

4.3.5-16 FTEML XU — ML A VIR T BT T A
(ZED>5 100kW #%. 400kW #%. 1MW %)

Defence Electrification
Products

HP&LP Generators -

Defence
Product 1

Defence
Demo

Conventional Power
Electronics

Power Electronics
Controller

T Civil MEE
Motors/Generators

MEE Concepts & Business Cases (Special Missions)

Parallel Hybrid Parallel Hybrid
COTS Power Electronics .~ Flying Demo Generator Product

TGS Generator
Product

He-Art Generator

X 4.3.5-17 MiZEx 2 2 EELICEE T 2 HIR IS (He-Art O H 5E)

Evaluating new disruptive
technology benefits through:

Pitch Cnt.

* Electric boost — optimized take-off
& climb; E-taxi, E-assisted idle,
electrically assisted transient
control

More Electric
Engine Benefits

Optimised Gas Turbine sizing -
optimize GT & PGB sizing for cruise,
including option for variable
propeller speed

New disruptive technology
elements are rapidly

developing in other market o
segments Emiie] Ei] Remove RAT - Mitigate weight
System A/C power System . t by Jacing th ;
s impact by replacing the engine

= New motivation to H driven generator & RAT

challenge the conventional
approach

; APU Replacement - Mitigate
weight impact by replacing the

APU with Turbogenerator

Platform level optimization

DC-DC
converter

ESS Option - use energy storage
systems (ESS) to compensate GT
altitude effects

Generator

Operating profile

Certification boundaries HV Battery

System

Offers up to 2-4% fuel burn

reduction with improved Air Blower / AC -‘Opportunities t(_)
T/0 & climb Small Gas power A/C electr\c_al system /_cabln
rformance. Turbine blowers from hybrid system high

o voltage supply

X 4.3.5-18 #iZEx— v EENMRICRE T 5 HiffrEgrs (MEE)
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(3)-6: PR F— - KFE

o7 YRS, MIT 7 8 ERFETEBE L7 1Y =27 » NAPKIN (New Aviation,

Propulsion, Knowledge and Innovation Network)IZ& N L. # LW ka7 b, #E&
BIZRRRRE R AT ~D=— R BURBRBE(RFERL, #BI&72 )2 ZED 5 2. KEMZEHKD
PR FENEL NS E T, W ONORHRZETIX, REBUNED 5 2040 FFE T
D Jet Zero"Z KHTE HRMBLERTWD, 7220, ZORMBULIZIES U — 2 KEPKRE
MG TE 2 2 L 254 E LTEY ZORHREER TE 200 ENIC OV TIEIR TR
ZEW,
Bl i7" 10 75 5L LT, AE2100 Bl o 22 800kW &M & B0k L7- &% M L.
[RKFE (GH2) ZRBEL CHRBAIT O M EERZ i, —> P &#) (h#) & GH2 %
AWTWER, MERKIT 7 0 v Z2ANTN D, KFEITBRBEEEE 2E < | BREEIRE) <k
AN U 72 22 ERBEDS AR, A%, _—Ax VU r % AE2100 #4755 Pearl 15 I ~28
B L, iRk FELH2) % 2 3B~ BRI B T3 2 R,

FEBRIT, KEI vy EINAT = AD NASA FEBRE CHE LT\ 5, BINTIZE Ziak
ST ZERE B O RBR R 2 i T 2 0k F o TR, FEENCIE, £ b biRikkFE o fl
BRAIEDFE L7202, BN TRl A i3 2 & U, =2 Vv % A (RISKFEMLG
RIS TND DLR D7 U AR— AT R L) ~EET D70, FA Y0 BIRIRAKSE & ik
LTLDHZLiThn,

BRI S & 0 MR KR D AT » 715 - FJE - A7 & ORI 2 B H 20,
REL 2 2 78T DIRIRAKFEOIREE & ORI, = VU EREICKRE S BT 5720,
BARBRGTE = DUV DA =T 2R EICRET D) (X7 TR E LT
IXT, T—ANRUTERERMOFTEL T 207 8) 2O IR mA H TV iz,

T, X0 OREEER L WEWERE, L OR T OUGAMEREIRE Ao X L 7 [EN B E
ORI ET &2 RR 1 E 13 1-4atm 24878) . REMG DO 7 — 2 "RV T HIE &
ZEORE LT RED (A - batm BEZMEE) 2OV TH, EmORMAH 5,

ZEWE A DT B DA 7 TEAEICBE D AFE S £ < B D, KEFIHDOT-DITIL, 1E
Korv Az, SAF, KEE 3 Y OBREHILG A 7 T 222 T 2 LB B
%o FROKBIIEHEBKE S, A7 RG2S 5 L B2 b DD T, EEISE
T 5 DIE 2040 FRUT72 D5 DO TIFZ2 W (RRILYFDOEL),

(1X] 4.8.5-19, 20)
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Wh Hydrogen willbe central to the Energy Transition

Hydrogen is driven by journey to zero carbon tail pipe emissions & the use of
synthetic fuels

1. Aviation, marine and land power are under intense environmental scrutiny

2. Hydrogen has emerged as the most direct route to zero carbon emission at the tail pipe
encouraged by strong political support in EU, France, Germany & US, which has led to partner &
| customer activities and demands -though the enthusiasm for hydrogen is more focused now
3. Strategically, hydrogen also offers attractive economic and sovereignty attributes, boosted by the
emphasis on greening and net zero

hydrogen?

4. Whether hydrogen as a direct-use fuel is the end state fuel for (the bulk of) our applications
remains unclear, as both hydrogen as a fuel or SAF require significant change; however, hydrogen
as a feedstock will play a central role on the net zero journey

5. Hydrogen also leverages new power modes in the form of fuel cells, which may be relevant to the
Rolls-Royce businesses

6. Qverall. hydrogen will play a key role in energy transition globally and we must protect our ability
to operate into that space, enable our access to the feedstock and the fuel and be in a position to
D, ¥ - )
I exploit the energy transition to benefit Rolls-Royce I

4.3.5-19 7R EIKGEITHY T D7)?

Test early, trial-fast, learn-by doing with structured de-risk

Lavoisier Engine zero (111/2) GHZ (11/3)

* Green hydrogen gas * Pearl 15 donor with Fully redressed Pearl 15
demonstration modified hydro-mech and » 100% gaseous hydrogen
» Safe fuel handling thermal management control and fuel system
« Starting, ignition, systems to de-risk LH2 + Integrated engine zero
shutdown and control incorporation (min-change ‘technologies
stability / underslung equipment) + Structured de-risk of
* HybAE2100 donor * Fuelled by 100% SAF hydrogen propulsion
+ Testat Boscombe Down » Testindoors in Germany in + Prove mobile engine test
standard pylon stand and facility
configuration (61-bed) « Test outdoors at Stennis

4.3.5-20 JKFRE GT IZ L 6&{1%9%;&7 =74 M%,u

_81_



AT TR N ZEREIE I (R BR TS e e K 4

4.4 FHcmEaE —E
A BIOWFFFHE TOXMFIEHEES - BEmSE 2 L TRITRT,

(1) ONERA
Marc Lesturgie Director, International Affairs Directorate
Phillippe Novelli Program Director, Aeronautical Propulsion and
Environmennt
Jerome Huan de International Cooperation Officer
Kermadec
Cessile Moreau Assistant, International Directorate
Phillippe Baumier Director, Aeronautical
Olivier Dessornes Deputy Director, multi-physique & energietics department

(2) Airbus

» Senior Director, International Cooperation and Offset

+ Global partnership strategy Manager, Business & Industrial

+ CEO, Airbus UpNext

+ Materials, Processes and Tests, Senior Expert Composites Materials & Processes,
1ACM

* Technology Roadmap Leader for Composites and Polymers Materials & Processes,
Engineering R&T

+ Vice President, Zero Emission Aircraft

+ Head of New Energy Business Development Strategy, M&A and Public Affairs

+ Vice President, Strategy & Marketing, Airbus Japan

* Director, Strategy & Marketing, Airbus Japan

(3) Vertical Aerospace £t

Andrew McMillan Chief Commercial Officer(CCO)
Eric Samson Senior Vice President of Engineering
Steph Foster Secretary

(4) ZeroAvia tt
Dominic Weeks Head of External Affairs and Marketing
Ben Silver Strategic Portfolio Manager
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(5) Rolls-Royce fI:
Alan Newby

Jason Ash
Katja Lohnert
Ash Owen

Itxaso Ariza De Miguel

Adam Newman

Herve Morvan
Matheu Parr
Pat Hilton

Kaoru Okamoto

Director - Aerospace Technology and Future
Programmes

Head of Product Development - Large Engines
Chief Project Engineer - Sustainable Aviation Fuel
Chief Engineer - Civil Technology & Future
Programmes

Chief Engineer - UltraFan

Chief Engineer - Hydrogen technology
Demonstrator

Chief of Future Platforms

Customer Business Director, Rolls-Royce Electrical

Head of Manufacturing - Experimental Test

Partnership Project Engineer and Liaison Manager

—Japan

(4% Hi()~G6B) : %, &k 3 » P2023D401~P2023D411 ]
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HHE FL®

5.1 Atk DA S
(1) 2023 4 1 A2 5 2023 4 12 A £ TOEMBEBIMRELRIC ISV T, ROFEHEIE
HIhiz,
Boeing ft :
COVID-19 /X7 2w 776 OIREIRIL, BLRFRIE DT, 7T3TMAX OFNAFFE &
ZO%OWERME, TTTX FRAEOHEYS & JRAETIE M OBIRE , Y R M5~ D IR
A, NASA & 3LFEFZEd 2 TTBW SERERE DB S
Airbus 1 :
COVID-19 /"> 7 X v 7 b OEHEREL, B EOIH, A320 >V — XD A
Wi, A321XLR DRSS, A350 IRAETIEMHEDOBIE, A380 % FlV 7z K fize
B oD EFERER
NASA :
KXY = 77— L5250 X-59 OMERIRNL, 2EHX X-57 Maxwell D4Ry, SFD
(Sustainable Flight Demonstrator : £#f¢ f GEAAT F23EH) 51E DO HEFR L, Boeing
ft & FE 2 TTBW FEFEHE 7 = 7 F L D)
FAA “EASA :
T3TMAX (2351 2 FRREREE g o, AGER 3617 2 iRGEREBA M D #i#E 2 BT 2 3w
& A&, ODA (Organization Designation Authorization : & EI THLHRARE) DA
B L, ZOfft eVTOL BEESH D Fr LW GREE Y & & 2 DR
=g
HEFHA ADS-B LH EEH - EoTr—2 U v 7 im(E, BMAKOEMNE R, &
HlOFFE, HERREE FIEE o 321k
Z DA :
- UAM EMboE, e (Ef), ~A 7Y v B, e X745 fil#r=0)
DEEIRBRAZE & FRGERS DOHER
- Embraer fh BRI (E175-E2, #iil4 —R7 o v 78 BHLRL
- HE (C919) DOHEIARBHZFEIKTL
—  Boom Technology - Overture % i s i o Rl k£
—  ZeroAvia ft:, Universal Hydrogen M /K32 BREFE e E iy O B F IR0

(2) RIEAEEE 2. BRI K OEH LB O EARBRR B & LT, Sl &HE LA NOHEE 291
BT OINERD D,
YR A VR B R 0O B FE B (321X LR, 7T3TMAX #4 Ak | v 3 B 198 1% e 24
YRR B s o Bas B m) (777X, 777X Wi, A350 BE¥k%)
Boeing tf -« Airbus LA @ KMk OB % E 1 (Embraer #1:, ATR #f,
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Bombardier f:, COMAC 1:5)

TIBW 7 LTy R 7« "7 4 (BWB) SARBRE I )T 7258 L2
B IARTAR OBFZE, B ED M)

IRFEIREIZE R 72 E RSB 2 0F98, BHIEE I
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P2023D201 EMBRAER Release of Deliverables and Backlog 2023 1Q

P2023D202 forecastinternational.com 2023.4.17

P2023D203  Airbus Web Site, https://aircraft.airbus.com/en/aircraft/a320/a321xlr

P2023D204 BB 2023.6.5

P2023D205 Bombardier Web Site

P2023D206 Leonard Web Site

P2023D207 VC 2023.3.7

P2023D208 ENR 2022.9.27

P2023D209 AIN 2023.6.20

P2023D210 Heart Aerospace Newsroom, 2022.9.15

P2023D211 Boom Web Site

P2023D212 Boom Newsroom, 2023.6.20

P2023D213 Boeing Web Site, Orders & Deliveries, 2023.6.26

P2023D214  Airbus Web Site, Orders & Deliveries, 2023.6, 2023.7.3

P2023D215 Embraer Web Site, Orders and Deliveries, 2023Q2_embraer_orderbook,
2023.7

P2023D216  Hi%, 2023.6.19-25

P2023D217 Boeing Web Site, Boeing Reports Second Quarter Results, 2023.7.26

P2023D218  Airbus Web Site, News Room, 2023.7.11

P2023D219  Airbus Web Site, News Room, 2023.9.13

P2023D220 Embraer Web Site, News, 2023.8.23

P2023D221 Heart Aerospace Web Site, News Room, 2023.9.11 &>

P2023D222 Boeing Web Site, Orders & Deliveries, 2023.10

P2023D223  Airbus Web Site, Orders & Deliveries, 2023.10

P2023D224 Embraer Web Site, Orders and Deliveries, 2023Q3_embraer_orderbook,
2023.10

P2023D225 Airlines Web Site (%7, 2023.10

P2023D226 FI Web Site (£7>, 2023.10.12

P2023D227 AVW, 2023.12.6

P2023D228 Boeing Airplanes X, Nov 22, 2023.11.22

P2023D229 Embraer Web Site, News, 2023.10.26

P2023D230 Embraer Web Site, News, 2023.11.10

P2023D231 JAL L AU UJ—2A, 2023.10.6 |IMN

P2023D232 Boom Web Site, Newsroom, 2023.11.9

P2023D233 Boeing Web Site, Orders & Deliveries, 2024.1
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P2023D234  Airbus Web Site, Orders & Deliveries, 2024.1

P2023D235 Embraer Web Site, Orders and Deliveries, 2023Q4_embraer_orderbook,
2024.1

P2023D236  Airbus Web Site, Newsroom, press-releases/2024-01-airbus-reports

P2023D237 Boeing Web Site, Updates on Alaska Airlines flight 1282 and the 737-9,
ER

P2023D238 Embraer Web Site, News, 2024.1.30

P2023D239 FAA Web Site, Newsroom, 2024.1.17

P2023D240 Heart Web Site, Newsroom, 2023.12.19 & 2024.2.1

P2023D241 #fh IR H#HAE & & IR

P2023D242 GE 4Q 2023 Earnings Release

P2023D243 RTX Reports 2023 Results

P2023D244  Pratt & Whitney GTF Fleet Update Conference Call

P2023D245 Rolls-Royce 2023 Half Year Results

P2023D246 Rolls-Royce press release November 28, 2023

P2023D247 AIN 2023.11.27

P2023D248 Flight Global 2022.7.

P2023D249 TC 2022.11.1

P2023D250 ATI 2023.8.2

P2023D251  Flight Global 2023.10.6

P2023D252 GCC 2023.10.17

P2023D253 HC 2024.1.29

P2023D254 BW 2023.11.16

P2023D255 IUS 2023.5.4

P2023D256  https://www.nasa.gov/directorates/armd/aosp/amp/

P2023D257 https://www.nasa.gov/directorates/armd/aosp/atm-x/

P2023D258  https://www.nasa.gov/directorates/armd/aosp/sws/

P2023D259 AVW 2023.2.22

P2023D260 https://www.sesarju.eu/U-space

P2023D261 AVW 2023.1.27

P2023D262 AVW 2023.2.8

P2023D263  Joby Aviation Newsroom, 2022.5.26

P2023D264  Joby Aviation Newsroom, 2023.6.28

P2023D265 Joby Aviation Web Site, Newsroom, 2023.10.4

P2023D266  Joby Aviation Web Site, Newsroom, 11.13
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P2023D267 Joby Aviation Web Site, Newsroom, 2023.9.7 [Z7)>

P2023D268 Joby Aviation Web Site, Newsroom, 2023.12.20

P2023D269  Archer Aviation Web Site

P2023D270 Archer Aviation news-details, 2023.5.11

P2023D271  Archer Aviation Web Site, 2023.10.26 & 11.10

P2023D272  Archer Aviation Web Site, 1.22

P2023D273 Lilium Web Page

P2023D274 Lilium Web Site, Newsroom, 2023.11.27, 12.6

P2023D275 Blueshift Press Release, 2024.1

P2023D276  Volocopter Web Page

P2023D277  Volocopter Web Site, Newsroom, 2023.12.13

P2023D278  Archer Aviation Web Site

P2023D279 EHang Web Site, News, 2023.10.13

P2023D280 EHang Web Site, News, 2023.12.28

P2023D281 AVW 2023.3.2

P2023D282  Pipistrel Web Site

P2023D283 EVN 2023.11.6

P2023D401 ONERA &}

P2023D402  Airbus #L& %}

P2023D403  Vertical Aerospace f1:& ¥}

P2023D404  ZeroAvia L&}

P2023D405 Rolls-Royce tE& )

P2023D406 https://mediaassets.airbus.com/pm_38_551_551293-
6xelcesj2m.jpg?dl=true

P2023D407 https:/mediaassets.airbus.com/pm_38_572_572551-
p8wkkdim6n.jpg?dl=true

P2023D408 https://www.airbus.com/en/newsroom/press-releases/2023-06-airbus-to-
trial-in-flight-auxiliary-power-entirely-generated-by

P2023D409 https://www.airbus.com/en/newsroom/stories/2021-03-cryogenics-and-
superconductivity-for-aircraft-explained

P2023D410 https://www.airbus.com/en/newsroom/stories/2022-07-how-blue-condor-
will-accelerate-airbus-first-hydrogen-powered-test-flights

P2023D411  https://www.researchgate.net/publication/328137723_NON-

LINEAR_AEROELASTIC_BEHAVIOUR_OF_HINGED_WING_TIPS



	1 HP版【最終版】2023年度技術開発動向調査報告書表紙
	2 【最終版】はしがき・名簿・目次 (HP版）
	3 HP版【2023報告書】本文合体版1ab
	4 資料１(2023年度）(HP版）
	5 資料２(2023年度）（HP版）
	6 資料３(2023年度）（HP版）

