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AAFBRALARE 500 0L EAZIEL, AR b &SR ETEHEZ LIAA TS DD, an
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FIA A FNEBID BRSNS Z B AN I RBHE N B 5, ©

(8/11) Boeing #f: CEO 1%, &4 IIBAEHEITH D 737-10 & 777X UL O FRAEEAT K
OEBAREMEO @ W 777X BRI EARIZEAT 2 LB _XTnD, 20 1~6 HOR
IR ORFZERR R 213 5 fiF 2,000 77 RVICHBE 72 v o 72, ©6)

(12/17) Boeing #Li% AS21XLR IZRHLT 2 H A L TH 7 T 4 ¥ —0 b Ot #
UNEE % B 4h, Frieg T 737TMAX B2 BB & L7=Lial® New Midmarket
Airplane(NMA) & (38720 | 2 7 T ABLE T 250~275 5D T A RRT ¢ BT Bk
5,000NM % A3 % 757-200/300 DR, 2020 FARKR Okt x Higd, 6D

(2) 737 MAX 7

(4/19) Boeing fhix, 737TMAX BUEED — IR RBR BRI O RGBS
e HE, U T D 90 WAERAT D 16 thiCH#EE ARAabE b X olE, hEe%
\F. Southwest #iZ%. American #iZZ. United #TZED 3 tH13 A7 63 HEOEM LA+
ZUE, FIKIE 2 FRTOEET A VERIZEDZHDT, —DOELKEMMNIELL 77—
AENTHRP>T-HD, ©

(6/18)  T3TMAX10 2T, 2017 4 6 A D r— FKiE 2020 FOFMFTE T
Bboeh 3FEEND 2023 AT E, ML T3TMAX9 LV 66 A » FHEVNT 143
T4—bF8AF, 27T ARMET 204 5, 17 7 ARLE T 230 Jifi, 7T3TMAX RUEED
Z1ERE 3,291 BN, T3TMAXI0 I3 408 1, ©9

(8/27) A > FHLZEYMFIE, 1FIF 2 450 12 73TMAX B O iEfT FFBH 2 /&R, (70

(10/28) 2020 4 11 A ® FAA |2 X 2 RATEEILAEBRUARE, 195 BELL EASHIAT S 41,
e thlE 200 #ELL 2 EMUIC R U7z, BRI H PE 19 B87278 2022 EHJEAIZ I 31 #%
W25, v

(12/2) FAA DNEMIFBHZ RO % 1 F2TE 9 < CAAC bHHZR® T, T
ENVIKENC R ST R 370 80 2 5 3 30 11X EMIT, 7EH%Z 2023 4%
TR T DFHE 725 7248 2021 FERTH 6 /A LM CE T O ZEiIT# L,
Bank of America /%, Boeing fHiZMBE@ELNEBHE TH L —F, KB ZE 5
HIUTHE IO Y =T %55 DL r~Ikfa-> T 5 L 454, Boeing 0 2%i&011E
IEHED S O 7T3TMAX B O Z 1R R I > T D08, K SRR < SRt i3 R
27N, (12)(13)

(3) 787 MKk
(4/10) FRAEEEMEICHA ST D ADOAERE O S & REICRRFMZZE L, 80 #LL
L@if‘ﬂyﬁfﬁ%{mr ML TWERE SR M2, MEON, kbW DITEEHM
ARRAE A O R G T, A28 X AR IERR Y AR H o7z, T
(5/28) 787 iﬂ%%tﬁm@—ﬁ?ﬂ%ﬁ: T, FAA MLARTRERS U 7= it/ R RE L2 BE U AR OR
DFEAIE WA KD T2 %, JEHH ORI ITIERIMR, 2020 42 11 AD 2021 42 A &
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T, AEFEEEH O —HORNEEIT LY KA hWr L 38 AR L72iE220, CEO I,
TEE D) 100 XA FEHITHAD RIATZ LT 503, e EEL L, 03

(7/13) South Carolina /M Charleston ® 787 kKA T35 Tid 2020 4E 10 H 75
OAFEMERMBETHMA 2D . 2021 XN ETIC 14 A HAT L7zDOR, HELT
WHK 100 BEDON, SETICHIFTE 201K L RbND, ZD-H, HE¥EED
—HEEFET A D ERIEEE PN R E), AEL— MX 5 LTI,

RV IIR RS A EWBE A, A EOL o0 T i G R BREE AT T ORE & B,
W, REEE)72 T AOMERFEICL 2O T, ARERICFHE-S TEY ., &I T FAA
NOHEDOARFEELBERHENALTND, 70

(10/14) &2 3 4E[MIZ Leonardo fH2NMHANL T - G R SRR I H S iz
MPS 8T % i mIC R E AN D D Z L 23R, Boeing f11%., Leonardo 12 MPS
BB OB DEEA A2 F72F U MPS fEHLE S 2 L Cuv % Spirit Aero
Systems fHIZH b DAL 2 FRk L7z, MPS #EOE X, Airbus fEBOBEAKIC S H &
nTwnap, an

(11/6) 787 BUMSITTHIGEEALL 10 4R 2 R CZIEMEUE 1,400 2 %2, CFRP 12X
DR EALE CREIIIEORE L Y 28IM B35 2 L0202 v R CREBD A FEE 777
HURES> A380 MURESE D KIUFE A iR S 2 W T, M2l TE eI 787 MUk 2 1E i
LTW5, L2l 2020 I L fERE O A& TRAZE L, Bz mIT
T FAA &g 7232 D BiglETc - TRV, 2021 455 3 TUEHIOMAITE = T, 105
WOIEE A Z TS,

(11/11) Y7 IFA =00 DOF X MO REA I L, A EEEIT 5 15 2
BT TV DA, i AR ORI, 9

(4) T77/TTTX Fs

(6/28) FAA I, 5/13 fF L &7 —THRATRBR T O, B DY 7 by =7 ORE, K&
UORF437e 7 —# 1T B'ﬁﬁ‘%) ez £, B L 720 o TR o8N % & 2 %
L 2023 EFOFIEITEHE L WS Iimx -, FAA 12X 5 &, TIA(Type Inspection
Authorization) DI TRERBIAAIZBEIT 2 11 MHIC K SEmIIARTEEGEICE-> T LT,
2020 4F 12 H OFATHER Tl & 7o BTt E R 787 @*&E%@%UTEHVXTA
CCS(Common Core System) DZRE % &Te 11 HE ORRFEERH DL LD L, =
AUDIIMIZEREBR % CTIEB L < 20, FAA OFRETBGHEXZ1T 9 1,500 4 OiAfk
ODA(Organization Designation Authorization) 3 +/3§6E L T2 & A3RRE, 60

(2/122) PW4077 = v Z#5# L7z 777-200 DK / W4T % United328 fH73,
PRERZICA T Y U RR, T N EERERICH R LT 2 L AT, K E E S
wAaZES (NTSB) 23T & BRAA. @@%ﬁ@77/7v~bﬂwabfwt_&
Z iR, United W22 XE HIEMLZ5E 1 U, WA A T2 7 27 « KRR
frZe st b i, @
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(10/12) Boeing iz D 7 7 o UL EZ2KWMA DKL N 7 o 7 L— ROHE
EXEF AR Z 7203, — T FAA j:/\{ﬁ AD(Airworthiness Directives;fif 254 i 510 ) &
FITTHLE LTV, TOHA. 17 L T Boeing & ## L C United fiZE23 FiE L

TWHHEN, AD @?E%J:—ﬁz LianW R385,

2.4.1.3 Airbus tLO @A)
(1) Airbus £t
(7/30) 2021 4£26 2 DU 078 @ SRR L 70%48 0 141 {8 8,000 1= —1 T
BASHEARIT 18 £ 7,000 7= — 1 O RF(2020 5 2 MU -4 1XA14 i 4,000 T =—nr)
L0 2021 FEEO T A 566 #5600 B~ EHFIEIE LT, 7T H 29 HORE
E 145 5 2B IR OEEZ 1T 7228 2 o FRENS TR - T RLy, 63
(8/2)  HUBE DI & Boeing H AR DOREZ I % | R D 2~3 4E CHAEPER A (5144
L, LU, ZOFEIZT Y A —h — XN S D, IR A — B — 3
M CHREZ G D03, ZAUTIRBE OB E R, =0 Vv OO A— SR — L TR
BTV AT AR OB N EDOND Z LIk D, @

(2) A220 7tk
(5/22) EFEITA RO 20%HEALEE SNLDEG, IR TROBEFTHY V7T A
T— L OZWITHEA TV, A220-100/-300 % 649 #E521E L 165 4 Hiff, BIfEIT
5 B/ H CHEPET, A320 BBEOEMMITIA ENNIETZ A, A220 BUIREIX, B rias L=
v % Raytheon ft., 3% Spirit-Belfast #., J2# % Leonardo t1:. fi{&% COMAC
o (PEEAFREAIRE(LAF) AR TN, 5%, A220-500 OBHFE TIL, i
FORRMIKN O B+ T TONEAEE D, Make/Buy IFKE < EbDHmAL, 6

(2) A320neo 'V —X
(5/27) EPEL— RS, 2023 4E 6 H E Tloau HELIETE kE S KYECILRT DR
W Z3FK, 77T CTRBEIERPINE > CTEEHLH Y | MBI IEFICEE T 5 &
HTWD, A320 ¥ U —RIEH PE 60 H THEME STV oS, BITEIX 40 #EICTE & LTW
%, 2021 4F 10~12 HIT 45 #%. 2023 4F 4~6 HIZ 64 K. T D% OMIZEHEZEDOM OV
FTEHIT 2024 4 1~3 AIZ 70 ¥, 2025 412 75 #§I25| & R 25, @0

(3) A350 7k
(4/13) Mz TEOPLR &%), A350-900 & -1000 O D A350-950F K UME
f# A380 TRk D 1 PE& = & 5 S ICIAH T 5 IR RIR R & fead, 6D
(7/29)  Airbus LD R 2> 1% A350 RO BARE & 2025 FFEO ML 2 7KGE, 1R
L. BEDOFHEKITRL, ®
(8/6) A350 Mk 53 Bk IEMIT 5 Qatar MiZE1E, HEMIRETE H OB DD
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22 R OFERITHE, 13 DM A IR 1L, IRARE O & IEARREEN R SR
VR D | FETEFR 23 BRI LWV LR TN G, 89

(12/16)  Singapore #7213 A350F 7 #(+4 7" > = » THOIEA D LOI % #iifk, 2025
A TPEI DA E D | Z OFEMEO R OEMS IR 5, 00

(5) A380 7k
(9/15)  JRAZIRDT A b2t — > @ 9in B 7 0 HEERLER T DS & HEE R OFE A AV
55 K OB FANED T OFE RS & 72 72, EASA 1%, Airbus fLOHERICHSX
A380 TUEE> AD % 10 H 5 HIZ3AT, AP OMZERIL, A380 WD F <L —F —(C
KMGEEDOHEZF#H L5 L 2R Lz, ©D

2.4.1.4 ZOALOB)M
(1) Embraer
BENKFHAE, FAY —Va L F—RTay TR O 7Y REXM L)
5 100% SAF FIIFH £ T, R rlREMIZE 48R 2 F et &5k, ©2
50 5 U —Ya vy MEOREKELZHIEL, #—R7 vy =D 2 BEICHE
#H L, BRIX E-det &R IRAETHER CEEMEORE W 4 FIE T, K& 2R8E ETRAIGH
2 272 70~90 lEOFRL 2 — R 7 v v THEOBE SRR 2 R, 0

(2) Irkut ¥ MC-21 B
0T EHERE AT Irkut AER MC-21 BUEORITRERZ 2021 HRKIZEAD D &3
F, PERRELE A~ ORI B IA), MERE OB AM ERAE B (1) 7=, 7 AT M
AT 17— R T 1 D 8~9 0, KRR D 10~10.5 [2%F L T HHLICENL D 11.5,

(94)

(3) Gulfstream #t
G550 TR D Fc#& S & T, 2003 FELLSK 600 LI EAS A pE S dufz, 95

(4) Textron £t
Cessna Citation Longitude 7% EASA ® TC % Huf%, ©6)

(5) Universal Hydrogen £I:
22554k 2 A4 % AeroTEC 4L, TENIE — # ® MagniX 135 L OUKFEREFE L D Plug
Power fh&EFR#E L, ARFBREHAIFICHE L2 —Y a F ¥ —R7 1w THORI T
B A HE, 2025 4 F TIZ FAA OGRS Z B4, ©9
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(7) COMAC #t
a. ARJ21 Hk%
2016 -2 COMAC 0D 724t D Rl 2S TREMLLL, /e 7 22 O[E M2 70 & Ci
BLE TV, BCKOMMZERE A EUSG T X 22z, WEZIAEHILTE TR0,
Z T 60 HFIEL T\ D U — At Th 5 HIEARMEM EEF(CALC) & AA, [FI4EA
A > K37 @ TransNusa #i2212 2,800 7 R/L%# U T 36% D F4y & Bufs L, 2026 47
* T2 30 # oot 2 FHm LT\ b, LA L., TransNusa %813 = 7 4812 K 5 55
IRTHEHIKRIETTH D H 2, MY TR CRNLT 54 RR T BUFDS ARJ21 U
(ZIETRF Al & 52 D IEN TR, 09

b. C919 7k

(9/13) R EMLZE Y R 1%, H IR o0 P [ E Jik A (C 919 T 738 o (= RO i 22 ~ D AEIN
G & P LA B RO AT CEEPEIC A D & 38, 99

(10/2) TV 77 A ¥ —39 tLOW, 4 FlsRB3HESN, I HAERT L OEREED
BENTEY, @EX—ZATOWIMKFEIZTEIZE Y, Fricz P id CFM
International 184 Leap-1C = 2> T, BURY A7 M@\, £7z, WA ORXEIGN
ARET, PEYFOENES~OEEI IR i L, BICECkiT, BRIV
W2 rE 3 2 K A MBAICBE T 2 K[E EU Mok 2 a4 2%, TEZERS 5t
HEFRZ BHDIZ LB TV 5, 100

(12/20) 2008 4ED v — 2 F Wi 2016 4FO MM FEL 724, b FiMI7=BETDH
B R OFRATRRER 3,272 THH O3 Th D 1,694 HH K 272 L 2 A, FITRERIC
fRAVE 276 THE H1 34 THH LEZ TRV, FU 6 B8O 3 B RITRERZ 1T > T
DM, RIRERD A —F—I\Z & > TERFEBAF A HE L7210 T2 < PERR O FR 35 il 00
HUH TR SR SO O AT L < 720 | SE03 Rist 70y iR,

F 7= CFM International ££® LeaplC = > % ACAE 8D EFE CJ-1000A =/
VUTREBTHITIMTELEST DA 9,
il Raytheon #1:, Honeywell f1:, Moog ft:, Parker Hannifin fF%E 23853 25005
b D, MEE B2 AA T L a v 120 OZENRH D L SNDHN, ZLDBEE Y — ARt
NHThDH, 1oy

(8) CRAIC #t ([ w > 7 [ Rk )

(9/3) CR929 R AEPEMNIERUCEIRA, COMAC #h& m v 7D UAC #E (i Zess
FES DA RSO CRAIC 40T A RART ¢ X, 787 AUFESC A330 B D Hits
DMV, 2017 AEISHE ST BIARIT, 2035 4 F TITHRIK 10% D R T > = 7 #45
2 EIE, 2023 LR E TOYITRIT, 2025 40205 2028 AEDORIZYI S % i3~ 5 48,

(102)
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(9) UAC#: MC-21 7ufk

2007 D v — 2 FiFE 2016 F DM TE ThH o7, i 4 B TORATHRERIT 11 A
F TR TRBR 800 B H 5 700 [ml % #& 2. 2021 4EARFEFERfS & ST\ b, Lol
T 1 A28 S A EA M EEOIBINFERE(2022 4F55 1 TN ES#% & 72 572,
Aeroflot #fi%E D210 Rossiya fLZE~DOHH I 2022 FFHEDO FE L, 712 —ART
A PIOBEEM EFER T, M E/IVFIET VIR, VAT by b, KOS EDENE
IXEAH L, Aero Composite £1:2% RTM SRS HA CRAE S 2 B35, LLRl
IX Hexcel tE & LN 7Y 7L 7 4G L QU and, KEFEEL SRER D Irkut 414
FHMA =T —& LT Y A MIMZ 7= AICH0E, 49l PW1431G =2 ¥ v %4k
iE P EEA, Irkut #LIFEEIC[EHFE PD-14 = ¥ 2 &k 5 MC-21-310 &R T, 2022
FERITRFERUG U, M1 A 2024 I TE, MEESIE 175 #IXIZ & A &3 v &7 BUT
TV —A&E02 6T, Rossiya fZE[M1T O 50 #4126 #6H 225 PD-14 = 3 45k
(2720 . Red Wing fiZ=m1) 16 #6DW 6 #73 PD-14 = > 2 U ##ic 72 5, (103)

(10) & DAEEARBA FE B ]
TR

[Aerion ] NASA & DILFFFZEIC & 2 50 [, < > 4 LA TR, AifeEEE 7,000NM
D AS3 HEARZ K, AS2 B TE D 2030 LHOWIMRATA Higd, (0w
~ v 1.2 TEHIT D 10 D AS2 DRIEICHE R E S LR TS, PR PIEZ
JgFe, (105

[Boom ft] (6/3) United fiZ8i%, BIXKGREUS %2 &2 Overture Z# fEE 15 H+4
7' a v 35 BRI, (100
(6/14) Overture 1%, KHKEZYH O~ vy 22 H~ v LT T T,
Trent1000/XWB =D a7z, FNA NRALOEET AT AEfEHEizo
VU, A & A U 2e RS AR I G S ¥z, AL, Concorde [RIARHEEE
HRATIEPE BICIRE S D, Newark~London (2 3.5 F¥fl], San Francisco~Tokyo
(2 6 Rel 2 B4 523, HEMi= A ME Concorde L ¥ 75%{K< | fEkD Y3 2 i#EE
TERENEGI LD &, 0D

[JAXA] (6/17) JAXA X6 H 16 HIZ IHI, =28 1% & B ERRE MO 7T %
1T B E—RKOWH#HS “Japan Supersonic Research=JSR” % %37, (108)

b. /NEE A\F TeVTOLJ

[Beta Technologies 1] (4/8) UPS #1275 1,400l1b O &E#¥% 250NM ik T 5
ALIA-250 % 10 ¥ (+4 7> 2 150 88) =i, RANITEMEL BT T 528, K=
2~ H A RiATe, 109
(4/14) Blade UAM #k& ALIA-250 @ 20 #%BNIZAE, FAR Part23 CTiliESiL
% ALIA-250 (Tt L2 5T 6 4 UL SEDOFEERY /S Ly k& 170mph THa
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EAIRE, 50 4 CHFFREE AIHE, (110

[Lilium #t] (3/30) RA Y 2l 95 Lilium X, #BIEINHOESESPAC)D
Quell Acquisition f:& OAGFT Nasdaq (2 E¥, #fE L3552 7 % O Lilium
Jet D 2024 FFRAEMAG 2 A5 U, EPE K O HLEMIBH 47 1 Z L B0 B 4 8 1) 4,000 /7
RV &ET 5,
9/6) 7 AFEV Lilium Jet M EH% T Honeywell #& D4 3¢5, Honeywell £
X, RTOWMETEZHIEST /NI 7 T4 NA UL Y ATLE, TEA =T A%
444 %, Honeywell £Ei%, BEIZ Vertical Aerospace fEDEIAKIZ S, /LT F
ATAY VAT L EMET DA, Lilium Jet B AA—Y 3 22 p, 112

[Zero Avia f1:] (4/5) HEEEEMIZE COMLRFICIANT, BEECHIGEEREC KA H 5
BERONA TV v FHEEIZR DV KFRREFEMA A RSN TWD, BT 5
Zero Avia #EIT /K EHEHE BRI ZHRH L 7= 6 5 @ Piper Malibu % /817 St [E T
1% 9 J& @ Britain Norman Islander Z L kv 7 ¢ v b CEBFERICSE, £72 2024
EbtE BT 19 JERICH AT 95 600KW PREFEMMAELE > AT A OFRRERFFIZ
WG A iR LTz, 2 British Airways % & O EEF )5 ATR42/72 HUEESe
DHC-8 Bk 50 LA LD V) — 3 FURKICTE AT % 1.6 MW kD /K B EHE M
Hete > 2T L OBAFEE 42 2,430 7 RV AL L7, ARRBIFEE O 2 {8 5,000 77 RV
ZeiEE C & AU 2026 FIT BRI ATRE S LT\ D, 113

[HONDA] (9/30) FE#EbFffit T Ax—vricks, 471V v Koo HONDA
eVTOL D% 253, Wit BN E < W TFo BWETHBE 4 8425 & LT
W5, MAEEEEEIEL 249NM, 2 KD — A2 8 D/ T 0T LI 2D & U
Ty R FaXg 2T 5, 19

[Joby Aviation f1:] (2022/1/7) S4 Tilt Prop eVTOL =7 % 7 > —JF RO\ T
FAA OF5RI| i 25 HRRRE K UK [E 28 H O M 22 MG 2 Bif, 2022 470> b ARATRABR &2
the B, 119

c. THEEK

[Virgin Galactic 1] (7/11) A2 CTH 5 Richard Branson KiE) % Fet 7= FHifih
VSS Unity iZ, ik VMS Eve 25 & 14 km TH) Y B S 40, & 90 km (2 2214
TRz = & REE T 16 pOA NFHEARATICHE), 110

[Blue Origin #t]  (7/20) Blue Origin fEOFHMIZ Amazon DFIZEE TH D Jeff
Bezos [IZDMEF L, FH~ORATIZHD), FH M New Shepard (34T B 2

Gy NE U BE 100 kmPl O FHZEMICBIEE, 3 R OMEREZ R L, T 1
F 10 3 RICHEERE L7z, Bezos RIFFIEN—ADFHIRITIRILZ BHIE L T 5,

11

(24118 Hi#(1)~@117) : %. & 3 D P2021D224~P2020D340 % # ]
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2.4.2 = v Bf%
¥EMEmE LT, EFERT VA= —Ths GE #(GE Aviation), P&W #
(Raytheon £I: Pratt & Whitney #F9). RR #1:(Rolls-Royce #1: Civil Aerospace #5fH).
Safran tE:(Safran £ Aerospace Propulsion #F4). MTU Aero Engines £ 2021 4D
WEERBL 22K 2.4.2-1 (TRT, 2021 4 EEHEREE RICGE. BIFERHIL TR E

231 EnD
GE #t.

QEFREHELIAALTND Z Enbnd,
P&W #LIZ DWW THIAE &R L~ L aiEE DL EDZERE & 720 . TV T

a7 AV ZOFEENG N LEOREMA AR S5,

*2.4.2-1 2021 &, 2020 F£iTB

FATZ Y A= —DINEED

— I CHEHERP AR INTND

First half Twelve Months
(in millions $, €, £) 2021 2020 Change 2021 2020 Change
Revenues $9,832 $11,276 -13% $21,310 $22,042 -3%
GE Aviation
Segment Profit/(Loss) $818 $316 $2,882 $1,229
Sales $8,310 $8,840 -6% $18,150 | $16,799 8%
Pratt & Whitney
Segment Profit/(Loss) $132 $18 $454 ($564)
Rolls-Royce, Civil | Revenues £2,168 £2,516 -13%
Aerospace ¥ Operating Profit/(Loss) £39 | (£1,816)
Safran, Aerospace | Revenues € 3,249 € 4,047 -19.7%
Propulsion #f4 | Operating Profit/(Loss) €504 €699
MTU Aero Revenues € 2,004 €2,049 -2.2%
Engines Gross Profit/(Loss) € 290 €315
(1) GE #t

Bl B LT 2021 HED = > ¥ U RRFEEHUT 1,487
BNSI LTz, LEAP =2 P2 oW TIE 845 5 CThH 1 2020 21T
B L7210 2020 4E 738 B 5 KIEICHY

% 1,720

5815 B XV LTz, ZIEICHOWTIL 2,248 &
BThHo7= (2020 FEDZ1EIL 351 &),

m., FOH5H LEAP =Y N 1,457 &

Tay7EYy FOEM

7 2.4.2-2 GE Aviation £ 2021 455 4 DU EHIF L ONEH] O 245

BETHY., 2020 Fi2B

F7.

FOVRM= D7 7 % —%—E R TOZIENEN,

Three months

Twelve months

ended December 31

ended December 31

(in millions) 2021 2020 year on year 2021 2020 year on year
Orders $7,705 $6,331 22% $25,589 $21,590 19%
Revenues $6,080 $5,847 4% $21,310 $22,042 -3%
Segment Profit/(Loss) $1,218 $564 >100% $2,882 $1,229 >100%
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(2) P&W #h

Rz P AZBI L T 2021 O P U IRGEHEEIE 623 B TH D . 2020 HFI2H1T

% 546 BN HEIN LTz,

(3

2021 #45

4 VP OFRFE% T B ITRiEL 14% 8 Th
. FebmofEint, REx= T Un32%EmL, R vro7 74— —e A
D 28%MIML7-Z&ickb, @

7 2.4.2-3  Pratt & Whitney 1 2021 4E55 4 VU =436 K ONEH 0 355
Adjusted 4th quarter Twelve Months
(in millions) 2021 2020 change 2021 2020 change
Sales $5,115 $4,496 14% $18,150 $17,224 5%
Operating profit $162 $105 54% $487 $426 14%
(3) RR #:

BB 2 (Trent 2V — R)D 2021 4 FH-H DR FE
1, Trent XWB-84: 60 &, Trent XWB-97: 9
BD 250 BETHY . 2020 FOIRIEEH 264

PERIE Trent 1000: 11
T D FIA T

BTHD,

Wt FE, ©

[2.4.2 H#1)~GB) : 4. B3 D P2021D341~P2020D345 £ i ]

I 200
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2.4.3 ZEfE S BAR

(1) HLZeRE G & o LAY )
7. anrHRoOpE

oSO RENT 2021 £ EEHBELTERE Y, 2021 4 7 A 21 BHIZ ICAO 234

7: L7z [Effects of Novel Coronavirus (COVID-19) on Civil Aviation: Economic
Impact Analysis V] O45#% DT F U A CTHRFEEEIGITIZEZRFRIN 205 & THIL
TWo, [AF U AT, 2021 4 10 H THGGELR B3 2020 4F 1 HIEAIZEE S S
ETFHLTHDSDOOHIBHIDONT Y X b H 0 | FpZT 27 ik o[E R
FUF Lo TS, 2O, RO REMAG BT &S 2 v TR L~r

ES

-20%

-40%

-60% -+

-80%

-100% -

TEET 2 DIXELERFER 0D EE X HILD,
Scenario 1
Asia/Pacific
— Europe
— L3tin America/Caribbean
e Mid e East
North America
Jan 2020 Apr 2020 Jul 2020 Oct 2020 Jan 2021 Apr 2021 Jul 2021 Oct 2021

4 2.4.3-1 MizEsttoftigry g (R ER+EE) oFHiE @

A n SO FBIIMERILHER I b B I ATVD OO, 2020 FOML2AETHE

BERTE LS TR, EEMZEEA —0 = D A= =D LT DI L

PN

FMUZEREIE S &b A — B — (A —3—Tierl) IZHIMER N A 7, Bl 21X,

Raytheon Technologies f1:. Honeywell #1:, Northrop Grumman -, L3 Harris 1

7R

XN E o7 (Z® 9 5 Raytheon Technologies #1723, BEAE . United

Technologies %1 Collins Aerospace Systems 13 X O P&W #HA2HS L7722 &1

&£

Ve ENIZIEMRFIC/2 > TWD), 7272 L. Raytheon Technologies £t Collins

Aerospace Systems #[H & P&W #0758 EEHIHI 23% I & 72> T\ 5, Lizhi-

<
M

RFEE G A — B — 13X RETITTE RITH O T D2 RFHIMTAZHEBTE T, Btk
D51 LS> MRO B# S ZE DA > HIBINE R 23 7 H 3 5,
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% 2.4.3.-1 MIZEFHEEEOE FE (2019 T % o 7 KO 2020 FfE) ©

201955407° b1t 2019 2020 20/19
1 Airbus $78.9B $61.3B 77.7%
2 Boeing $76.6B $58.2B 76.0%
3 Lockheed Martin $59.8B $65.4B 109.4%
4 United Technologies $46.9B $36.1B* 77.0%
5 Northrop Grumman $33.8B $36.8B 108.9%
6 GE $32.9B $22.0B 66.9%
7 Raytheon Technologies $29.2B $56.6B 193.8%
8 Safran $28.5B $20.3B 71.2%
9 L3 Harris $18.0B $18.1B 100.6%
10 Rolls Royce $15.7B $11.8B 75.3%
11 Leonardo $15.4B $13.8B 89.6%
12 Honeywell $14.0B $15.5B 110.7%

* : Raytheon Technologies®Collins Aerospace Systems&P&WDET

Bl Z X, & v B BE O PR & 46 L T 5 Recaro £1:5° Diehl Aviation £Eid,
WIS IUUE A & U | Diehl Aviation fhiZ A% 6,000 AT < B L7, k&
Tl Recaro £EDI1E 5 3 L <. Z4UE Recaro fEN EIZ=a / X — 7 T AT OJES
o TND ZENER E > TS, filit, ICAO D> F U FITHBWNTH, ENHE
DOEEIZEERRE D bR 25 & TSN TS, BN (B2 WIRNEER) 13,
LCC &<, Flxma /) I —7 T AREjE /2> TW5DH, —J57 7T Diehl Aviation -
E, RN Z WEBEBROBENELFH LN E0D BV R AT T AT ER
DEELWEZFRR L T 5, 2079, Diehl Aviation #H135F v B a2 (C
EEELT. by VU a—v g VoRMHTES, 2021 4 6 AlZid HAECO
Cabin Solutions f1: & #&£#5 L T\ 5,

X v BV S FE T, ARX R ar TRICET T, Ty B DORAE - Z0IT
Mz, = Z—TFA A2 "ot & Otk & DEREE KA 5 LT 5Eh& b4
bivd, EER. 2020 FNOEBMOBEDBERINTODHE - 1U A L ARR (B
- G FEM, UV ISR, 7 v F U AERES) S35 S HEA SN TEY
Honeywell tE23BEF L7- UVFIHZ UV —= 7« A7 A%, JetBlue fiiZE D,
WOTT TA R ETHEASN TS, SHICF Y BV EREE=ZY 7 TR
T LR AT MOV, =2 —T A4 A b (IFE VA7 A) RKLED 747 «
Y7 FIAEICHREMERHR L S et 2252 - BANED LT D

(Bl 21X, LTE4G OH—¥E ALK E),

- 28 -



NS N AN ZE BRI B [ GRS et F

A . BiRFExHEL - EEME, KEFH
ek B oBEML, KFRMIZ, ICAO, IATA %Yo - =3 v g v HEE,
COP26 TR, MIZEHEITKIT DD HZR ENG | FfRRICHIT T o EE 22 B
FME Lo TV 5,
a. WERIRRE(LXE (GHG : IR A OPEH BRI, Yo - =3Iy ay)
ICAO (2013 4F) : CNG2020 (Carbon Neutral Growth 2020)
(BRBEhER « 434E 2% 203, 2020 4E DU BRI E o)
RUEEB S SORESFER O hE (COP21) %) (2015412 A)
COP26 ICAO EE (2021 411 H)
TATA 1% 2021 45 10 A2 2050 =1 v bR Z IR LT,
(7272 LI R OETRINE 72 )
ZOfh : EU 2030 HAE (GHG % %f 2005 4-C 2030 4% TIZ 43%HIJ8)
JERR DOt 2eBELIERE (/L7 =— 1 2040 4, AT =—F 2 : 2030 4F) %
b. COP26 TO#EAf
COP26 (2021 410 A 31 H~11 A 12 H) TiL, MZESBH~OEY 7= 0 A58
b oz
HEH %A Z B2 (The Committee on Climate Change) O FLfi#
izt s 2 —0xy MEaIgIT, FORBANBIFICIKE L&, HEE D17
A E AR L, M2 X 2 BEHIROBOR b sd <, )
c. MiZEREIZxtT D42 D B - [FROMD : Flygskam (7 Y —2 A% A), Flight shame)

29 LIeBEmET T, MAEBIEH TR & 37, M snE 26 CIIMi R 38 6 s O i
BN ED 51 TH Y . SAF (Sustainable Aviation Fuel : £#fe Al BEfIZEAEL) & &
HIZ, 2021 FITITEIHEE S 2T L (N4 TV vy FHEDHT) BEST

LB I, V— 3 T EORBTIZI NI L T v RED
AT ERPLERSTVWD, £, F—R7ny 77 7 AT Pratt &
Whitney Canada ft:2% DHC-8 MO EHENEFERIT CTH T X BIFIND 7 7 v Ral
5. KEREHEEORF HEA TS (2021 4 7 H. Universal Hydrogen #t&
Iceland MLZEDVKFEFRIATREES), £lo, V—vYa g ko Z—R7m v
%) OEEMLIZEE L TiEk. NASA 2% EAP (Electrified Aircraft Propulsion), SFNP

(Sustainable Flight National Partnership) &> 7=7'1 7' Z A% Ehi, BN TIL,
RRMGEEZ I 1B 0 E (7T A, AV AL A ZVT | T8 F
—ARYT, Fxa, —<=T AVHI— R—=F 2 F, a7, PE, #&E)
23 ZEMA (Zero Emission Aviation) %#%3., SAF <° UAM (eVTOL), EEEfTZEH

(e Aircraft) &\ o7ofrEedir, 8¢Et, B, @M. AT ARERTEZUEL
7274 7HA I NVTOWREEIT> TN D, HEETIIMZZEZES ., Ttk O HMZE
Mo S5 EAG (Electric Aviation Group) 73, /KFEZLEIEMZ ESS (Energy

29 .-
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Storage System : /N> 7 U —_ BAEIEH) & L7z 90~100 5> H2HERA (Hybrid
Electric Regional Aircraft) ®~7'v 77 L&D TWNDH, ZOM, KA FT7 U H,
AEPREEESE T BEMIZEE (2 22— F — X F =R T m y T T X)) OFZER%E
Tu s LARRYMERLTWD,

TEBIMLICEHLTE, 3 3a2a— 24— ARV 2R TV TEZ—a TR
TOMKBRRENSETRVMENTE Y, BEIC EASA OFRGEL IS LTEIE S & 5,
X5, ITHEER SN TWD eVTOL, AAM (Advanced Air Mobility) Ti%, #H#%
@ eVTOL #§73 FEREIFFOIEMI 7)1 7oV 8 2 S, — 50 CIIoKFBRBLER A5 L
ToHBIRBIZE b FEE SN TV D,

EHIZ, T L7z eVTOL FECEEM AT AT LTI, 2021 272 0 HEDO KT
T 7 74 > (United 122, American 122, Virgin Atlantic ffiZ, 7 7 v /v® AZUL
Mz OKRFY — 2210 Avolon #HR0KRFEWA 7 7 L —4% —UPS 4 F D
UPS Flight Forward fiiZ2%) °~U a7/ ¥ — B UVRAY = v NMEOEE CKE
Blade tt, ¥ > H R —/L D Ascen #1:5) 7% eVTOL # % F& 7% (FEAMIIZIE LOT: Letter
of Intent, Purchase Agreement THEEFETITRVY) LTWD, 20214 9 AWD
DOEF T, eVTOL ORI A7 Y 2 =0 Joby Aviation #145 To B AHEM % &
o5& 3,630 L o TN D,

eSTOL, eCTOL &\ o 7o i &K A FH 9~ 5 EEhfT 228 (e-Aircraft) Tid. United
fiZEms A 7 = —7 @ HEART #£:0 ES-19 % 200 #F&1E (12472 2 > 100 #%) |
Bye Aerospace ff:, Electro Aero ff:, Airflow Aero £t Surf Air Mobility f1:,Ampaire
H7p 873 50 #E22H 100 B2 DZIEEES L T2,

HARENIZBWTEH, 5 AK~6 AFIDIZHNT T, EAPIO eVTOL HD R BR
RAT23, HEO EHang EH216AAV (% A\ it eVTOL #%) 12 XV S <z,

| BEEFRE  WEEFREIMUS (MoU. Lol PAF) ATy Flight Hours (SFRIFR{TESMIZRK) ‘

mm.z~ DREAM

R ) vacer
[ o | Shobhess f HELSUL | . ENEEEEL ASCENT 2 Bristow BRI R L )
e PR VA-aX 8851 4658
AN e avouon” COL  iberdfft A7 Brisiow MEmuBERt (@)
b B zcon oo g m
— ey ahiEE
ex~ VOLOCITY 2601% (Volocopter. VoloConnect. Volodrone) ﬂ;“‘;“: a @ 100855%
DETA —— .
o AL1A250/250C [WERPERPN  Sreee o JEBY DERERSS0MESHIE
o< e . -
- o D — |
LILIUM *ﬁﬂ‘f . 5*5,402ﬁ

I.IL-IISm %—\ JET m Azul .;'

($E21) %2020 717 WK~ NClE1308

i .
EH(?MG 2 EH216 1671% HADAIrXH SO T+

& Overair

HERE

m mHIERELIS (MoU. LoT. PAY)

iy SZHIZAHAAE, RALOISHBLEH5113
AN 1c. — BBl L ENTLREOEHRIERE

BUTTERFLY . 20-508% 3 Bri

AToa

Fllght Hours (IEMIRFFAND)

. #Skyworks AeronauticsfeGyro150#658
ﬁ EEoLIh, Jetson One H120#48R5%. 3,0008 74 —4
2022/1/13 Flying

wisk/ EEER COFA | som EXTEE

2.4.3-2 eVTOL #ox kit (& A EMZETE) (2022 4 1 ABEE) @
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723, P[E?® Swanson Aviation Consultancy f1: /ADS Group 73383 L 7= &
TliX. eVTOL, e-Aircraft (eSTOL/eCTOL) DL > 2% FRID XL HI1Z/R LT
B, 2T E S eVTOL, e-Aircraft (23RO LD E D =— X Bip 5T
<HEEZND BlIzIE, E—%—WH, N7V —FK&ESE),

¥ evioL (EmmErmTTT—)
eSTOL. eCTOL

- 2o ¥ UTF6~IEITANSEMUE
- % | OCREITEU— D37 LS, 000 _EOZEECRIML T, MREEEEODRCH T IR EI%WIZE ., IBIEME
RECEORET 2Ol GD . ZLOT AP A ERITIENS 165D HAEATIG (NASA)

% 2.4.3-3 eVTOL. e-Aircraft (eSTOL/eCTOL) #DEHLL > DE 2 FFDOfH ©

Z 9 L7 eVTOL, e-Aircraft 72 & OEEMIZEEH OB ST | BEMHELE S X7
LAOEFEHEZEFIN CHLE—F—nA TV y R 27 04— ESS 72 & T
BRSNS T & & HIT, BEEOBRLS 2021 TRV EERINTND, 2, Ny
TV —ERTEHEROBE LALND,

F o, MIEOKEFIATYH PRI RTRENKEY —vr (M ERERZET)
IKFIRELEM R & OWFFERRFE 21T > T D,

( KEMEREFEGEYATL )

‘ BEKawasaki ¢ SIEMENS
D Zemt _—— CENTRAX
( v eNGie

o MTU
o l' k_/ ) . ! solutions superox
H > 4 - -
CJ P <N Jg‘“ (@) Yniced engine

GKN AEROSPACE | .y \
Honeywell
L ™ [ ] PLUG
oS @ Ml
BALLARD DLUG
@ﬂgﬁﬁf POWER Qpowercen “ ulnn;_!_g/

2.4.3-4 IKFMZEREEER > AT L DfF] ©

[2.4.3TH Hi#(1)~(6) : &. &k 3 ® P2021D346~P2020D351 ]
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2.4.4 WUZET AT I oc WUZEEH] - AR - TRATHIEB MR

(1) NASAATM-X 7=z k @

NASAATM-X 71 ¥ =7 hTix, FAA S L CREOREM AR LN 6| BT
D2 > AT DT T % N2 TR O SERER) 7efit 2288 038 % BT 5 7= O O 55
FEEDHOTNWD, ATM-X ey 7 NMIZ450H 7 7ay=7 ERHY, Tt
NPT D HEIIC R A Y TC, MR - HIRBAR A D TV D,

TIOBNMERT T v N T 4 — A
FOBNERT T N T —2D YT N =T HBRE L
DZEIR Y AT DO 2— Y —ZNE 2T — & ik

R T BV T ¢ OZEE

B L WSR2 MK FE(5,000ft BLT) TIEMICTE 5 K 9 7o\ 7R 22 U8 PREN
D BA%E

H B FA TR 2548 0O 22158 PR~ DR A IS M 7o Mt

B AN ET e B BIFRA TR 222N B IS 22U T 7 B A T&E D K 91T, EHE
VU a—a UERE L, ERBERC X D EEEER X OHBRITO ULk
D

JLoR AT RE 72 2Q 1 A B

60,000ft LA b D22~ AFLZEREDT 7 ANTFREL 725 K H 12, UTM O# &%
FEET

N

I B OBk

(2) NASAATD-2 7’m v =7 k @

BUEDZERETIE, BIAE, 38, BIE, REODER Eikx iafflz By - (mE L, i
%?é%g#%éo_h%®%ﬁ%\$ﬂ@ﬁ%ﬁﬂ(ﬁﬁ#?%t%%ﬂ%ﬂuﬁh
TYAEROMEH %2 FF>) TULEEL T\ 5, ATD-2(Airspace Technology Demonstration
2)TiE, FAA =7 74 VAN AN LT =2 2fE LT, e A7 L THEA
THZ LT, TUoIRFHER TREIEZHE LN bR 2O TR | 72 Rl E <7
— N CRET 22N TEL LT HZ &2 AEL TV D,

2021 - 4 H~9 HIZi% Texas /Il Dallas Fort Worth [E|FE22Hs & ir (D Dallas Love
Field 2836 1F 2 FHREFEFR BT OIL, RO Z ENG 5 RO 28 T O IEMLE
HOMFIE > T,

(38) A N—tFX=2 VT 4 ~DOEYFHIZHONT
GPS DY % I 7o T ®
Ak BV R AMIZE A (NBAA) & 22kt —F— 31 1 v M2 (AOPA) L.
GPS OV I U ZIC LD WFEICHE L) TWD 2 &2 Ba L, KEEPRE
(DOD) & FAA IZxF L, 216 OHEFNT X 5 FEL BT 5 0 MOV TR
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THzRItd 5 X ok 72, ZORMBEICEA L T EEDO GPSIIFEDOR R L LT,
A EORBOEISCZEEA~DT 2 AW WG T D EEE DR LT 5,

4) Z=ofth
R 22 E | @ &

London City Z2#i%. U E— hDTFT ¥ X NMZEHE TREIEFEZLT O WD
TOEFREBRZEHR, L 2o T2, T OZEHITIEE O S@E O P LIIALE L, 2580 5
72 ~ A VBN T- Swanwick 12 D MIZEE Hl Y — A FEEEH O NATS f(National
Air Traffic Service) 2%iEE T HMZEEHE L X NOEHEINTWD, 774 N7
— ZIIERHAFERAR ZFA L TAZ U —r BTz L L bickrahs, %
7o BEEATIC LY . BPH, RERAZE, Fr—r R EOFELERIEICHM b
%o NATS HEDZE ST ¢ L Z—2 L D & TOZ MG L7y
—VEBMNTZZE T EHEEZESRZ 20 TIERL BBHhEHREICH EXE5
ENTEDHEEZEZTWD, ZOHINIX Saab Digital Air Traffic Solutions ££:23
LD T, INETICH ATV =—7 VO/NMURZEETRA STV 5,

[2.4.4T8 Hi#(1)~(6B) : £, &k 3 D P2021D352~P2020D356 £ [ ]
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¥ 3= ZTOMEROSHT

3.1 BHREUADTII T BT 5 Bhib) I &
&R 1 @ P2021D001~P2021D012 £ 1#

3.2 NS A NS BRI B 3 [R) BR FE AR He 5 O 1 i A M O R ik 2 35 1 2 Bh el 1

3.2.1 2021 fFEEMIZEHEZE SR B A R (HR)

WAL, FEEE - &E. BEEESDO A LI THZeERThnEH 2138%
LT 5, 2021 FEEEICHA - R L= ER N vy 7 2 [EHROBEZLLFIZRT,

a0 F A NVADEBEIONTIL, U7 FUHEREOMERSS, AR OEF IS T,
Mgk N - e BEBEEMLAE & HO I [EHE A FL B 72 23, IERTHIIR O 2 AEERIZ 1T E & 3 R iR
HEEMLEE DB 3B TV D,

RIEBEEME QWA 1T, TERITIREREI A T &M= 2RI H LT 7 fiZ2 5% o ik
AR ZEBN T, EOETEERZIMIZEE D, OEM IZ L 2 BB E TIZ o720 -
T2 — 07 R HEBEMUE F M IOV TR, EMHIRIC L 2 EFEOERFITLY,
N DOENE R B D,

AR RERERIE~OBLOE £ 0 F 2T 5T, 2021 4Z[E#H COP26 <° IATA i
RRET, 2060 FETOR vy M ¥ r AEOTIR, BERMADFIRNE, TIUTHIE L,
BTN Tl 100%SAF iR, BEhb, KFEBREHTZERIZ B3 2 BFSEBR R
BN HEN S T2IED, ZEHERCBEMER e E DA T T EEDEIR L UL TO R FE A~
DOEEBIEL TV D,

iA@Y AT A(UAM) T, Bx 72T 8 0>/ a6 B 3 B e 75 4254 (e VT OL) D BR %6
IE A TRRAEBPEIZ A 22 & 0 | Bl 4R OIS &AM L LT 5, RIS % 5
L LTSttt oRE AR, EORENFEIERUS, FEAICHEA T ER SR D,

R—A v 7%, T3TMAX BRSO TEMTE IE A NERAEER S, (ERED—Hi & A= pE B
WA CEE L2255, —H T, an T U L AOFE S 5T1E FAA OFEGET =
T ARLELOEEND Y, 777X BRSO B BRI R LB v, EHTBRAA I 2023
AN & 7o 7o, 787 BBIE, EAEMIRKD SE MBI E > TRE R,
EEMNTE TT 5 FE CHAMEILEE 72D | EEICKERBERH TS,

T NARE, BHEE 2 —RT % A321XLR 2 HLICZEA R, ant v A
VA DEETHPE 40 B TR IF72 A320 U — RADAEFEIZOWT, HE 60 & FE CH
WEK > 7203, (EEE ORMRREE: &I X 0SB WM» T 774 F = —
DREL UL E LTEAEENTE TV,

B H IR TlE, NASA @ X-59QueSST DOERFANI 23 ATV D,
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3.2.2 2021 4 AT 24 B8 e il ) R S TH D iR R A 2

WIS TIE, MRS BT 2RISR EL B S 2 PR L, RFE 257 M2z B
THT—~vEREL, TOMIMELER L TWD, 2021 FEIX, LT 6 42 5E
L. B8 OBER K L TERR LT,

7. 2021-1 (28t & eVTOL 2 X 258 LWk S A7 ADORE O eI DWW Ty @

eVTOL OFEfbE Az, =7 74 U BNEOREAICEEZ R34 72 & BEEOMHZE

s & OFEIRNPAEEND FREMENH 5, eVTOL OftRFEERFOHEL— R 7 —
2 AF R OMIZERIE & H LVMITZEERE S AT A OFE [EN TO#ER DRI IZ O
TRELT 5,

A . 2021-2 [EREIWIZERIER Y 7 N7 = 7 OB AT A K74 > DO-178C OfEHi) @

Rz DY 7 b = TR T A K742 DO-178C X, Mzt 7 b =7
BIRICEB W TR =7 — &Ik LZeM 2R T 2720 DA DOE DT, Bk

DOFBFEYS RN Z O 2\ R L T D, ¥ HA KT VRT3 —T—
RZE2WL O0HE B C#id 2,

W.mm&FMM%&%LK%W%LM£&m®ﬁ%Eﬁ%J@

BUR OB IR e & e E IR NI L 72 5> TETND, £ 95 LIz,
BAFE & 2R~ <, ﬁﬁﬂtﬁ %6 9 5 #8GE(Certification by Analysis, CbA)Z A1} 7=
IEEEBRICIERIL L T\ D, BIEEIEDSIFIZE T 5 CbA OEREEIR OBLK,
FFREARL UCHY MEe R EFREE 20T D,

T. 20214 &7 3 v 7 HEEME (CMC) BAFOBLR] @

MZE— v U OFE R DB R L LT, EIREE O ERCRERD D
NTW5, —5T, EEMEHIMEILSL TBC O A THERAEE RIS L TE
23, T CICRFGLVEIRIREE & o> Tk Y, Hilerm o Y U Eimsi el LT CMC
DOEHANED TS, CMC B L COMENCET 2 &, HRAICED Hh
TV D HEINBRFE OBURICE L TR 5,

ﬁ.mmﬁF%W%%Gwmdiyyymﬁkfy7x&ﬁj®

& Yanate mhRe Nk HLHF, GTF (Geared Turbo Fan)
i/y/#¢¢mM§% WIS B#H S Tnb, GTF =Y UL, BiE XY (gear:
WH) ZHWH —v &7y oREEE A b L, BB EBRE A NET S, X E
AWl oV oA, YR ER & 5% DORBEEMHT 5,

71, 2021-6 iZeFH APQP (GefTHEFHE) &K O PPAP (AEMMATR 7 n& 2)
IZoWNWT) ®

HENHPE D SWERRETIE Th 5 APQP (JeATHLS S RHE) K Y PPAP (47
L AGR 7 e ) AL FHEEE TIEM T 2720, AS9145 Bk 2016 F-12FAT
Sz, ENTHLEHEAORMNBED SN TS, ENEKETH D STACI145 54 KL
(2 APQP + PPAP OREEE % fifii+ 5,

[3.2.2 T H#(1)~(6) : %. &kt 2 D P2021D101~P2021D106 £ ]
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3.3 K% - WFTEREES - ES ) DARK I zEhmEH
3.3.1 [EWNFEZIZBT D5 E A

(1) BAMZETFEHTRE 52 MERHL BRI L OFSiHES
A AMIZEFH 75 52 WERFMEERa OSSN 2021 4F 4 H 19 H
(H) ~20 0 (K) (2> T4 B Sz, MEERIGR, —MGREIT I ST,
IRFNT 4 ATy va UINFER ST, F 2R B B AR I AR I Sk
o lolo, AEEX, F 51 Wi LU 52 MO PR B FLERREH A B S L,

[RFVT 4 AH v a 1] with 2 FERICB T 2HZEREH OtETeE
TTL—HF—  EFE— (R
XY AN EE R (ANAKRAWFZEAT. 32 F3C (H AMTZ2HBA T )
Kbk B GRAER), LB B (JAXA)

BEEL . 2o R CIIIZEERD L KRBT EZ ST TEBY ., a g T MhrboREICTNT T,
BT O KRS TR T R&E Z L E0EmmA SR TED ATV D,
—J. Uooixar A LA EHFT D Twitha ) OATEITHEHT 6
BRUWRNTH D, £ Z THAMETFHFEDOH T, EEHRANPRE LD D
ThAIowithar FHEZICOALEEmE T 5 2 & THZERFHITO A% D
Te_EFMEEE X 5,

[SFT 4 2Ty o= v 2] AATRIT 60 4 L JSASS Fili 'Y= v
LTS AAROHNFHEEH~OME L0 5 (FRRFTL)
SRR - JSASSTH U Y 9 L2050 MM OMEE BT Hith (RRIE K

SR EWNERTIE S It BN (JAXA)
R PNSREL TS ik KrE(JAXA)
- ANFHEY R A F A (B R)

et 7 L—F— 0 LB B (BER)
ANRYZ R Ll ES (FERT ) BOE B (JAXA),
% Kot (JAXA), A AcEh (BER)

[k T 4 2H v va v 3] MZEFHBARIC X DB - WS~k
BRI - B - K AT L T BT~ O KERET (B5 SRR R)
7 L—&— i H ik (JAXA)
SRR Y AR CKH T BFSCENEREA) IR B (JAXA)
PR E D (JAXA) | B R BESERV R | Bk EAC (ZZERRT)
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B - RAARREL G106, ZOMO MZEFHEMIC X 2059 - B A~0kik) %
RYID &L HIZ, ROEFEHE L WO BAND, T OHER LR BRI TZiE
G REwwm T D,

(55 51 ) = H Rl &)

CESCH BT Xy FRERICMG % b O FHEOREL A~ WA K D RiEERA
FEEHE R PEWRR) . HER] RIAERR). i 7 BRR)

- FEATE - ELEEEANERY - MERTHRE & § LRI X 2 ISR RN S AT LB LU
RN B DB 42 L %G {EF Z) (JAXA)

CHANE - Ty e M BIRER SRR OFRITHERE (FQUROH TR 7 = — X)
FQUROH”' =Y =7  JAXA-KHI-SPP-MITACH: AT T — A

(& = AR —F)

« BEEHE : Numerical Analysis of a Miniature Microwave-discharge Ion Thruster

Using Water as the Propellant H4t BFE (BEE )

(25 52 ] “Aox R o]
CESCE 1305 S 20 LA HEE R OB S L AR EGE
ARAR. MR BE—. pR I, B AR, B B, L ST, 8 b T,
Fig H— (JAXA 84:) . @5 WIS, JHT Ot (=2 E 1L 240)
* #W3CE : Development of Engineering Model Providing Body Force Distribution of
Tri-Electrode Plasma Actuator
Kumi NAKAI, Hiroyuki NISHIDA (Rl Tk 241). Norio ASAUMI,
Yuhi TANAKA (THI 244). Takashi MATSUNO (&HuK)
CHAIRE - e Y= MM 3RS S 2 EMINERVA-IT 7 — )
T e, AR 2, B ES (JAXA 34), BEE B2, A RE, RN E
(FUHN AL R 34), BRI EFE (R T T2 ), HIA FE. KL AL,
BIMR —F5. Rt #hdh (nittoh 440). P —B8 (B TER), 1Is327 vy
=7 hF—25 (JAXA)
CHNE - e MM HORRORI R EANSERE VBT R BINERE 1 5 T
ZEMTIEBH RS BFZEBRFEELT o RO B BN FERE S NV —T T 7 BV A=
- BATE - SEREBATRM © AR A & — ASLAUD B
iy 2235 (JAXA), ABAT 22— BEEIR)
- BANE - FEREELARERY - MZE 8@ T — Z DU - i - 1Rk
] &, o L Wz 0B EHUENTFERT 344)
CBERNE AT Yy RIFREER IR 2 AT R TR Y 2 — KMEORK TR
B9 o058
FEAR R GRAER)
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(2) % 53 [R5 39 BIFZEFHBE S I 2 L—ra VEIF S U RY T A
%5 53 MR e /5 39 M ZEFHEH Y R 2 b—y a VIl AR DD
AlE, 202146 A 30 H (k) ~7H 28 (&) 12T THEKE: A FEFINFERT
B U —F X v XA ABUICTRETECTH TN, VTS 7 7 VI ko4
YIA UM (HREEZRL) Lieole, KV URYULNL, WK FibES
(FDC) :fiZedHiiEs 2 = L—a Vv o RY T A (ANSS) % 4 [R B
FTLDHDT, WMENFEERMEY I 2 L— a Y EIR OGBS DHEDFERA~FT
B2 2AME LTWD, RIEEIL 3004 0B MEENH -T2, LLTICRT 4
RO, —MRERIOINZ, 24D U —2 > 5 v 7 (Seventh Aerodynamics
Prediction Challenge (APC-7), HEAZ#T CFD V—7 v 3 v 7)) MREEINT,

(#7745 (Invited Lectures)]
1. Jeffrey P. Slotnick & (R—~+ > Z7'#)  “Advancing CFD Vision 2030: Progress
and Future Plans within the Aerospace Community”
2. Charles Hirsch ##% (NUMECA Int./ CADENCE)  “The Road towards Next
Generation CFD Software Systems”
3. S B AR GRUER) 17 EWRET OBk
4. R w— FdZ GOERR)  TEEEGE O 2% - BIE - &K

n%{ SRETHIIT, KEFE - BHREEGEE)PIREINT, LTI, KEFH
ZEHEEHESA MVERT,

(WA S1550)
fards =5, /N EH2, @E EY. AR B, WE Kk GREAEK 544)

(AT = MEFEEIZE T 2 @ IRER O e
(WLZEFHEIE S 2 = b— 3 CHIREM)

WE RE, EME R BRE msE. i @, Pk oz (JAXA 54)

[RL22kE & A v n b O KBk T BT 00 72 8D D e Fehl X & — /L 3kl & $fi

fIRAT & D HLERRRLE )

IRBRAERE L, 20224E 6 H 29 A~7 H 1 BT 714 —F ki) U&Rdri) CTHRfE
FETH D,
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(3) % 63 ISR TR 2
95 63 [AIfEER AL I BT 2 AN 2021 4E8 H4 H (k) ~6 H (&) T, A
TA VBMES N, REEIL 14T RO H 0 . 1 EOFeREERHR & 68 FD—ik
2L VAVASSY a Wil

(]
[T EHEE DA O IERERFTE ) AT ik (JAXA)

WIENE 2022 8 1 3 HOR~5 H@IC, A EIAERTOSCHRA T E Y 4
— T ETH D,

(4) 2B B9 [EIFRATHE S AR T T A
559 IR THE S AR Y T A1 2021 4£ 11 H 30 H (k) ~12 H 2 H (K) (T,
bbhEAF—L ([EEREET) CCRETETHSTZN, F—HETH T 1
BAfE S iz, WEEA LIAD 440 5 OSME R H Y | FehllFEH 4 1% & TeF 200 S
TR,

[FrlER ]

1. [F v oA )L 28260 DR K2 E JAL=Y=717)
g - AR OERBEE L ESHEEMZERORNE) R F9 0F LB #RK)
[T A MRS vy MZEBER S DDAX )V ZF FZ (AeroVXR &R 4h)

[ TR S 7 V<) I K DEME S AT JZOWT ) HEF 5 (BEK)

- W N

EFIEE E LT, AAMZETERS DL RFZEER S, BLORAR S
v M/ BrERZEZESHLO)TM T, BLERZEHT o Fryvar 14
AN=2T 4 EBE G0 HHIR BEM ST,

560 FIFRATHES VAR A 2022410 H 11 H (k) ~183 H (K) 12, &%

Ay ar X va s — (FEEEET) T, APISAT-2022 & @ 3L[H B
TEDFETH D,
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(6)  HARMZE T 2 R R
it ze T %%%ﬁ@ﬁ FHEMTONDENT-=, THEEIZENBRMRE, BEE
FETEER s & UCH REDNE TR, A EE 2020 45 3 HIiZ, #EE)HTC TR
BT ETHo7oh, Bl oo FRYYEILR OREET 2021 -~ EH S 4, 2021 4 3
A3 H~b5HIZ, T4 UBMESNT=,

F—/— b #1
“Space Propulsion System with Green Propellants”
+ Prof. Sejin Kwon (Korea Advanced Institute of Science and Technology,
Korea)
¥y — b #2
“3D Printed Liquid Rocket Engines: Advancing Performance And Size”
+ Mr. Max Haot (CEO at Launcher, USA)
¥—)— | #3
“Research and Development Progress of JAXA Kakuda Space Center”
+ Dr. Makoto Yoshida (Kakuda Space Center, JAXA, Japan)
¥y — | #4
“Supersonic and Hypersonic Curved Compression System and its Inverse Design”

+ Prof. Kunyuan Zhang (Nanjing University of Aeronautics and Astronautics,
China)

6) HARTAZ—v A9l E HEHS
HARTALZ = RN EMT HMERB LOEER T A X — 70 b N B
T HZRINF =V AT LAOMERENMTOND T, 649 Bl & 72 54T 2021 4
10 H 13 H~14 BiZ, A 74 VBlfEST,

RAEFE I 2022 4F 10 H 12 A~13 BT, #& [ RERE iz TR &,

AL AR
"Wt R SRR I T T T A X — B BT D R & P e
+ JE e GRKX)
EEEy g v
"R FEADFEBUCIANT 720 A & — & U H B % D AR

[£7 L—%—]
+ R (B
[N U 2 K]

+ EAREHCERD)  NUBENS IR =a— b I A~BY B LR L
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HAF—ENZDOEFENDZ &
+ [ —(JAXA) AN ATy MREHZ X 2808 - PERURME & BT 4T
+ NHEIEZ (IHD  2MWHEH A X —E 2 O T & =7 EEREEHAT OB %
+ BEEEEE] (IIBETY) /N 2 &2 — 23T DK ERBER T OFEAT
+ AR (ZERERTHE) KE T UE=T HAZ—E O
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3.3.2 [FEAFEEEITEBT DR ENN

oy

ATAA Science and Technology Forum and Exposition (Scitech) 2021

KEMZETEHYS (American Institute of Aeronautics and Astronautics, ATAA)
EMEIZ XD Scitech2021 28 202141 H 11 H (H) ~21H (OK) &4 74 VB
SN, MZEFHOMIE, BAFE. BINICBET D AR KROA X FTHD
Scitech2021 23§D TA Y 7 A VBl S 41, 4%0A%%25%m%ﬁ&otoz
Y a =, 2B OREFET 8 Ao ATICIER Ehu, 9 50 O3B

%@ﬂ%Méﬂto%%%@15#\Azw74xwyyay(mmm3m
sessions) 1% 10, FEhE I 4172,

[Plenary Sessions]

1.

2
3
4.
5

Partnering to Accelerate Innovation

Accelerating Innovation, Safely and Sustainably
Emerging Technologies that Will Change Our World
Aerospace Design in the Age of Big Data and Big Compute
Building on the Shuttle Legacy

[Forum 360 Sessions]

1.

S

8.
9.

Empowering Innovation

A Complex World Demands Smart Teams

The Pandemic: A Catalyst for Innovation

Embracing Emerging Markets

Survive and Thrive: Resiliency Enables

The Interdisciplinary Revolution: Evolving a New Mindset for Solving Real-
World Problems

Machine Intelligence & Autonomy Meet Aviation: Toward Safer & More
Accessible Skies

Design Faster

Idea Challenge: Design Cycle - Go Fast!

10. Perspectives, Inspiration, & Lessons Learned: 2021 SciTech Town hall

(2)

ATAA AVATION2021
ATAA F1#1Z L5 AVIATION2021 28 202148 H 2 H (H) ~6H (&) (&4~
TA UBMES Tz, 43 DEND 828 ADFAEETe 1,900 ALLEAZINL, 1,000
a2 DN e ST, £lo, FRREREIZ 2, "XAT 4 ATy g v
(Forum 360 sessions) 1% 10 ., FEfi <47z
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[Plenary Sessions]

1.
2.

Aviation Recovery, Transition and New Horizons
Digital is the New Battlefield

[Forum 360 Sessions]

1.

o R I A

Collaboration to Mitigate the Risks of COVID-19

Hope on the Horizon: Interdisciplinary Collaboration to Solve Future Challenges
NASA’s Aviation Sustainability Strategy

Exploring NASA Aeronautics Innovations for Transforming Aviation

Modern Development in a Digital Environment

Advantages of Digital Thread for the Entire Product Lifecycle

Technologies and Processes for Future Air Vehicles

Industry Response on Delivering Performance at the Speed of Relevance

Safety Certification for Machine Learning

10. Diversity and Inclusion in Next-Generation Airspace

3)

32nd Congress of the International Council of the Aeronautical Sciences
(ICAS2021, Shanghai)

2020 47 9 H 14 H~18 HICHE Ll TR T7E STz ICAS2020 EifER
S VEEH S, 202149 A 6 H~10 BIgA 7V »v RBAfES iz, —4FD
SEMN I S T2 b DD, 8IFEDFFRIGEER « NRNT 4 ATy a b 406 Ok
AEENFER S iz, ICAS 1X. AAMZETHY= 2 BT 28 NEOMZERERY =, 36
DEERIAD & 72 2 E ML FINER CTh 5, M40 B 0Pl sE & EEEEHEE
EHME LT, 195T4EIC T 4> » WA~ U BEDRRBICEINV AT F 2RI E LT
AL IF, 1958 FEFfED~ R U » FRENOLIRETRE LML T D,

WAL 20229 H A4 B~9 HDOFPETA My ZHRNAL (AT =—F ) IZTH
HTETH D,

[ICAS Daniel & Florence Guggenheim Memorial Lecture]

1.

Digital Engineering Transformation and Innovation

Zhang Xinguo (Vice President of CSAA)

Project Clean Sky

Sebastien Dubois, Axel Krein, Ron van Manen (Clean Sky Joint Undertaking)
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ICAS Lecture for Innovation in Aeronautics - Electrification - The third
revolution in aviation

Cory Combs (Co-founder Ampaire)
Virtual Aircraft Technology Integration Platform

- Results of DLR's Project Victoria

Stefan Gortz (DLR)

Trends in Aircraft Propulsion: Reflections on ISABE

Ric Parker (President ISABE)

IFAR Perspective on Sustainable Aviation

— (How) Can We Achieve Zero Emission Aviation?

Sergey Chernyshev, Rolf Henke, Sun Xiasheng, Michel Peters, Bob Pearce,
Ibrahim Yimer

Skills and Technologies of Future

Cory Combs,(Ampaire), Liping Jiang (COMAC), Takeshi Ito (JAXA)
Active Flow Loads and Noise Control on next Generation Wing (AFLoNext)
M.Wahlich

@) 7T KMz RN ER Y AR A 2021 (2021 Asia-Pacific International

Symposium on Aerospace Technology, APISAT-2021)

APISAT2021 X H 5 4 NEOMEFHFSOMEIZ LY, 2021411 A 15
A (A) ~17 8 OK) A7 0 v FBfe (BB i3ssieg (@EE)) S,
AFEFESIT S Y], 2020 LSBT E CTH o728, aaF A L AD - ORI
Lo TWe, ZMEFIL4064 (HANGIZ9T4) THY, FEITEDI L
229 4 Th o7z, APSAT2021 (23 Tl ZER 15, ks eh, HEdE - BREE.
BOLYEHZINT 310 fFOEE TR (DMBERK 249 1, RA X —FFK 611F) 2T
bz, wilEl 2019 FEEDOA—A T U 7HRMERCIT 260 fF TH-T-Z L2 E 2
HE, AEZan T ANV ADORELE L SERWVEEFE TH -7,

WENX, 20224F 10 H 12 H~14 HOTFPET, KEA v o X vart
X — CHREBET) I2THE 60 BIRITH Y AT U A LRFBIED TETH D,

(551G 5 1)

1.

”Flight Testing a 1910 Design Aircraft -My Experience- "
Air Vice Marshal (ret’d), Mark Skidmore AM

Executive Chairman, Skykraft, Australia

Non-executive Director, QinetiQ Australia, Australia

Australia Non-executive Director, TAE Aerospace, Australia
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Director, Swift Aerospace Consulting Pty Ltd, Australia
2.  “Smart Composite Structures and Their Aerospace Applications"
Prof. Jinsong Leng, Centre for Composite Materials and Structures, Harbin
Institute of Technology (HIT), China
3.  “Opportunities and Challenges of UAM"
Dr. Jaiwon Shin (President, UAM Division, Hyundai Motor Group, Korea)
4.  “Computational Laminar Flow Technology"
Prof. Shigeru Obayashi (Institute of Fluid Science, Tohoku University, Japan)
5.  “Current Status and Future Plan of KARI”
Dr. Sang-Ryool Lee (President, Korea Aerospace Research Institute (KARI),

Korea)
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(5) AIAA Propulsion and Energy Forum 2021 (AIAA P&E) O

KEMZEFTH R 20 & LEMIETHHEEREONIIER LI TON D ¥R, £
DOHiIE T 5 AIAA/SAE/ASEE Joint Propulsion Conference MO&i4 bk e L
THRITTHVESTHIE 25, FIHE, KENTRHRES A THD A, SElIZar) Y
ANVADFEET, 20218 1 9 A~11 HIZA T A UBfes iz, 21 #idicA-
THD, FEHEE (B - K - A7 > R - ERHEE) BIEOFREN LAY, T
FEITPREA & Hpii . iZe et (i il - Bl b 72 OB O 2 >0 dh
Do

2018 FELIRRIT, FEEMIZEHEICRE T 2 v o a U AMSE LT, ATAA/IEEE
Electric Aircraft Technologies Symposium (EATS) & 720 | [Al—535Cife L CHA
e SN DTN TN D,

PR 2021 428 H 9 AH~11 A, KETHETE,
7. AIAA Propulsion and Energy Forum 2021 (ATIAA P&E)
*—/—h
(2" —h—]
+ Bhavya Lal (senior Advisor to the Administrator, NASA)
[E7 L —%—]

+ Barbara Esker (Deputy Director, Advanced Air Vehicles Program, NASA)

T4 =T LUIRILT A AT v a )

"Emerging Markets: Sustainability from Day One"

MZe sy B OB L C, £t rlBEME (sustainability) D E K 25 2 5, HHr
HIMZEE B Y 7 0, REEEES L O e Ems, AN O Y — 2 —
DRLEREX . FRpt et~ & I >\ Tl T 5,

[£5F 1L —%—]
+ Irewole (Wally) Orisamolu (Associate Director, Advanced Concepts &
Technology, Pratt & Whitney)

PaE SN

+ Eric Allison (Head of Product, Joby Aviation)

+ Kevin Bowcutt (Chief Scientist of Hypersonics, The Boeing Company)

+ Lisa Ellman (Executive Director, Commercial Drone Alliance, and Partner,

Hogan Lovells)
+ James Hileman (Chief Scientific and Technical Advisor, Environment and
Energy, FAA)
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+ John Kelly (Engineering Director, Propulsion and Powerplant Systems,

Boom Supersonic)

T =T LUK T A AT v a )

"Panel on Impacts of Advanced Air Mobility"
PEEFaRET L A1) X Mellz, EEEEORELHRT 5, LOX Ok
TEREDHEME L AT ANEZ LD DN, ED X D IR LSO H D Dh, LD
K B RED RILA~DOHIKI & 7o > TW D D)2
[E7 L—%—]
+ Matteo Ugolotti (Postdoctoral Research Associate, University of Wyoming)
[Sx U 2 K]
+ Ruben Del Rosario (Senior Director, Aerospace Systems , Crown Consulting
Inc.)
+ Parimal "PK" Kopardekar (Director, NASA Aeronautics Research Institute
(NARD)
+ Ben Marchionna (Director of Technology & Innovation, Electra.aero)

+ Yolanka Wulff Executive Director, Community Air Mobility Initiative)

T+ —F LRV T 4 Ay ay)
"Diversity and Inclusion in Propulsion Engineering”

AT H DB OBME L v U 7 IRRICE L, 28R, —1KME, P BEEME
Dz mH sl Ea AN E T 5, MAEFHEIFIZBW T, SRS I FET D,
£k % 72T O 5% 10R R(unconscious biases) % 78k TX 2 ENN KU TH D, £
ITHTET, TMAITAWVITHREORET, AVEZITAW., SO LEH
SZENTED,

[E7 L—%—]

+ The Gas Turbine Engines Technical Committee

X2V A R]

+ Laura J. McGill (Deputy Laboratories Director, Sandia National

Laboratories)

+ Claudine Phaire (Principal Systems Engineer, Lockheed Martin)

+ Eric Ruggiero (Engineering Leader in Advanced Military Engineering, GE
Edison Works)

+ Karen Thole (University Distinguished Professor, Pennsylvania State

University)
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T+ =T LRV T A AN vy a )

"Commercial Flight Shaming — Is the Military Next? Does it have to be mission
capability OR sustainability?"

ML 2B, MO OEINCE Y, REREENSHZRLTZ &N
TERLRVOOH 5, ERNEDOHNZ ?E)ﬂ’bﬁ" FEHEMZEETIR, BRELRFEME
ZHEERER SN TIRD ST, ARIZEIRDIEAHIN? BEVAT LD,
BREERHRMEIC 5 2 DR BN T DM EN B O NDTEA 9 H3?

[£7 L —%—]
+ Matteo Ugolotti (Chief, Turbine Engine Division , Air Force Research
Laboratory)
[X% U 2 K]
+ Richard Kamin (Senior Scientific Technical Manager: Energy and Fuels,
Naval Air Warfare Center)
+ Keith Numbers (Technical Advisor, Air Force Life Cycle Management
Center)
+ Chris Tindal (Assistant Director, Commercial Aviation Alternative Fuels
Initiative (CAAFI))
+ Troy Warshel (Principal Director and Chief of Staff, Air Force Operational
Energy (SAF/IEN))
+ Michael Winter (Senior Fellow, Advanced Technology, Pratt & Whitney,
Raytheon Tech. Corp.)

4. AIAA/IEEE Electric Aircraft Technologies Symposium (EATS)

*—/—F #1

+ John S. Langford, III (Chairman and Chief Executive Officer, Electra.aero)
*—/— b #2

+ Jean Botti (CEO, VoltAero SA and Cassiolle, Former CTO, Airbus)
*—/— b #3

+ Amanda Simpson (Vice President, Research and Technology, Airbus

Americas)

T+ —F L XNVT 4 ATy a )
"Electrified Aircraft Rolling Recap — Summary of AVIATION 2021"
[E7 L—&—]
+ Herb Schlickenmaier (President, HS Advanced Concepts)
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[V 2 1]

+ Josef Kallo (CEO, H2FLY Gmbh and Institute of Energy Conversion,
University of Ulm)

+ Irewole (Wally) Orisamolu (Associate Director, Advanced Concepts &
Technology, Pratt & Whitney)

T =T LSBT A AT v a )

"Forum 360: Hydrogen: Hope or Hype?"

[£F 1L —%—]

+ Josef Kallo (CEO, H2FLY Gmbh and Institute of Energy Conversion,
University of Ulm)

[N U 2 K]

+ John-Paul Clarke (Chief Technology Officer and Co-Founder, Universal
Hydrogen; Professor and Ernest Cockrell Jr. Memorial Chair in
Engineering, The University of Texas at Austin)

+ Gary Mills (Staff Consultant, Ball Aerospace)

+ Olivier Savin (Founder & CEOQ, ZeroAvia)

+ Thomas Rétger (Dassault Aviation; Chairman, joint SAE/EUROCAE
standardization group on Hydrogen and Fuel Cells)

+ Hideyuki Taguchi (Senior Researcher, Hydrogen Aerospace Plane Team,
JAXA)

1 = IV U, A £ 7 )

227]
GTE-03: Turbomachinery I
GTE-06: Turbomachinery I1
GTE-13: Turbomachinery III
INPSI-02: Inlets & Nozzles

I=E)
GTE-15: Gas Turbine Thermal Management
TM-01: Heat Transfer and Transport

TM-03: Thermal System Applications and Unique Environment
TM-04: Thermal Modeling, Simulation and Analysis
WRIE
FPG-01: Fuel and Power Generation
GTE-02: Combustors I
GTE-04/PC-04: Lean Direct Injection (LDI) Combustion
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GTE-05: Combustors II
GTE-11/PC-09: Swirl-Stabilized Combustion
GTE-14: Combustors III
PGC-01: Challenges and Successes of Harnessing Detonation-Based Combustion
for Propulsion Applications
PGC-02: Diagnostics and Device Measurement
PGC-03: Modeling and Simulation
PGC-04: Injectors and Inlets
PGC-05: Hollow and Flow-through Rotating Detonation Engines
PGC-06: PGC Applications I
PGC-07: Detonation Physics I
PGC-08: Non-Annular Rotating detonation Engines
PGC-09: PGC Applications II
PGC-11: Detonation Physics 11
PGC-12: Pressure Gain Combustion is not just Rotating Detonation Engines!
PGC-13: PGC Applications III
- ZIRZER
(Bt > o a 1)
PERE
UAS-01: Unmanned Aircraft Systems I
UAS-03: Unmanned Aircraft Systems 11
UAS-04: Unmanned Aircraft Systems II1
ATTPC-01: Advanced Integrated Intelligent Propulsion Controls
APC-02: Innovative Concepts I
APC-04: Unique Propulsion Concepts I
APC-05: Innovative Concepts II
APC-06: Unique Propulsion Concepts I1
GTE-08: Cycle, Performance and Design Optimization
GTE-12/PC-11: Technologies for Sustainable Aviation
INPSI-01: Propulsion System Optimization
INPSI-03: Propulsion System Integration
INPSI-05: Computational Analysis
MERE(FEED)
EATS-02: Electrified Aircraft Rolling Recap - Summary of AVIATION 2021
EATS-04: Electric Machines I
EATS-05: Electrified Aircraft Design 1
EATS-06: System Dynamics, Modeling, and Control
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EATS-08:
EATS-09:
EATS-10:
EATS-11:
EATS-13:
EATS-14:
EATS-15:
EATS-17:
EATS-18:
EATS-19:
EATS-20:
EATS-21:
EATS-22:
EATS-23:
EATS-24:
EATS-25:
EATS-26:

Electrified Propulsion System Architectures I

High Voltage Considerations

Superconducting and Cryogenic Systems and Components
Electrified Flight Development Programs

Electric Machines II

Electric Power Management and Distribution

Electrified Propulsion System Architectures I1

Electrical Energy Generation and Storage

Electrified Aircraft Design 11

Power Electronics 1

Electric Drive Train Technology

Mission Operations

Advanced Air Mobility

Electrified Aircraft Rolling Recap - Summary of P&E / EATS 2021
Power Electronics 11

Thermal Management

Electric Aircraft Technology Symposium Closing Session

GTE-10: Gas Turbine Electrification

LER=BUY

HSABP-01: Measurement Techniques for High-Speed Air-Breathing Propulsion
HSABP-02: Fuel Injection and Flameholding

HSABP-03: Thermal Management for High-Speed Air-Breathing Propulsion
HSABP-04: Combustion Modeling and Simulation

HSABP-05: Flowpath & Component Optimization

HSABP-06: Advances in High Speed Air-Breathing Propulsion Ignition
HSABP-07: Model-based Systems Engineering

HSABP-08: Return of The Hypersonic Gap: Connecting Industry Need with

Academic Rigor

i

AMP-01: Additive Manufacturing for Propulsion - Novel Applications

AMP-02: Introduction to Additive Manufacturing for Propulsion and Energy

Applications

AMP-03: Additive Manufacturing for Propulsion - Technology Advancement

AMP-04: Additive Manufacturing for Propulsion - Feasibility and Testing

il

GTE-09: Gas Turbine Diagnostics, Prognostics and Controls
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(6) ASME Turbo Expo 2021 @

ASME IGTI CKkEMBFER T AL — DN T DA X — T 5
EBRSEE T, otk 1,000 £, S0 8,000 ALL B2 6 OIX 5 FEF T K = 705kl
2o WTHRITEAE 6 Ak, BMINAZBEIZBIfE S N TV 525, 2016 R TEE o Y
LT T O T WIBME, 2020 EITEE O FUTBETE TH o=, anf oA
IV AD BTN AL S, 9 21 A~25 AICAH Y T A VBfE~EFE L7
ST, TUVUVATAE LTOMZET L DT A v v g O, [ERER.

Z—v L, Wiz LB JEEF IV, CFD, {8\ BREE, flE, MER o
FBERFIE, S OICEEAT A X — B R A Y — BV M £ TR ITHRIA O

B, 20 EDOART Ly g THEE SIS, FOGEE O, "Tutorial"& LT
HMRZENR B ZELDLL 7 Fr—bRE SN D, WBROHBHSOT THAEZN
FELWZ ETHHOATEY , B UIPBIRFEOT 7 A N7 7 RO ry—
F 4 U T RABHEHT A TN R—CEHEEZIT B,

WAEFEIX 2022 %26 H 18 H~17 HIZ, AT X Du v 7 )V & L THIETE,

*—/—F

“Turbines thru Time... in the Future”
(2 e —h—]
+ Dr. Michael E. Webber (Chief Science and Technology Officer, ENGIE)
[E7 L—%—]
+ Karen Thole (The Pennsylvania State University)
+ Rich Dennis (Department of Energy NETL)

INRENVT 4 Ay gV

“Aircraft Engine Panel Session: Machine Learning in Aero Engines”

(7 L —%—]
+ Parthiv Shah (ATA Engineering, Inc.)

) —kv g~
“Opening up the Design Space Through Computations and Machine Learning’

[(2e—5—]
+ Christopher Lorence (GE Aviation)
+ Dr. Dirk Niirnberger (Siemens Energy)
+ Robert D. Gregg III (Boeing Commercial Airplanes)
[£F 1L —%—]
+ Dr. Gregory M. Laskowski (Dassault Systémes )

M
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+ Dr. James D. Heidmann (NASA Advanced Air Transport Technology
Project)

T FV—kyiar

“Engineering in 2030 — How Must Our Educational Programs Change to Better
Equip the Needed Workforce”

[(2e—h—]

+ Barbara Esker (NASA Aeronautics Research Mission Directorate)

+ Prof. Mark Jefferies (University of Birmingham)

+ Dr. Bryan D. Morreale (National Energy Technology Laboratory, U.S.

Department of Energy)

[£F 1L —%—]

+ Dr. Jacqueline O’Connor (Penn State Center for Gas Turbine Research)

+ Prof. James Dawson (Norwegian University of Science andTechnology)

— > a W ERE Y
zeF)

Inlets, Ducts and Boundary Layer Ingestion

Design Methods and Experimental Studies for Fans and Blowers
Optimization for Fans and Blowers

CFD and Machine Learning for Fans and Blowers

Artificial Neural Networks: From Basics to Turbomachinery Applications
Unsteadiness and Turbulence

Compressor Design

Compressor Design II

Compressor Design Methods

Fan & Propulsor Design

Endwall, Seal, & Leakage Flows

Tip Clearance Flows

Stall & Inlet Distortion

Manufacturing, Variations & Deterioration

Experiments, Rigs & Facility Operation

Transonic Compressors

Loss Generation & High Fidelity CFD

Aerodynamic Analyses

Wakes, Transition & Purge Flows

High-Speed LPT & Turbine Rear Structures

-53-



TP FHTE N ZEREIE R 3 [F BR Je e e A 4

Modeling Erosion, Deposition, & Fouling
Fan / Compressor Design Methods and Applications
Combustion Design Methods and Applications
Novel Approaches for Turbine Optimization
LES and DES Methods and Applications
Centrifugal Compressor Design
Novel Solver and Simulation Framework
Whole Engine and Reduced Order Models
Pumps and Hydraulic Turbines
Unsteady Solvers
Adjoint Optimization and Reduced Order Models
Unsteady Flows in Turbines
Unsteady Flows in Compressors
Cavity Flows & Special Applications
Noise
Ducts and Component Interactions
I=Ek
Thermal and Environmental Barrier Coatings
Unusual Cooling Configurations
General Film Cooling
Blade Tips and Endwalls
Advanced Materials with Film Cooling Flows
Film Cooling Optimization
Main Annulus Heat Transfer
Methods and Technologies
Heat Transfer Methods & Technologies
Jet Impingement 2
Additive Manufacturing
Rotating Heat Transfer & Turbulators
Conjugate Heat Transfer & Optimization
IRIE
Lean Blow-Out & Ignition
Combustor Flows, Instability and Passive Control
Ignition
Combustion Dynamics: Experimental Investigations I
Combustion Dynamics: Liquid Fuels

Combustion Dynamics: Numerical Modeling
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Combustion Dynamics: Flame Transfer Functions
Combustion Dynamics: High-Frequency Instabilities and Instability Analysis
Combustion Dynamics: Low-Order Modelling
Combustion Dynamics: Machine Learning
Combustion Dynamics: Experimental Investigations 11
Chemical Kinetics
Combustion Modelling I
Combustion Modelling I1
Dry Low-NOx Combustor Development and Emissions
Dry Low-NOx Combustor Development (incl. Micro GT's and Pressure Gain
Combustors)
Emissions: Modelling and Experiments
High Hydrogen Combustion
Novel Combustion Concepts
Joint Session CFE-HT: Combustor Wall Cooling
Use of Ammonia as Energy/Hydrogen Carrier in Gas Turbines
Hydrogen Combustion - a Thermoacoustic Perspective
Alternative Fuels
Hydrogen
Bio-Fuels
e-LL.CA and Eco-Design |
e-LLCA and Eco-Design IT and Storage

wE) - #
Rotordynamic Modeling
Rotordynamic DesignFriction Damping
Modeling, Simulation, and Validation
Aerodynamic Forcing
Forced Response in Compressors, Turbines & Cavities
Aeroelastic Instabilities and Mistuning
Compressor Aerodynamic Damping and Mistuning
Mistuning
System Vibration - Data Driven
Damping Technologies - Materials
Friction Damping
Rotor-Casing Interaction
Computational Techniques

Prediction Methods & Optimization
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FE
Mechanical Behavior of Ceramics & CMCs-1
Mechanical Behavior of Ceramics & CMCs-11
T - ZIRZER
Thermal Management and Aero-Engine Oil Systems
Seals 1
Seals 2
Oil Bearings
Dampers and Bearings
Seals and Bearings
Gas Bearings
Advances in Design, Analysis & Additive Manufacturing
Fatigue Damage Analysis
- Constitutive Materials Modelling
- Data Driven Life Analysis
Rotating Cavities and Air Systems
Turbine Rim Sealing
Rotating Cavities and Rim Seals
- Jet Impingement 1
PEHE
Advanced Future Engine Technologies (Combines Combustion and Emissions,
Novel Concepts, and Hybrid Aero Engines)
Basics of Turboshaft Engine Cycle Design and Optimization
Simple, Combined and Low Emission Cycles
Compressor Instabilities and Novel Cycles
Propulsion and Pressure Gain Cycles
System and Turbomachinery Optimization in ORC and Other Small
Applications
Power Plant State of the Art Solutions for Enhanced Flexibility and Energy
Storage
UQ & Robust Design - Operation and Geometric Uncertainties
Machine Learning for Turbomachinery Applications & Adjoint-Based
Optimization
Aerothermal Design Optimization - Turbine Cooling Systems and Heat
Exchangers
Axial Compressors and Aeroderivative Industrial Gas Turbines Design

Optimization Cycle
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G
Additive Manufacturing
Subtractive Manufacturing
Life Prediction and Prognosis
Repair and Welding
Digitization, Testing and Validation
Novel and Experimental Material Test Methods
Cyber-Physical-Loop Enabling Power-Generation of the Future
Metallurgy for the Non-Metallurgist
Materials Selection for Turbomachinery in Oil and Gas Applications
Probabilistic Methods for Turbomachinery Applications
Probabilistic Lifing Applications
Structures & Dynamics: Probabilistic Methods Tutorial

[3.3.21H Hi#(1),2) : 4. &k 3 ®» P2021D357~P2020D358 £ [ ]

-57-



TS TR N REIE BRI (R BR JE e e A

Fa4E FL

4.1 A% ORHARE
(1) 2021 4F 1 A5 2021 4F 12 A £ COHEGFZEBRR BN AFR ARV T, A HIE
KOV BFIZIBWT, IROFHEMNEH Sz,

PN (/4 S W
oL oRIE, BLREICET 2 E0, 73TMAX BB, 777X BUEEEE
AEDHER & IRAETSHEBRSS . YOI REIHE~ D Uil
Rty A & S
aa NG OEE, PLRFEICBET 2B, A320 v U — RAEFERFRIL, A350 Y
PRURAETVE YR D B %
NASA :
Ky = 77— 155K X-59 ORI, £EXN X-57Maxwell OHEERRN,
SFD (Sustainable Flight Demonstrator : £f5¢ Al ERA TIFEE) FHE ORI

FAA/EASA

RIAGENZ 36 1T 2 RBFEREBI M O #E I BT 2 35w & & 2. ODA (Organization
Designation Authorization : f8EMRITHRAGE) DO RE L

=gl

BEFHAA ADS-B LG EoT—2 U v 7 iEE, MAMOEREE, EHlo

WFSE. bR ALE I O A1k

Z DAt

- UAM O FEM{bERS, £ RE
DOFEIRBAFE & RAEBUSHERS

- T 7o RMBE (E175-E2, #i % —R 70 v 7R Bk

- vy, FE (SSJ, MC-21, €919, CR929) DHEABAFE IR

- AT v R#iZEIC X 57— 24t Overture B8 SR, 7 U 441
DB EH E Y R AREF I D OHGR

(BE, NA TV » B 7 a_T8 filE =0

B

(2)  AIEORBAEEE 2. BT KO 5 B O HAFJEBR R B M) & LT, BB, HfT,
B, BAS AT 225D, UTFTOHEBZMET 2LERD D,

U RN R O OB RS (321XLR., NMA 3 X O 73TMAX # k%)
TR R e O BB A (777X, 777X K%, A350 %)
R A=A o R AR B E (E175-E2, MC-21, C919, CR929, SSJ)
B & —Ra v 7B )
IR FIREHIZE R 72 E KSR B3 2 P58 - BRSE BN
BEMLOKFEEMN (E—F—., NvT U—_ Hl#HEK, ~A17 Vv K) OBhH
K2 X MEAH (RTM: Resin Transfer Molding %) . Z\R[YEEE&8F O H vl A

_58_



/,

(3)

NG R NS B T RS [R] B 8 (et

mEET VIS4 (AL %), ZoftititEe @it Mg, Ti 55) OBZE)M

3D Printing, Additive Manufacturing £74ft DB %8 #h )

SEHEEEE S AT & (Bl A — 7 Ak, BERIT. 7T LA TV RZ U RE) OF)m)
ARTT 4 BT 0 Hl (EREE, 5G, KRHEET —ZWE ToT) O
WU2EiERL O ABE, MERSGEE W22, HEARE, 200g DL AR D HLAF)

VA2 = o 0 ORI T, NV R L O L BSR NEA T B b
OO, LFOHEBZ5| & iiET 2L END D,

PR NV R RS = o 2 L BlgE o Bhia) (GTF fih)

Y7y ZAEEEM (CMC) DBIZESH

BRAL S A SERBHEAL B AT OB FE B 1)

TP RO L O BE AR L BEE R O B FE B )

M EE A A2 KM AN 7y =P (Skylon ] SABRE)

BV EVE M 2 5 T B O O > P 2~ O YRR

BRETIHE A VEW BIZE T 2 72 0 DSEHERREE S 2 7 2 BB O P B )

Z DMDOBCHRD W EIZE T L SR I R B O = > 2 B B s B A
ZOfT P EmNHRE, CO/NOARIR, B E RIS DB HAN 0 B8 B

(4) FRRMIZEZE Y AT b - fZEERIFICET 200 & LTE, UFOEE 25 S

BEIOBEPRD D,
- NextGen, SESAR, CARATS % 7' = 77 LADOMEPHRIL & A A BRI, & O H E

BERRIC [ 7o i BEML 22 ) o A 7 L iledfr O B FE Ehia)

« JEMERTZEAZ Y AT A (ATM) . fiiiES AT LA OBRFE )N
< HNBE L AR OZEGR S GEPRERE - EHUEE) (BT B HifrEh )

4.2 2021 FEREDOE LD

2021 X, au T WEBE L2720, AREIERE T, ZESITEEFPED 2

Bl% E-mail BIfE L L, %o 210 (K (12 H) ¢8R (2H)) 2147V v NE
A kb - Web FH) C5EhE L7-,

Z DI EANIIZERI S BIA O AT H 3, FEFEHRE DD Ok AL L, 24U

Mz T, aaF@mrooliE & BREOBLS 22 T L7z,

B DORE R, 20 T MO L Z T THiRITA L TEY . ThITHEL T < Offit

22K BARAFFERRARIEE OGS RE SN TWD Z LB LNE o T, F7o, R
RRGEI~DOBLOmE Y 2521F, BEMECRrHE i REMTZ2VE S L O B 25 1 8
BRTWD, KETIE SAF OERILRZ &+ 25 —J7 T BRI & LIS KRBT ZE
WADOEEOEXNHY , A% ED X IR T X 2o N2 0% b - TR
TV REEERD,

_59_



/,

NG R NS B T RS [R] B 8 (et

KETIZ, NASA 75”%‘%&%%%%&@?@5@?&% H¥57 SFD (Sustainable Flight
Demonstrator : £#fic FJREFRA TIZREHE) FHEIZHED TRV | MIZEHEOHEINBTE M & L
THEMRTRETH D,

HEEEIZEI L Cid, NASA 23§ 2B s ERATEA O F2RE 2 5hE, 7 — A fhiT =
FTA Ty FZENDRIET 572 EMERNES R R 6N 2,

Bl SR OB E TiE, T3TMAX BUEDOFATEEIE & 2 D% O R 2 T, FAA 1338
FEZ e ZORELZ1T->TEY | 4% SN DBIKORIERIF~DE L | 7%
émi“@%'ﬁ%wﬁﬁéﬂé F7-. UAM (Urban Air Mobility) ?® % ALz 8] 7=
eVTOL #72 & OFERECHIZE IZBI L, FAA/EASA |IXHSZ2 D T, —fiA —h—&
b SN TR B X ﬁiﬂﬂﬁb“(b\é

TS OFRARE R 2 I #EOMREE L 7oA F S, FRANE O M2 5 o [E B[R BH
FEONEtE & MIZEPELDORIBIZENT 2 Z LA TENUXENTH S,

_60_



TR FHTE N2 REIE BRI R BR e

1A

EEL BRETOBMICET 5EEREOTITH Y X & (2021 4F 1 H~2021 4F 12 H)
ERE S 1 |
P2021D001 AAMIZEFH TEASSW THiZE & 7)) ISSN1344-1760 No.807
P2021D002 AAMIZEFH TEASW % &7 ISSN1344-1760 No.808
P2021D003 AAMIZEFH TESSW THiZE & 7)) ISSN1344-1760 No.809
P2021D004 AAMIZEFH TEASSW THiZE & 7)) ISSN1344-1760 No.810
P2021D005 AAMIZEFH T¥EASSW THiZE & 71 ISSN1344-1760 No.811
P2021D006 AAMIZETH TESRW 2 & i) ISSN1344-1760 No.812
P2021D007 AAMIZE T TESDW % & 7)) ISSN1344-1760 No.813
P2021D008 AAMIZETH TESAW 2 &7 ISSN1344-1760 No.814
P2021D009 AAMIZETH TESSW % & 7)) ISSN1344-1760 No.815
P2021D010 AAMIZETH TESAW ize & i) ISSN1344-1760 No.816
P2021D011 AAMIZETH TESSW T4 & i) ISSN1344-1760 No.817
P2021D012 AAMIZETH TESAW iz & i) ISSN1344-1760 No.818




TS TR N REIE BRI (R BR JE e e A

BEE 2 (A ZE R B 2 [5) BR R AL Fo 4 O 15 S A K OV Rt 12 38 1
R Y A M (2021 41 H~2021 412 A)

%)

BRI P e
P2021D101 TADF i 2o 2 B4 A i es
2021-1 [ffizeiint & eVTOL I X 28 LWk AT LD
A O RIHEMEIZ OV T
P2021D102 TIADF i 2o 12 B4 A i es
2021-2 TEEIWIZSHEE#H Y 7 VU T OB T A RT 4 >
D0-1780 DfiEd)
P2021D103  IADF MiZefisE 2 B3 2 fiFan i
2021-3 M 275 H U 72 BRI S FRRERAIT O BLIK & FRE
P2021D104  IADF fiZefi 2 B89 2 figan e
2021-4 127 2 v 7 EEEHMEL (CMC) BRFE DI
P2021D105 TIADF i 2o B4 A i es
2021-5 [iZeHEH Geared =2 V> OX YR v 7 A )
P2021D106  IADF finZefs: |z E@ﬁ?éﬁﬁfﬂﬁ%%

2021-6 [#fizest APQP (JeA78L5 SV EHE) KOy
PPAP (EF*BHD%W}S7 2t R) 12OV




TS TR N REIE BRI (R BR JE e e A

RS R - FSEREE - REFEOTITH Y A b (2021 4 1 H~2021 4512 H)
P2021D201  https://www.meti.go.jp/press/2020/01/20210115006/20210115006.html
P2021D202 https://www.meti.go.jp/shingikai/sankoshin/green_innovation/001.html
P2021D203  https://www.meti.go.jp/press/2020/03/20210312003/20210312003.html
P2021D204  https://www.meti.go.jp/shingikai/sankoshin/green_innovation/industrial

_restructuring/index.html
P2021D205 https://www.meti.go.jp/press/2021/07/20210716003/20210716003.htm]l
P2021D206 https://www.mlit.go.jp/report/press/kouku01_hh_000110.html
P2021D207  https://www.mlit.go.jp/koku/koku_tk8_000004.html
P2021D208  https://www.mlit.go.jp/report/press/kouku01_hh_000111.html
P2021D209 https://www.mlit.go.jp/report/press/kouku09_hh_000170.html
P2021D210  https://www.mlit.go.jp/koku/koku_tk9_000023.html
P2021D211  https://www8.cao.go.jp/cstp/kihonkeikaku/index6.html
P2021D212  https://www.mext.go.jp/b_menu/shingi/gijyutu/gijyutu2/004/index.html
P2021D213 https://www.jaxa.jp/press/2021/06/20210616-1_j.html
P2021D214  https://www.jaxa.jp/press/2021/08/20210820-1_j.html
P2021D215  https://www.jaxa.jp/press/2021/09/20210910-1_j.html
P2021D216  https://www.jaxa.jp/press/2021/10/20211014-1_j.html
P2021D217 https://www.aero.jaxa.jp/news/event/pdf/sympo211105/sympo05.pdf
P2021D218 https://www.jaxa.jp/press/2021/11/20211118-1_j.html
P2021D219 https://www.nedo.go.jp/news/press/AA5_101419.html
P2021D220 https://www.nedo.go.jp/news/press/AA5_101431.html
P2021D221  https://www.nedo.go.jp/news/press/AA5_101442 html
P2021D222  https://nedo-dress.jp/news/2855.html
P2021D223  https://www.nedo.go.jp/news/press/AA5_101488. html
P2021D224 Defense & Security Monitor (2021.10.18)
P2021D225 Flight Global (2021.10.22)
P2021D226 CIRIUM (2021.11.19)
P2021D227 EMBRAER Quarterly Results (2022.2.21)
P2021D228 AIRFINANCE JOURNAL (2022.02.08)
P2021D229 PLANESPOTTERS NET (2022.02.25)
P2021D230 Hi# (2021.06.16)
P2021D231 MRO (2021.06.25)
P2021D232  Hi%t (2021.08.04)
P2021D233 Hif% (2021.08.29)
P2021D234 Hi#f% (2021.10.26)
P2021D235 Hi%t (2021.06.03)
P2021D236  Hi%t (2021.06.23)
P2021D237 Hif% (2021.07.24)
P2021D238  Hif% (2021.10.23)
P2021D239 A4A (2021.11.13)
P2021D240 Hi% (2021.12.02)
P2021D241 Hf% (2021.12.17)
P2021D242 H#f% (2021.06.17)
P2021D243 CAPA center for aviation (2021.07.08)
P2021D244  Hi% (2021.07.01)
P2021D245 Hif% (2021.07.16)
P2021D246 Travel Journal Online (2021.08.09)
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P2021D247 H#X (2022.01.06)

P2021D248 H#X (2022.01.25)

P2021D249 H#t (2022.01.26)

P2021D250 H#t (2021.04.22)

P2021D251 H# (2021.07.31)

P2021D252 REUTERS (2021.09.14)

P2021D253 H#E (2021.10.06)

P2021D254 SPN (2021.11.14)

P2021D255 H#X (2021.11.20)

P2021D256 AIAA (2021.09.24)

P2021D257 Honeywell Press Release (2021.10.10)

P2021D258 AIAA (2022.01.07)

P2021D259 H#X (2021.04.07)

P2021D260 H#X (2021.06.12)

P2021D261 AIAA (2021.09.02)

P2021D262 H#X (2021.09.28)

P2021D263 H#% (2021.11.20)

P2021D264 H#t (2022.01.25)

P2021D265  Airlines for America (2021.04.10)

P2021D266 AIAA (2021.04.21)

P2021D267 H#fX (2021.04.22)

P2021D268 H#ft (2021.08.02)

P2021D269 AAPA Press Release (2021.09.13)

P2021D270 REUTERS (2021.09.13)

P2021D271 H# (2021.10.05)

P2021D272 H#E (2021.12.11)

P2021D273 AIAA (2021.12.13)

P2021D274 H#X (2021.12.28)

P2021D275 AIAA (2021.05.20)

P2021D276 AD (2021.06.09)

P2021D277 H#E (2021.07.30)

P2021D278 H#X (2021.05.21)

P2021D279 H# XTECH (2021.08.04)

P2021D280 FLYTEAM (2021.09.24)

P2021D281 AIRBUS Press Release (2021.09.21)

P2021D282 H# XTECH (2021.09.24)

P2021D283  Aviation Wire (2021.10.20)

P2021D284 JAL Press Release (2020.09.29)

P2021D285 H#X (2021.12.05)

P2021D286  Asia (2021.12.17)

P2021D287 AIAA (2021.08.02)

P2021D288 AIAA (2021.04.29)

P2021D289 AVW (2021.08.11)

P2021D290 Asia (2021.12.17)

P2021D291 AVW (2021.04.19)

P2021D292 MRO (2021.06.21)

P2021D293 SPN (2021.08.27)
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P2021D294 SPN (2021.10.28)

P2021D295 AIAA (2021.12.02)

P2021D296 H#E (2021.12.03)

P2021D297 AVW (2021.04.10)

P2021D298 AVW (2021.05.29)

P2021D299 MRO (2021.07.13)

P2021D300 The Seattle Times (2021.10.14)

P2021D301 H#E (2021.11.06)

P2021D302 MRO (2021.11.11)

P2021D303 Bloomberg (2021.06.28)

P2021D304 Aviation Week Network (2021.02.22)

P2021D305  Airline Weekly (2021.10.12)

P2021D306 Bloomberg (2021.06.28)

P2021D307 Bloomberg (2021.06.28)

P2021D308 AVW (2021.05.22)

P2021D309 H# (2021.05.27)

P2021D310 AVW (2021.04.13)

P2021D311 REUTERS (July 29, 2021)

P2021D312 AIAA (2021.08.06)

P2021D313 AIAA (2021.12.16)

P2021D314  Aero Telegraph (2021.9.15)

P2021D315 AIAA (2021.8.18)

P2021D316 AIAA (2021.8.16)

P2021D317 AIAA (2021.5.17)

P2021D318  Gulfstream Media Contacts (July 2, 2021)

P2021D319 TEXTRON News Release (July 13, 202)

P2021D320 AIAA (2021.08.04)

P2021D321 H# (2022.01.12)

P2021D322 REUTERS (2021.09.14)

P2021D323 AVW (2021.12.20)

P2021D324 H#t (2021.10.02)

P2021D325 Simple Flying (2021.09.23)

P2021D326 AVW (2021.12.20)

P2021D327 AIAA (2021.03.30)

P2021D328 AIAA (2021.05.24)

P2021D329 AIAA (2021.06.03)

P2021D330 AVW (2021.06.14)

P2021D331 H#t (2021.06.01)

P2021D332 AIAA (2021.04.08)

P2021D333 AIAA (2021.04.14)

P2021D334 Lilium Media Release (2021.03.30)

P2021D335 Lilium Media Release (2021.09.06)

P2021D336 AVW (2021.04.05)

P2021D337 HONDA ==—2% U U —2 (2021.09.30)

P2021D338 AIAA (2022.01.07)

P2021D339  Virgin Galactic News (2021.07.11)

P2021D340 Blue Originirgin News (2021.07.20)
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P2021D341 #4L IR % © & ICZEBIER

P2021D342 GE FOURTH QUARTER AND FULL YEAR 2021 RESULTS

P2021D343 Raytheon Technologies Investor Webcast Q4 2021_vFINAL

P2021D344 Raytheon Technologies Reports 2021 Results

P2021D345 Rolls-Royce 2021 Half Year Results

P2021D346  https://www.icao.int/sustainability/Documents/COVID-
19/ICA0%20COVID%202021%2007%2021%20Economic%20Impact%20
TH%20Toru.pdf

P2021D347 ICAO [Effects of Novel Coronavirus (COVID - 19) on Civil Aviation:
Economic Impact Analysis| 2021/7/21

P2021D348  #4: IR & kk)» & HUARIFERL

P2021D349  AAHAKE D O HUARIFER

P2021D350 Swanson Aviation Consultancy #5 ENE D S AR ER

P2021D351  fiARAFERRK

P2021D352 NASA, What is Air Traffic Management eXploration?,
https://www.nasa.gov/ames/atmx

P2021D353 NASA, What is the Airspace Technology Demonstration 27,
https://www.nasa.gov/ames/atd2

P2021D354 Kerry Lynch, NBAA, AOPA Raise Concerns about International GPS
Jamming. Aviation International News online.
https://www.ainonline.com/aviation-news/business-aviation/2021-03-
08/mbaa-aopa-raise-concerns-about-intentional-gps-jamming

P2021D355 Charles Alcock, Remote Air Traffic Control Begins at London City
Airport. Aviation International News online.
https://www.ainonline.com/aviation-news/air-transport/2021-04-
30/remote-air-traffic-control-begins-london-city-airport

P2021D356 Tony Osborne, London City Aiport Makes Digital Switchover, AW & ST,
May 17-30, 2021.

P2021D357 AIAA P&E 2021 Final Program

P2021D358 Turbo Expo 2021 Final Program
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