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(0/-3/0/0) (0/-101/5/2)
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132/184)
Regional Jet - - 17 44 -
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=x:18 566 157 29 44 11
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B r otz &t —t R Jefferies DA FEO i FHITTIEL RAAEE 118 #(A545,B;73)
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ZH Airbus HORKBEZ D 1 D725, 2020 Fi3 2Ll FHEAEZEE, %o%
FERLHEBRT A0z &, 728, Airbus fHiZ. AirAsia BNZELR0>7- 6 1%
ZWTEIINIT TN D6,
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TEHTETH-7=,
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VBT EM ST AEN D05, F 72 Ba e BRI 2 720 H e Ik
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COVID-19 EHAL KA i< 1, RO RO 32%. 8,600 #23 H D I A~
THEHET, 2020 H1272 5 C 34 ALOEMS LD EE, BEIC 2019 420D 27 A& B %
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U A7 2 E L, Airbus f1/Boeing tE~O 3 IEREHIE 3 H LAKE 500 B2 E. U &
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ANA DBELAEBEM O 1/10 12275, 777 Bl A 5 e 35 DB A 83K, JAL b 777
Uk 24 A 2023 4F 3 AIZITBE S D LR,

JAL 132 v S OJEBRICIH 2 TASEHE ST 1,680 EMAHET 5 LK, R
146,213 M) D 30%IZ b YT 225, P T oo FHAFILR LFERO RS
NBEINDHFT T, Bz L CHEE S CHEER Y OBEIE~OEFH BT 200030/
53,

LCC @ AirAsia Japan 1T FZHE T AirAsia(= L— 7)) 6O KEITHEID T, i
PETE X BAAG & 1 LN Cre, PEBIEBR ek A LR & - 2 M — OIS 7203 . IRFEEITF
DIRAH SR IEHEE 1 23,000 44 LA E, AR 217 B, ENEMSHE THIOR
ERERE & 72 % @9,

IATA 13, U7 F oM &% fiAFr, 2021 FEOHIZEFE % 2019 £ 51% % TlaliE
THEORBLERLTVDN, ZBERYANVADKRGEILRT HHE. 2021 DM 25
B01%, 2019 4EHE 38% D/KYEIC L £ D E DR L AR 7 8T A TS R R
ANGAYIN

(3) COVID-19 %3
EASA L MRMPEE v 2 —1F, HRITHREDLZ 2% 575 LU F Ok E#)Eeo,

(AVD0522)
CRRFRIDRKE VGRS 22215 5 2 L1320 A, FTREZRIR 0 FERELISMT I
BELBAEE L
CIRHEL CHIRA 22T 5 2 EREELWRRE, K & R BILF I TRV =T
v NESFY, ~ATEEFERT L0 E0HL0 5 T FEZ# LS
CESFLARWIREICITHBRIES R EO LD _REWEE & 5
- ZEPE S — I FVITIIRE L RELSMTE ST e
- BERFZERECIT, IR OFEE O



- BEIEZO RIS IR T oV Z — %
)R HAR R L THRE & 30 3L ERRICE DR
anm R E R CREITEERBEO LB LIZA Y, Subscription Service F3¥ 03 A
MO IEHT-, WiZe4 8 ClIk Surfair N4 2% 2% H%H 20 T CEWEDO Y —
AERALL TS, FIAFIZECHEMABFLIIRED AL, BETHL L CTHERTX S,
BICHIET 5 E¥E~ L 2% <2 DTSR, 2 E% 3000 4 L0 . 2013
LISk EE 75,000 f, JE 25 54 UL Ak 7@,

(4) MRO
SR TH 9,000 BEN SRR, 3,000 BELL ENRIIRAFD TRRIZA-> TRV | it
R MRO ZE4 |30l 5 ML R 5 £ TRIA Z 2 220 RIBICHERF T 2 DI L L T 5 @8,

2.4.1.2 Boeing tLO#E)[A)
(1) Boeing £k

BRI OEEB DIRER L ZRETD4, Uy FUND 2 DOTHT 3/25 126
2 MO T ETIREL Ty, 4/8 LIRS HliEdm T 2 £ CHELZ LN 5 &K,
ZOHIEOENEER T HAT 3 HTANO LENEEEZ T, KRETOFHKKEEZ 5 H
235 10 BIZHER LAY, ZORITEERIC/R D, TEMEKT HH CTHERAORE
Bk A 52> TN 5 @9,

W2 a T A FINBUFOFERITHT ATEERRIZHEV, Charleston @ 787 IR
ST 418 O RIS 5 £ CTHEH & 72 560,

Ty RN T 3EMOAFERIEE, 413 2B TH 2,500 AOAEIFOREL, ~
A7 EDY# g B A S5O . Renton TO P8 %M k% ) Y Everett T KC46 #4
T 0> 25 PE % FEBR 3 5 6D,

4/23 725 27,000 4 OREFEER T 747 B, 767 BIGE, 777 RS, 787 BB D L E A 1
B4~ 562,

4/29 OFEFHEERIZT CEO 1T, REFBENSKIERGET 2 ¢, - KREUEE X 0 /Ml
DFIFHTFEEN D D & T, WA AT NMA OBRRs 1L 1k, 787 Bk A FEITE
1T 14 B2 HAENIC 10 B, 2022 F121E 7 B~ &k, 777 BRI IEAT 4.5 #8726 2021
AT 3B~ U3 LT, BUEIEMIE L0 T3TMAX kA4 F Iz . AT
OAEEA B, 2021 FITIIERO A PE 52 #5D 6 FIOLERMZ B & L, 2
DT=OHEEE D 1 FIFEY 16,000 4 ZHIE, P E MRO Fif 0 70,000 44 & 512
MR AR | AT AMRE CB A 0) 5, T3TMAX BB S iz, =
B K D IEML A O Z SEAE M R AE TR ITEAL L, EAMK Y ANEE,
Embraer #Ep FBER I OF A (AT 72 $4.2B & 3 Inl, 2020 445 1 P08 0o pg
FABE I X AT RIIEE 7 F8 0 50 BEICHE £V . MBI OIRTFED 2019 55 4 10>
25 KIEIZHEAN L 5,000 {EMIZEE L7c, 1AELINICIREE TE DI A4 5,500 (&



Mo, £72 73TMAX A PEFEIIC 5,000~6,000 (HMLE L2 3 HRIC 13K
6,000 {&M & > 7= FIrESITFENITIEZ 22 < Fil L, 1 IKMIBEOAERIT b MG L T
W DHIERR, KBURIE$2.2T ORRFERIC TEFRZEREICED S %] & LT Boeing
FEFANTIZ$1TB Ot 2 AR U722y, BURFHE DN RHED 7 O HMITE Az R LT
%o FENNTHROYT T A4 F 2 —2 17,000 HE~OFTEELBET SN2, FTH
Boeing #1124 < A&7 5 H ARBFEIT T L6,

Boeing g H#EFI D 2020 4F55 2 DU i X ATAERIBIEL 8 HifioD 20 #&
(2019 55 2 P 90 IR £ 0 | 7¢ bk 7 B, Y — e 2 EM S 2 B C etk
D5E Emid 73TMAX B A e i IR & 7 > 2 RIHERIBI L 0 b 2 25%I D
$11.8B. f MR TIE$2.4B, 3 M HLEG OMRT T 5, 2020 4 EHIO HFIZE 70 £
(2019 4F EHIIE 239 8T, Z OMIC 843 . EMITHI 9 KM DRIEAELY T S vz ik
FRlE 4,552 B F Tl L. Airbus £H0 7,584 B§IC KZEZ 11T ST, TR EEKR O F 747
BURG I 1EF% 12 #6C 2022 FE COAEFER T2 kD, T77-300ER/TTTF |3 H FE 3 #§° D
2021 AR 2 MBI VP, 777X AU IE 2022 AR BHICHRED LTs, 787 BUMGIT A
14 25 10 BEIC FIF 7228 2021 I 6 BEE T RIT, Vv bl TR TIm T4
FINTOEFEZE 1 D FTICHED 22 RF LT 5, HEaE T3TMAX B 0O SE B 72
D3, FLIE UIEAREN], ApE% B L7 W SBEIC 2R’ 450 BRI L Cdks 0 . A E 31
B~ OEIEFIE T 2021 4F0° 5 2022 1212k S 47z, MR D 15%. 19,000 44
ZHIBT HFHE T, 6 K E TIZ 6,000 428 H Bk L T 5 69,

PARBEET Clx, A% 3 RITHE MR T 5 & L. MO 19,000 £ IZHE & 544 2 &
HOHERBASED, K. BT Tl 3,000 4 & B0EH 3 2569,

Boeing t1:i% 2020 fEOFEETFHI(2021-2039) &2 # £, iE 10 FDFEERPK) D
BIOFEIT 6.6% & BHMEM D 5% & 0 &< S\ 1T LU, IRREHE IR 555
. BLUHEERS 25,800 KON 4000 HELL EDME S 2B 2 TV D, A% OHER D GDP 4
EEHOEIT 2.5%, FRIL 4.0% THO, HEHHEMEOM N 3.2% T, 2039 HFREHT
48,400 HEREWEETHIL D 2,260 B8, 4%B) & 7225, Z OO MM AL 43,110 .
ATAED TR & Hex Bl TIEARE, LA & ST 10%fRERY . V— 37
e Vry MK 10%8E, HUIENIE T U7 K 17,485 B, ALk 8,995 A, BRI
8,810 . IR 2,945 #§. "k 2,610 #, #&/h U7 1,250 #, 77V 4 1,015
B, 41 10 Fo HeElE 18,350 BEWEFETHIL V 2,000 £, 11% D72 VI)ICEE D

(36),

(2) T3TMAX FUf
FAA @® T3TMAX BIABEZITEFRELEZ, 629 ICHTRITERZ RO D Liks
(ZIEENGD,
FAA |3 7T3TMAX T2 BH9 % AD(fi 28 Fe~ ) & 317 L, Lion Air & Ethiopia fil
2% DFHFAA CTHRH S VT2 L RMEORIE RIS U TIRE SN REHE T & Bt FIEIC
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BAL., 45 HREIICE Y AROEREH LG8,

American %% & Southwest MiZZIFEIFEL & 2 v FIZ b 53, FERFIERIC
T3TMAX RS IZH#A LT D, LA L Southwest Ml 281330500 RE LT LB L
L. 2021 EE TIT 48 Bl EITZHETE 2V LR _T 5, American L2813 115%
100 B ZffERE L. ARy 17 ¥ ORI 24 T Boeing & A& L7z Lk ~7-69),

FAA [ZEMFFBIIC L E 7R 36 HOFHMER AT O ZEM e R 2% & L7z, FAA [3&E
fift 2 FEBH 9 2 SRAFAIEE £ TIZ, BN ORGSR, BEE T — 2 RO DASE
BRZRf> TS, HERFFEEO DT, LEREEEV—% 1 #ENS 2
L., MEDOERNEMEEBEZ D MCAS ZRE8) & 45 & 9 ZR LT 500,

Enter Air(ZR— 7 > R)BRASHEY & 72 D T3TMAX Hkk 4 #6237, Rt T rho
B LW - SETHBE WV, R CREORKICRD LEL D Lk~ 7, TAKRE
TIZETERR T 836 IR L TN B U,

FAA 13 11/18 12 H B ER{EEE MCAS O+ 4 TR & 2 KIE 22l &7z 7 it
L A RIS, 20 2> HifE\ M- T3TMAX BUHE D EMIES 11 2 ffbe, 4 b o e
& BREE IR 1 20 S4B, Boeing AT AT A2 R L TV D28, 2 fRoBRTEE I
EEME IR X HHEKIT$20B LHEE, EASA b GEICHEEESCERARIT L, 30 HIE
DA RIEI AT, RAE 1 ARAEICITfEEET 2 L o b4,

11/18. FAA i 737TMAX EEDOIEMIFTIR A 7GR 2 L ¥ K, 2 BOBEKFHLOkRD
MU IEHEE DY, 14R 8 22 A S TR S D, AFENIC HTZE BRI IR, 23 FF B
i BEs),

12/3, Boeing fLIZMM D LCC Hc K FDO T A 7 =7 —m 5 T3TMAX k% 75 1%
T LT bR E, BEFSSE THIOROZEERY ZHEEAIXTOELLE, 9407
T —IEKINIZ IS T 5 T3TMAX BB DI KB T, S HEITRGT 210 8 & 7o 72,
2021 FEH £ TIZ 25~30 #E % HifiT, 7% 1% 24 R E TOSIE L TiEUs,

1/19, EASA FHEREDO/NRY v 7 « F—KIE, 737TMAX UKD IE R BR A3 kil A4
REIND LFEFRWG),

(3) 787 MKk

Ty FANROY T 20 A FM O T TIREE D% HE 25> 787 B, @
HORED 50 L. EHE L, BT D 8L A — 2135k 0 D 7o),

AR KD APE 14 88725 6 B8 E TRUET 5 2021 SIS, =2 A MHRE 4
HE EDZIZ 787 DA FEE Y T AT v T A FINTHET D, ZDBET T kU
T 900 44 NRFNT 72 2 ARUEIIRTEARH, J7@#15 13, Boeing #1721 v - % 1 %
(2T b MO 78T B Z ST SRR S TR W o A m T A TN T L
FEHEL TN BHED,
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(4) 777X TRk

RO Emirates #1Z421%, 204 & TC BUFBEREN ORE T 2022 4ELIATIC
VIEHE AT TEZ TRV LT, FREHEL 115 o % 2 a Lo
LSS o & L7c/NE o 787 BUBE~ DRI A 22 PR & B L7219,

3 SHEMNTATRBRICND - 72, ML = v ic X 2 KO FEERGR T, 2021
D 2022 FEA~EE D SFL TN DI,

2/2., Boeing %, HAFEALIC XV FEEZN A R DIIET DHERNEEN D720,
TITX B DOZHED 1S FEERI VAN DH & amme, 777X BEEOHI#EE D 1
FTHLT I =ML, BEFO 116 D TT7X gD —H 2 | 787 AUBIZ A E
LEMERLTND, BAOFIZELN 1 FLU EBRZE &, BRESBG| 2 TE
DEENEFEHORCEEN TV D HE, = I L—13 & HIT TT7TX BB O TE S % i
B9 R RENEN & 5 60,

(5) 747 Ttk
Boeing 1%, 50 FIC K5 747 BIMSAEPEDI T 2l L T 5 L OBIEZ GE LT
WD, MEEEEY 7T A VI 2028 2O HIAE T RHEI 258 L TR Y | SFEYI0M
BHEEND BIERD 1747-8 SHEIOFATHREM Z SR bMEEL TV <) £V ) LEMN
HA BOEKROEPET A DMEFFE IO I Z R/ LT\ D, BISEFRITEm 12 5
T, BATHPE 0.5 BT 2022 FERIZITE T4 5, G

2.4.1.3 Airbus LD @Eh[H)
(1) Airbus £t
2020 455 1 UM A FERER DN 60 #§Y COVID-19 OB THi T J°, il
122 BRI & - 72(2019 258 1 041162 B%), Mim 1 H EREE A 16K D 33%I8 & 7%
(52)_
Airbus #:0 2020 55 2 DU = o -4 THEEEIIRTER S0 1/3 LT D
74 #%. 5¢ EEld 55%I800€8.32B, AR 13€1.23B D IRF(2020 A5 1 MU H€1.31
DT, 2019 55 2 MUH-]13€2.19B OB, T2 T A350 Mtk A FEMEIT 9.5
B 5 4 HIT 6 41 FIF7223, IS 5 BIC T %, CEO IC L 5 & | S EEEIE I3z 1R T,
BRI 2022 DRV D H D, TEAENRE D DT 2023~25 F1272 5 & O hLfiF

(53),

(2) A320neo HUHk
Airbus #HIZBIE I O Z IO FHEIIIY 1L 7-23, FEED 1 — 2 F LK 450 HELL
BB VE U7 fiifee RS 4,700mile © A321XLR Ui 2023 4t E His L CRR 2D
TWAGY,
A320 Bk 7 7 X U — 1 iK% H @ A321neo Ui Middle East it 22 (2 A S 417265),
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Airbus thid, = o 2@ SHRENEIE LI 5 L BT, 7 T4 YICHITOH E
40 B2 B 2021 FER AT 4T B~ OHEPEITIR 2 D K D 2EEE66),

(3) A330neo/A330

COVID-19 D2, A330 BEEZ 7R D 25%% (55 AirAsia 7 /V— 7 N fE%
SEMAS 55 RFEM S FHE 2 TR L T 5 %, Airbus #113 A330neo B DI
PEZ At BARID & BEBR O /0 (b CHRAABE R 2203 i 722 — 05 JARBSI A Uk T do
/)7%_(57)0

2/4. Airbus %, EISZMEHEDA N2 BT A330 HEER— 2D BelugaXL ®
ETOPS 7t & % 5, 6 ##E S 5 BelugaXL @ 9 b fx % D 2 #3180 43D ETOPS

REZTFDHENI B O,

JERDFT BT 2T —3 3 o ~D BelugaXL 12 X A2 E%E O W Hel: 2 R—g, HAED
A300 B~ — 2 D Beluga IZEFERIIZBE I X415 69,

(4) A380 7!k
k& ORI RS 7% Toulouse (287, A350 BUEER 787 BUBESEDZZ D B Vs
TR & OBEFIG, SR 14 0D 2021 FITAEA K T T 25, Airbus fhi
A380 BUBIZE = — 1 Z 8 U7 03 46,00, 3, P8 O RN AL — R EOREFEICHBR L= &
AAh 59,

2.4.1.4 ZOAOB)M
(1) Embraer 4t

PRI 2 0L LT, 2 4/24 SEICEHEERA T HEHEZ 57223, Boeing 1
X THIRER OS2 7- S 2otz & LCHIEE%E, Embraer thiZ AR THEN
bR L T 5, Boeing 1123$4.2B % & L T 80% DK Z BG4 5 572 - 72
75, COVID-19 (T & % 2 &3k T Embraer tEOMEIZAER 2> D 70% T, SRR
DFFEAMME S HIN T EMAE D 1/4 32 HiAF, BHOFMTld Boeing tHIZ EAHDBE R
RPHAET 5, Boeing #HH1H 1 ALL RIT K5 73TMAX BUMGEMTE L2728 2 FHEK
HC, MERILIIRE E L L TE Y, 2020 45 1 IRk RS TERTO UK & 72>
7o 723 EU MESY J5 OGRS AT b1 K T d 25 60,

P RS P B 8 & WS L 72 Boeing #HICK L TR TS ICADZ N, T AU B &
7T VN OO EAFTNIZEF 2 D DI L TW e, ERAEM ORKOBETH D
7T VVEENT Fiic e REMEFICTEEZRE L T 56D,

Embraer 113 = v itk O TG EIEIZHE T, KIEZ=2 A R % Fif% Turbo Prop #%
DOEIFE 2 FE, 78 Jii D E175 B dD Turbo Fan = > % Turbo Prop |ZE#19 5 %
DT, 2021 FICHFEE T, 2027 FEOBMA HIE L, BAOV A7 =T V7« R—
N &R TH 562,
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9/4, Embraer tLIIME & B TR L 0 A5F 2,600 Ao AN BHIAE %K, COVID-
19 DB THIZEETEZ NN L 7= E., Boeing £t & DA PFAIERE L= Z &I L A RGBT
HlOSLTHE L O—5, Embraer 10 2020 4 1~6 A W OFc &0 51 U IXRTHFH L
T 5% E 72 0 | HTZSER DA B34 - TRIIRICBIIE L & ARG,

(2) Mitsubishi Aircraft Spacedet

—“ZBE T ¥ (MHI) O FRKR CEOIZ, ME Eoxt®RE LT, Spacedet U — 3 )L -
Yrv O M100 N—T = /mﬁaﬁ%%—ﬁ#%ﬁ:?‘é &%%’%i‘% ek M100
BT, KEOTEEEMSAEDO A a—TF 7 o — XFHIZEET DR E LTRESN
T =69,

THERZEIT, TP R LA 7 TEETORITRBR A DIE, AEA P o 4RO
HIWEDONBHHNT 2 FE, £72, 78 N A TERETL2E—EA LA 7 ORFTIR
BRIEHIZBRON T, HARESNCOBEA PASH T 269,

10/30, =ZETE T3 2020 R 2 VIR FAEZRIIC 35 T, Mitsubishi

Spacedet M0 (2D T, BHFEIRENT TW o7z AN HIEE S L, i%ﬁ%ﬁﬂﬁ%‘@
T, 2018~2020 4EE D 3,700 fEFIKT L, 2021 4-~2023 4FEE 1% 200 &M IZHIET 2

(66)_

(3 =EEL
Bombardier #1:0> CRJ FHH[Hf5%4 5 T L, MHI RJ Aviation 7 /v — 7 % %8 &, MHI
IZ CRJ >V —XD TC & BIEAAIMEE & LT, Hefif, HffSche, mZeriiire, &Y
B WY - BOEDFHE AR L7267,

(4) & DOAEEIRBRFE B ]
a B E A% [Overture
Rolls-Royce f1:/% Boom Technology #E:723B8%& & Himde 55~75 Jif. &ML E M=2.2
DO“Overture” B HE H R EHE I AT 7o HEME S 2 7 A OBFICEE, SBREEIT 2025 F1C
2—/L7 7 kL, 5HIC K AAATRERIC LV 2029 R ZEREA B, BiiE B9
(68)_
b./NRUSE A% [PrimeAir]
FAA I3 Amazon ® R 7 — > (R A K 5 /Nl Bk 2 Part135 (233 X 7KGE,
Alphabet ® Wing & UPS ’7)"(<° 3EHDKR LD, Amazon D Ku— % 5 R
¥ RIZO/IVE Bk FTRETE A . BB R ik IZi 2 2 4 o 7 7R ICITRE 2 295

(69)_

(2413 Hd (1) ~(69) : %. &F 3 D P2020D201~P2020D269 %]
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2

4.2 TR

1D GE7T7Ex=— 3 %k

a.

GE9X

R—A 7D TTTIX B 2 —HR 7 7 GEIX = ¥V OFGE# %1, GE 7 &= —
va AR, R E CICERENAROTZ D ORBREZE T SELZ LA HIEL TR, &
R T IDMAMEIC G2 DB AW T 5 L O IR SR 7 e — A T a—H
—HEEORGERBRIZ AT T, o= DU E L T 5,

RS B KD X —R7 7 ThD GEIX =P E, 2022 4EI2 T77-9 IZH#H SN D
TET, =IVL—UMZEDO LD e@miE - BEOZ\ RE 72 BREE CIEMT 2@ tEmIT Iz
B &z, GE 7B xm—3 g U 4hdm o ¥ v OfANE &IPSRk Al 2 1h) &4
HT-0, a7 bR ERET DEER R ] B NA R« LT« VAT AMTINZ T,
R LIZmHZER D DRI 2 7 A NE ) v T T DV AT LEBILT,

R CREEE U 72 MO R RTE Y OB L OB Tl MEBIX T L — ROR T —Z O HIC
HRE L, B a—TF 0 2B S T | T L — R0 AV OB EAIZE [ g 2 EE
MHDIREZIR T I L2 L, WMAOREZ &’ 7,

HYREIEE OBEIZ OV TOFERIITHA L M SN TV RV, BRFcEIckd e A
VT a—YRNT V=R VAT ADGRENRE I AR, 2 0GTEECH b DR & oy
THIEDBHOLNITRSTND, 7V = RZEZITHH Y AT A&, B EEiezE
SUTHEH OB RS R - X7 NMIiiivDd, GE 7B x=—3 g UARIIREN B ORS
MEERR LTZ D | E7 R O DA FFHIAATY 7 VTR 2IES LTz
VEEHRL, AT Aa—T o ERELITV. BRIEY OFRBBEOLNTNE D AR
AET %,

ZORBRIL, 2021 FRETETITE T T D TE, 407 2—Hid, GEIX = 2 Dfhy
DN DHOEF L[FERIZ, 3D FIRETZ AW T2 L b7 m AE&TIELN TV D,
PERDREEHEMTTIX 13 HOEFR N LR SN D UNENH 773, 3D FIlAEHT 2 Z &
T, ZOT A AT 1208 E LTHRIET 2 Z LN TE 5.

GE 7v=— 3 > 4hidE 7=, CFR Part 25 ETOPS OE&GRO 7=z, =r ¥ v illi %
Wit T 2 TECTH D, ZORBRITIT, #IHEHSHE IMD O7=®iZ, 1,000 Y1 7 L%
Bl Do REEnND, o ORBIIFENICE T 5 TETH H00,
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2.4.2-1 HEFFIFHA 5 DX Cyclonic Separator(US20170122202A1)

[2.4.2 T i (70) : BEF 3 © P2020D270 2]
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2.4.3 L&A 5 BILR
2.4.3.1  fZEHEEENR S BIMR O H) 72 B (COVID-19 D2 %5 D)
(1) MiZepsn bt R ORI (COVID-19 D 4)

COVID-19 (2 X 2 SR 2222 F5 2, MiZepEpE /e E WA L0 | W2eEE R & oy By
HREREBEZITCND, (K24.3-12R) 2T, HINFEROBENS, EICFiRo
AN OWTHHE - LD EEOEIToT,

(D)COVID-19 55 o B U 7= 3 (i dn B R % (G my)
QiR D 1S Wksts I B U 7= 50 B (i)
GBI, HBLEOHAMEER (b - EI)

y=h UV-HAE. -5

v OEM&YT® 517 DBAFR

3 BELIAHEED
47° 34 DER|
I SATERRR
s TS v I MER

v M&A. HiR-#iMS A

hEHN

v iR
BB/ AME
B PN Lol
(M O0-7. RPAS)
-UAM

BE(CIBHNE. RN

e

2.4.3-1 COVID-19 |Z L BMIZEREPEHXE~DA 2T N (f A—) )

(2) MZzpltedn b2 R o %45 Ehn (COVID-19 D)

FTZE R O VAL ZEA 1 AR OB EAE R O P TRIRDK 40% % 5D (X 2.4.3-2 2%) | i
OB BEIROEEAFIC LY | ZORGEIMEAICH D, £, MaEgmTF Y V2 —
arv e Y- RE TP —EAONEEHZE < 2019 F O E LI R o A — D
DEEFIRFEOTENIN 18% &L 7e o T D (KRFE I A — 1 4 D)),

L L7235, COVID-19 OFE T T 714 O ASK (FRERE ¥ =) 1% 2020 4 6 H
AU CRTMRERIENC T 8 BB, 707 « RO, dbk, 7707 AU BTl 4 A
FEAR LD, SOIIRWIEELL TWD, F£72. Boeing fh, Airbus #1:72 & FE T 2e 8 £ —
A TIIEREIC LD 3S~5FENREL T D Z &b, MIZEHEEmmER L RE B LT C
Wb,

T BT ZE R fi S A — B T3 D Raytheon £1 (2020 4% 4 12 United Technologies ™
UTAS : UTC Aerospace Systems & P&W & &), Honeywell, Safran, BAE Systems
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D 2020 - EEHOIS 2R L I L2856, WInbED L TnD Z E3binsd,

L Ze s R B AL A — B D 2020 4E, 2019 4F RIS

P ZEBELE G h O il B 1

million $,€, £ 2020 1st half | 2019 1sthalf | Change
i Revenue 4,202 6,576 -36.1%
Collins $ $ ° Hight Control __
Aerospace |operating Profit ($317) $1,276 -124.8% Systems
’ 4% —
Revenue $3,487 $5,154 -32.3% Landing Gear._. y
[(2E] P&W % i
i - 0,
Operating Profit ($457) $449 201.8% Ml
Honeywell |Revenue $2,543 $3,508 -27.5% 3%
Aerospace |gperating Profit $528 $907 -41.8%
Revenue (conslidated) 8,902 € 12,315 € -27.7%
Safran
Operating Profit (conslidated) 715 € 1,909 € -62.5%
BAE Revenue (1Frs) £9,180 £8,674 5.8%
syst 8 i 2.40% 3
ystems Operating Profit (1Frs) £808 £896 -9.8% M AR 0 HK34%

4 2.4.3-2  FUZEFELEAR i O M E AR AR S5 20

2020 £ E¥-HIDI A & B7-354 . |H UTAS @ Collins Aerospace .. P&W t: (=
V) Wb ge B 3FILL B L, ARFE 725> T D, Honeywell Aerospace D%
IR 28% 8, EEEFGRITK 42%8, Safran fHIZoEEE TFE EAY 3 EI8, H AR IT 6 F
VL BRI LT 5, Safran #D5¢ EA R TR EG . Zodiac fHICHRE S 2 2=
FeNEE(H  (Aircraft Interiors) 7% 36.4%J8 & e HIBHAIRARKE <, IRNTZ DM
31.4%M8., il dh L OBSHBIE S 20.1% 0 & 72> T\ b, —J7, #ED BAE Systems fh:
DAHITE LRI & BT 6% TR TV D, 7272 L, 3EFIEIX 1 9 LTnd,
72%. BAE Systems fEOUAS 1%, Mizetk (FICEM) LAMTHAR - FE2 B, =127 K
H=J R VAT A, 77 M7 — L& —ERAREOHIETH L7290, o 31L&
FEMR DR | BT 5 2 LT TE R,

Pl k. 2020 4F E#IOFERE A R 72354 . Raytheon £ (IH UTAS). Honeywell i,
Safran fEIZOWTIE, RIERE & T, 78 BT 3ERRE, HEMRITZNL RITKEL
BEHIANTND Z NG5,

*Raytheon - & United Technologies ® UTAS (UTC Aerospace Systems f1: & P&W
) &0F
2020 4F- 4 H1Z Raytheon fl: & UTAS 2 &0f, &0t D14 13 Raytheon Technologies
fto 2019 £ DTE bim T 740 {8 F/v (2019 47, Fifi 38%., KH 62%. 7E3£ 5%k 195,000
A. 78 TClX Lockheed Martin th% #k X 35 S AL OHMLTH 5,

2.4.3.2 MZEEEELET O HITBI % ~D COVID-19 D%

WLZERE BB LIZ DUV Tk, COVID-19 28 TH2sWE Y, EWE] O 2L Tk,
B T TZe BB LIC k9% COVID-19 D84 RARD 5 D300 LU RIICH 5,
ZH Lk, 774%—COVID-19 & RE x| iRBE{bx <> COVID-19 Tk LW FHFEERERIC
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b HHIZEIEEEZ | B EBUS P SEET 281 E 035 0 | HUZEEEENM L BIE O EINBHZE & & Dxf
B LipoTWNAD,
(1) COVID-19 DDA /327 | (ARWR) « 7 r =7 Mk g L& EE

Mlzerg B LIZBR 59, COVID-19 12 X U fiiZepére 2 D EME D AL (Boeing 1, Airbus
& HIT 2020 F EHNIART) . AR, M2 O BRFEFT A PR M BT S D FEIA
HEAH BN (Boeing ft NMA, MITAC A~X—A = v b, Embraer tL#H 4% —HR 7 n
v T

MUz B LIV T h, 2020 4= 4 A 27 HIZ Airbus £, Rolls Royce #1:4% [E-FanX|
v 77 AOWikE%FE, 7272 L. Rolls Royce fhidHl ERRERIZOWTIEE T S5 L £
LTWa,

Boeing % Boeing NeXt @ CEO Steve Nordlund K3+ _XCoOJFE 2 H1Ed 52 L %
%%, Boeing th& LClE, a7 HFHEIZETTLH L LTS, 723, UAM FEDOWF AR IEE)
IBEAF DS TRkREAYICER D #17~, NeXt D AMHK) 100 4 b a7 HE~DRBZE 2, LA
A7 IFRET T2 LR TV D, (The Seattle Times  2020/9/16,18)

F 7o RIEEDERE TIX 72003, 2010 FFEIXE O ER ST E 72 eVTOL # DB R ©
COVID-19 O CHEE O CHREFRITHIEONTE Y . BARIZENLN AL, Uber b A
1 Uber Elevate O SEFEEH %2 2023 4725 2024 FIZTELEHZ 2K LTS, £
7z, eVTOLBAE TIZ, vV ar AL —IlREEND T 7 R0 b OEEFEN B LV R
WZdH %,

(2) COVID-19 DIEDA v 787 h GBWR) : BU

WLZERE BB LIC B3 2 A B R I2 D\ Tl COVID-19 DR 6 [E A& 4 2 #iLH 9~ 5 6

(#£E [Future Flight Challenge] %) MRA&biviz, Z 9 L7=H, COVID-19 THTZ=H%
PEENEL LVRILICH D Z &b, 7 7 v ATIEBREXRANTIC 3 42T 150 fE€ (2020

i3ﬁ%)@i%%ﬁ9_&%%%bfkb ZepgBE b b E xR LD, Fz,
AiXicix, EC 28 TA hydrogen strategy for a climate-neutral Europe] %383, ﬁLﬁjrﬂé
ﬁ%’f I%. 2035 4 F TITKFBZ BB & T D HEME O A 7 D55 A H5H0 U 7o o R A B Rl 6% o
FHEFTREMEIZ DWW T BTV 5, 7238, 2 9 LRI O EE L Sloxtd 54
AR DB FUTIZ, 2050 FIZ AT TOMRBELRIR DR & 5,

—J. BEMENEL <725 TW\5 eVTOL HOBHFE TlE, KIEZZEAN 2020 FI12720 |
7oz TAgile Prime] 7'v 77 L% H RITESIEZ1TO & &b, HEHRA D DIUx

(Defense Innovation Unit) H&&XEEZ{T>T5,

2.4.3.3  /KSEMLAEHK B OO B FE B 1)
(DECOKkFEZFrY=7 kb (2020)

EC 1% 2020 % 7 A TA hydrogen strategy for a climate-neutral Europe (BN D5 fzH
SEAZTANT 7oK FREERE) | 208K, ZAUd 2050 AR E TICAMET L (CRRMBIRFE DI EE Y
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) ZHETEMNZ Y =2« T4 — DT, [ZmXLF— - VAT LHAMKE] &4
TAHLDTHY, UTFTD3ODT =2 —ANHE-> T35,

17 x=—2X (2020-2024)

- KT H 6GWD AT R L X —F| H D /K FE B MR E D
c IKTH, AEPE 100 5 b v ok FEHLE

%27 x—X (2025-2030)

- 2030 FFE TIZ, WIKTH 40G WD FA T 3 )LX —F| D /K & B E O
- EU N CHE 1,000 /7 b > ok H#ERE

¥ 37 x=—2=X (2030-2050)

BTV X—FHOKEHIE~T 27 b D LT 5

- CO2 HINBASHE LN B~ K 2 B3 5~ 5

&

5

=S

e

(2) WZERE~DKFRREI O T RE

RLZERE~ DK BB O A TEREIL, KBREE, KFEF—vr, KET LY FOERK
BREE (CO2 EARFENLELE) 35, (X 2.4.3-320) CO2 DU FIL, REME A
T5~90% L ix biF <. IRWTKFEX —E LN 50~75%, SRREL OkFEZ L2 R) A% 30
~60% & 72> T\ % (AWST2020/10/12-25), F£7o. BREFEM, KFEX—v | GERE
DORFE L &b, KFERE, KFMEHOA 7 T O%E - BiESHREE 22D,

PEM (Proton-Exchange Membrane)
PEFC (Polymer Electrolyte FC)

KEF-E>

Hydrogen Turbine

IKERDITERE
O : WifkE
A IKEHR (BEER)
x :KEEEEE
KON XMEHAOEETE

SRR k&\EILVR)

Synfuels (CO+H,)

X 2.4.3-3  FLZERE~DKERENOME I HETS

fitZepse e i & L COKRFBEFEMIL, BEICHCK TITEE oM Zerm o BBk o iF5E
BT n Y ey MRERISNTND, ods, AARTIIMEHATIZZWA, NI X AR
® MIRAI] [ZRE SN2 BBFEMBENERE, Hilksh T,

KRFEIE, COHEHRITMEIRE LD A, BUIR, = X B3R (2020 4 10 A KEf T,
MIRAI] ToO=Z MIK 0.328/kWh F2E), (X 2.4.3-4 /) F7z, CO2 HkH E TR
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INDD, mZETOKAESR GITHE) ICXDREDENEH SN TS (DLR #E%,
https://www.dlr.de/content/en/articles/news/2019/02/20190627 climate-impact-of-
clouds-formed-from-aircraft-condensation-trail.html), #lxi¥. ¥ —Hr 72 v 7HAKkFHE
B S AT L& B%E LT % Universal Hydrogen Tid, #REMEM S H7-KIFANE X
7 CHIRT 2R E BT L T\ D,

mm CO2HHEE  ——=IR)IF—-IAB

(g/kWh) ($/kWh)

300.0 g/kWh 0.50 $/kWh
250.0 g/kWh 0.40 $/kWh

200.0 g/kWh
0.30 $/kWh

150.0 g/kWh
0.20 $/kWh

100.0 g/kWh
50.0 g/kWh 0.10 $/kWh
0.0 g/kWh - 0.00 $/kWh

7K3& Ny7y— OS2

2.4.3-4 KF, N7V — e UREolE (COoHE: = xLF—ax ) @

(3) MiZetfi it & L CoKFEREIE M
WLZepdslinih & LCQid, KFREFEA APU OUES eVTOL, EEMTIZEHE O ESS
(Energy Storage System) & L CBARBRVMHEN TS, £/, Y= TN - TE=Z
— = TR 2 FEH L 7o L2 W < OB ST D (NASA @ Fuel cell
E-plane. Boeing Fuel Cell Demonstrator Airplane, DLR HY4, Zero Avia HyFlyer
. B DKREN AZWM) . BUR. MR REFERRI, RN L (AEED 2~
315, N BRI X > 7 OBFER ENBE L L TR-> TV D,

mEU-FP (Horizon2020) TOMIZEMEMBEIER S 2 7 LABRFE G
KM Gl Horizon2020 ¢, TMAHEPA : Modular Hybrid Electric Propulsion
Architecture], THEAVEN (High powEr density FC System for Aerial Passenger
VEhicle fueled by liquid HydrogeN) | %@ 7' 0 =7 R &fED TV 5,
MAHEPA] . 44T/ 1,000 7 RAEZ#E T T, 4 AFED DA 7D Ri2EHE
(N7 U —ROPRELEM) 2B T2 L2 HME LTEY, Ar~=7 O Pipistrel 28
HAY LTS, (X42.4.3-5 M)
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https://www.dlr.de/content/en/articles/news/2019/02/20190627_climate-impact-of-clouds-formed-from-aircraft-condensation-trail.html
https://www.dlr.de/content/en/articles/news/2019/02/20190627_climate-impact-of-clouds-formed-from-aircraft-condensation-trail.html

EU Project MAHEPA - 4 seat Hybrid Aircraft

[X] 2.4.3-5 Pipistrel 2355 LT\ 5 TMAHEPA] @O AT L6

THEAVEN] %, A~XA > ® Fundacién Ayesa 32 —7 4 % —% & 720 45kW ® PEM
(7'm ko2 Hafi) BRI E R 2 X — 12 90kW OREFEMZ R L T\D, ZOV AT
DIFHFCHI O TR FE 2T 25T, LUFOBRBICE VA TWD (THEEILN
400 /7€), 7238, Fundacién Ayesa IZE/L BT, 7 X7 #i)5 TOERLEET % H
HIIZ, 2009 fFIZ Ayesa 7V —IC X W ERSL ST, 728, Ayesa 27 V— I3 MZEFH 7
BCidEkEt, G, AT U AR EEFHT TV D,

< AH o 7 PERE © 2kW/kg LA E

s IUN—H KT 5kWikg

COKFBEEE R 2EED 55%L T

VAT L TATHA I 4,000 REREIDA E

< VAT NEAREFOEE © 60dBA) A HEE T

« ALY a—)b ;2018 F-~2020 F

- B TRL : TRL3~4 22 HIX U, &ML TRL6 % HE9
- THE K400 €

[2.4.3 1 L (71) ~(76): 4. EE3D P2020D271~P2020D276 7]
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2.4.4 WLZET AT I+ WUZEE ] - MK - FRAT 40 B e

(1) NASAATM-X V¥ =7 k
- REREHOREITEL,
(2) UBER Elevate B
—~ UBER Elevate Summit 2020 (X5 S i3,
- Joby #1:7% Uber Elevate % BI{ L. 2023 4% TIZ eVTOL &> 7= H =7
B — =X ZET HEHEITH D, Hg|d—8 & LT Uber Technologies
X, %A 112 2,500 I KL% Joby fLIC#E T 5 Z L1272V . Joby & Uber
Hid, M ELEORITO— AL ARFHEZHIEL T, 2L ENOY—E 22
A& LTV, fhd Uber Elevate M /3— hF—& OBHRIZ OV TiL, Joby fLIXEE
2B S 2T Lo 12307,
@) A N— X2 U T 4 ~OEHIZDONT
- WRRE T A —T LD a— L s URT - LAR— 20191085 & YA R
BORIIAH% 10 £ TR BIBEINDG /e — UL UR 7D h v 710 D 1O,
T HFER. BN AL, FANR—HER ST 7 A LTV D, 2019 4
1H, HERBRE 7+ —T 0%, L ODAT— I RAVE —DFEHE5Z1T T, HiZe:
ROV AN— e LIV DU RAEEmDDEIZODA =T F 7 2B L=, 2019 4
WCHEI S NTZHEDORERICE D & MIZEERIIT b ax7 T4 87 4O
EEALZHED DM OISR L ROV A N— U 27 BT 2 rREERNEW T &
DIRIBENTND, A« RIAD AT — 7 RNV E =5 DEBOREEED, =
IR SN RIIMEERATER B LY a VOREICHBRT 52 &
ZHELTHH08),

[2.4.4 1 Hh (77) ~(78) : %&. &k 3 D P2020D277~P2020D278 £ ]
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S ERTE N ZEREIE BRI R BR e e e A

3T FTOMEBEEOSHT

3.1

3.2

BR A DO TIATZ 31T D B R
&k 1 @ P2020D001~P2020D012 £ ]

NG TR AL ZE R BR AL R B S At B & DO T2 B 1 L Bhim i

3.2.1 N 2 FFEERZEMEE R B AR (1K)

Foo R B OSBEARE RN 12 % & DTV D2 RE M EHIcB VT Rz 4 H
UMHEH SNz b E w7 21, COVID-19 /25 2w 7 (2P FEMHIR A3 07, R
DR B IEMUE N KIBIZHA L, 2R WO EOHIALNBEIET 50 E0W) 2 L ThH D,
W), FEMTHIBR ORI LE > TELIBEEEICEE U5 & RO TV A, 9 H LIRREY R
DSF O ER CIATHIR 2 ik L < 72 2 @St O 472 59 OEM =° MRO KUV
DY T T A F = — N ETHA AN TR T,

R—A 7, 11 A 18 B, 2FICKATE T3TMAX RIEE D EMTIE (73 FAA 12 X
> TIRBR STz, 513 COVID-19 DR T | LM O —ff & APEFFB K O 7T37TMAX-10
RIAGERR B IZ AT TR A TIT< 2 212705, FAA OFGETrE A RE L biED
b TEY, TTTX ORI GER BUGRER 2 I ED T 2L b EHHETH D,

—J5. T NRAREEIAR—A TR D EEE N REET COVID-19 D25 1
HT lllrolelN, FNTH 60 A2 5 a—RT « AE#EE 40 BICE TS
D2 LR < SHL. A380 BUMEIA A FERH O PRI FHE, A220 HUEE L DL T A
vy EOBERSY T EREE RS,

ZEHiimco by 7 2L LClE, RN R BRERE~ORLOE £ 23 5
(2, KRFBERELE T HMZEREOIIE N EH SND L )27 o7, FRZ, 77V AKDYR
A YV EFIE, COVID-19 1233 B RE R E L TREE 4% XETHZ L a2 REK L,

#izgi@ s A7 A(UAM) Tix, kkx e B RE o /N 5 4> FE Bh 22 B B 5 4272 (e VTOL)
DEETHBHFTHY, 7’0 N A U T DRERE~ T EZENE X BEFEIZRIT T
YT ITAR—RAZETEREBEZA TNWD, 5%, EOREDEZELNER IS,

A I IZFE TlrE. NASA @ X-59QueSST, 7' —L4 « A—Y = 7D XB-1, 7
T U A D AS2 73 EOFHHEINER LT D, Fo, FAA B EEEORITHER DK
REHLIELTOWDEREDTDOTA RT7A4 2L TN D,

3.2.2 AN 2 A HEMAZRERE I B A AR SR O R AL 2L

YR TI, MZEHRE B oS R ER B 2 P L, RPE 2 1S/ 2 i B
To7—~ i FEHE L OEED L OMSE L ER L T\ 5, SR 2 FEEI,
LI Offin ] 7 fR2&E L, AN B OBPEZITEE LT, T OB 2 (Ek
LTWb,

7 TR2-1 KRB ZERE O BFIERE S Bl 7))
lzepk > CO2 HEHIENHI 213 Cod & U7 BRBEM SRR b IS A 72 o 28 gk 9= %
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TS TR N REIE BRI (R BR JE e e A

TT N2 AL & U Te BRI DK SEIREH 22 B~ D BFERH 6 & 7k O FlTfil,
HAE & LTV D KRREHIL 2SS BT Ot o (BIREIZIE 2000 FEHIERICH D) |
Z D% OBAERR 22 EiC W TR T D,
A [R2-2 EWNIZIT D A2 25 5t B BR B A B i 5%
[PESEIRIL & AMBRROIR] ~S-Bird (=& « N—F) ~]

2018 4£ 3 Ao A—7 > L7z S-Bird(— & « N— R)iZ, FMEEINEEES, EBRT
ERANR AT H— BMRF. (B/M) FEEN - SREEEE L Z—7e EAEE L,
MUZEREERE A 1T U & T 28U FEHIR IR O ¥ O E L, & IMmE LA 8L
L1200 TH D, 2O S-Bird(m A « /N— RIZOWTHEHT D,

v [R2-3 BEIREE EEIREL T OWF 72 BR B A |

BEIARER & DRHBIZ W TR BLICIR <72 1%, 2010 FLIBED 10 FRICB T HEEO
FAfBR g B> JAXA THEMi S 72 FQUROH Y1 ¥ =7 hOWNAEIZHOWT, K
Bl #EA TS CFD 12 L AFEABRT THI & . 2016 4E0> D < TRATRBRIC X 2 HiffiE
A UM HFZE R 38 D B[S OV TR T 5,

T [R2-4 EAEMBEEOIFMIEMRA - AEFHEIN O Fordhin
~AFP FEfE 1 > T A UipAE & A —7 BB LA~ |

R—oA > 7 787 BIFELIKE, fiREHAE S ~D CFRP K&EMHOEMNH ., B EE
JEDAEFEHFESHAEL — Fom b AEBEOBRICHIE L 72 5N T o B #1722 &2

DWTHEHBED LTV D, ZALHITERY M EN TV 5 B EFERE O IR A
EEAMHEE OIS BB 2N T.0 BB L OB SV TR T 5,

F TR2-5 REYEJLRIC X D MiZeik 7 B~ DR 288 L BIA] |

A, HERERE O 7 a1 — O EIT RO FBE O FEIEIZ L O | A OB I ANE
AL L, D ORRERICEEIR T D L 5 1o T, RS, M2z I H Lz st ik
TINFITT 720 | [EE 2 2 CORYIEDPER DA LT < Ao T D, JRYLIENE
ROMUZEEETF TG 2 DB L ZOERNZOWTEHT 5,

71 TR2-6 AR K — U RERS T )V~ DA F I AT 1 7 FHiiT)

Fa— L ER ST )V~ OI@EREIC, v 3R ME (BEDR0) . FEeEtE (500
BV NETF LD, BRECRITARBRREZ I AICRATETEY . Znb &M
ETDNAFTIAT 7 ADRFEF 2B e LTRSS Tng, Fr—rk

ZERS 7 N~ \ZHE T D EANBA BN, S A I AT 4 7 AR ERENT D,

X [R2-7 Mzl B » 220 AT A~HENBREL & il o v ) 7 A )L A JRYYE~ |

COVID-19 DOREYHLRIZ L 0 A EE T EIIRSHAOE HIALZ R LTS, Z
DL et tEB O T, Mg A FIR LoBENCME S COVID-19 ~DEY ) 2 7
Z AL LT, TN O ZEFIERBEIC O W T ORLAE T - T\ D, MizEio 5)E - 22
T AT DATOWTHERL L, HNBREE CTORGL Y 27 RN Z L 23T 2,

(3.2 H#(D)~(®) : %. &E 2 » P2020D101~P2020D107 ]
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3.3 K5« WIEREET « R0 D AR SN -EfE
3.3.1 EWNFEFITIT HHFSEER R Bl
(1) %5 51 HIERFE BRI L OFERHHS

2020 4F 4 H 16 H (R) ~17 B (&) & T, % 51 HIERHMEER S L OESHIH
DMWFRKFAEFERANF T CRREBE SN D TE Th o772, Fla v ) oA L 2ADOBUF
HPFAHEOIS 2%, 2020 4 3 A 23 BICBMET L3 RE S, BRICERERRITZ
BN TWEER, RERBWERo7, £/, 20204 H T HORAFERESE 51, H
51 HIEMIH B @IDIIRGERRE D Web i TR I N 7=, BIFEL TR, RER
DS D= EDOSINTIABL< b,

2B, WENE, 20214F4 H 19 B (OK) ~20 H (&) 122 CTHAKFAEER T IEHT
RVUZIECTHY T A V) ICTCHBSND TETH D,

(2) % 52 [l 3k E /5 38 BIMIZEFIH MY X = L— a VT VAR Y D A

% 62 [IRIA ) FakiH e 5 38 MM FHEE S I 2 L —va VEIFV AR T A%
2020 7TH1H (k) ~3H (&) IZ0F T, 74 —F : WhTRERFEHRE 7 — (&
[ ) I CRETE TH o703, 2020 4 3 H 31 HICBHERIEABERI N, R UARY
U LT AT RS (FDC) SMZEFHEME S I = L— a VIR R P T L (ANSS)
EAOFBMET 2 HOT, MENFERMEY 2 2 L— a3 VRO DHFFED 5 R
~FEGTLHZEEENE LTV,

BB L & e o T2 b OO KT FREH S M2 T HEBE S L 2 L— 3 U
VIRV A (2020 AT A ) 23202049 A 28 H (H) ~30 H (k) TRAME SN,
FRRGERORTY (BEHMEE ., PEES) I TN o), 226 6034 74 U BIL,
— R 9 OEDIED, 2D T =T v a v T ENRFAT 4 A v v a VBRI & T,

—2>HDOYU—7 3 v 7% Sixth Aerodynamics Prediction Challenge (APC-6) TH ¥ |
WLZE 8931 5 CFD O3z H & T 5, AFEOHEIT NASA-CRM (Boeing 44
TTT RIEFE Y ORFFEHZE IART T V) O - @l AT O TR Tdh 5, K - @il REE
FECHEEL TRET D60, EROBMDERICTH L TRIEDSIREI T 52855035 0 |
ENOWTTA b _Xua—TFE2ED L%, BIRZ EMRICTHT 52 08 RkO bbb, 70,
L¥2b—ra KDL RMERE LT, ABICKELTHORMARE yTF T v 7 b
RN ENRROLNTEY | KEMHETOEyF U 7E—A L MR THIOEETH DL, =
DX DKM, BERE, EEOWTIOEET HARHE - @l ARFOZZ R TRINITEE TH D
ZLEEEE X, APC-6 TILZEN O DR—RJBIR Th 5 ML RE DA - 7344 Kk % %l 5
& L. CFD L #EBRAET 5 Z & T, HIko CFD O FRKSEZ BT 2 L2 HE L
7oo JAXA, K7, FEERDNG IFEORBRLRH D, A0 T4 b 00b b T 2INE 135 90
4L THoTz,

ZOHIXERE T CFD V—2 v a v 7 Th b, T CFD ICBWTIEHEIR A D 72
HO=—ANEE->TEY, ZOMPIKE L CHERME EICEESL< CFD i FEICEE 2
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LFEH-oTWD, —HT, MIEEGRFICEH0EkD CFD & iy 5 &, MR O I
RLEMFBERE R OB HNTHRED K> TV D, KU —27 2 a v 7 TIEEN L OE & fif
R R AR TF Y= NRREERE L, BINEDPHEIHEITT 5 2 £12 X0 | BRKT
B < CFD T FEDOW L2 BT D TH D, 5 ODKRYE: - WHFEHEN S 6 71—
TIZLDRKRE, BREELDIRRN RSN,
EBENE, 202146 H 30 A0 OK) ~7H 2 B (&) (20T THRZFAPESANBIZERT
RBUIECTH T A ) ICTHRESN D TETH 5,

(3) % 62 [aE &R I BT 2 RS

% 62 [ IETRE BT ARl A A 2020458 H 5 H (k) ~7H (&) IZhiFT, 7/
v (EEEEET) ICTRETETH o724, 2020 4F 4 A 27 BICAH > T A VB~ E
BHEELRo0z, AAMZETHSR L LTIMOTEL T A VB (Webex ZFIH) O
e & olo, ARFEHS T, MIZEFH L5505 O S - MOEBROMFIE R X OHAR A D35
Thd, AEFEITMGERE 86 14 (X 85 ) it Siviz, BIEFEM SN D, FERlERH
DRFIIITONIR D> T2,

REBENL, 20214E8 H4 H (k) ~8A6H (&) I THUrIA4 VBfEShD T
ETHD,

(4) % 58 [HIFRATHE S L R T A

5% 58 MIATIE S VAR U A% 2020 411 A 256 H (k) ~11 H 27 H (&) &, T,
TAT 4 e LE (FEBRMEET) ICCTHBTETCH 7N, F—HRTEH 714 VRS
nie,

AREFEIX, 895 A T A B, 6 thORRIGRRZ IaeO &35, 192 £F (MEF1E 202
F) o CRRBIEE - EFEER 8 R 73 . — WA 100 . PR 19 ) 23FEH
ST, FERGEEEOFER U A M KO - REGEE Y X FEZLLTICE LD D,

KRl (T FRyvay)  BRSEE Y g

CAREEEE (7 3+ SR T 4 ATy v a v 1)
OISR E 2N E L2 HEA - 1 0
WLZAERRIZ 31T D AR pEF AR OBy & 3R 1 O
Mz BN b - BRI OHEE © 9
RUZEHAlT - BRgs & B A - 44
Ze ey a 2020 & ZHMNDDHZEDH Y NTZIZONT @ 41F

+ RPNV T 4 AT ya v

JERBAT ~ TR O R & 22 R Et DS %I DN T~ 81F
RS FEFRIE OO OEHR - AT LAEWIE 0 1 64
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[ HR ST ZE B D ECHT LA« 1 24

Eipll 2

22D PEFE AN, BBENHAN T 18 7o BURF O B
g ERS (RRU PE 3 UG PEER)

ZERS T L~ B3 2T A b Go Fly (Boeing) 8 ¥ = T O#UE & 4
hHE (7 hT - T EZ— g VRS

A EMZHE L LTe e — 2 omPkbE
THECE (THERY)

ACMS |Z & % Health Monitoring & % @4 Predictive Maintenance
BA. RIFRER (2 B ARZE RS )

EFENEOEYH  EREH AT AL LTO [ERS NT v 7 ] OFEBLUZ\IT T
OHErE (Y~ hah—7 (¢ v 7 R)

RETrY s FhTORBRE TDOESE
KFsE (g b - ¥ - W22 8ANpFZERT)

ZeRwENL, 2021411 HA30H (k) ~12H2H OK) IZiFTrAxT 0 < LE (8
BEMEET) ICTHESND TETH S,

(6) AAMZE T A A HEE TR
WLZE FHHEME B DR ZER R M TN 2 EWN TR, WEGEEEE) TEMNBME, e
HAEED) CHEBR R & U CHPREONA TR, 4 MIE20204E3 7 (2, #EE{)ITHIC THf
TRETH T, F = v T EGYESLR O 8 T021F~EH S iz,

(6) HART A S — v 2 ifa71aE WaE 2 (GTS 48)
AART AL — U FEN T DMEABLOEERAT A Y — e b ONCB# T 5 =
RNF =V AT DOWFRREENMTON DR, H48[8 & 72 54 1132020410 14 H-15
HiZ, 74 B,

WAEEIX20214510H 13 H-14 B2, &6 A& R 12 C BT &,
"—a— ) —< IV CETAZRNLF— T oo ar e A —Rv T —IlEELN
7oA

+ fEIRVE S (ZZEET)

R (BZ=BIER D k)
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3.3.2 [EAEEEICB T D5 E )
(1) AIAA Science and Technology Forum and Exposition (Scitech) 20200178

KE#TZEFH %% (American Institute of Aeronautics and Astronautics, ATAA) {12
£ % Scitech2020 78 2020 421 4 6 H (H) ~10 A (&) (Z0F T, KEA—=F > F (7
o U A TR S NT-, 2020 FE RS DT —~ 1% [Driving Aerospace Solutions for
Global Challenges| Toh ¥, £t IRE/R AR~ DM ZEFHIEEZEDOEBIC OV Tigimni 72 S
Niz, [RGB EMEDOKE~ v B2 75 5720 O BRI R 2 W - 5L E) & ORIV,
BN R e — 2 O T HHCE RO AN R i 2 JE 1T 5. e EoFEFICRES
%5 X 9T, MZBFEHENIHER EO NEHOBEREXZH5HDTH D,

ATAA Scitech |3 H#EF e ROMZEFHIFZERHFE B L OO A X FTHY, Trnr T A
(X2 SOTEHRIy (BARgEE & SR - 74— 7 5 360 DBy a ) NOHMRS
TS, AT 1,600 4 OFAEZE T 5,000 4 03BN LTz, BARGEHS TIE, 544 OF
7 =Nty a T 2,400 R DEHORERN D T,

- BLARGH
Using Space to Support a Sustainable Society
The Next Giant Leap
Igniting Tomorrow: Stories from America’s Favorite Museum
Engineers Build the World and We Can't Survive Without Them!
Multi-Use Aerospace Technologies

* Forum 360 Sessions
Achieving Sustainable Aviation
Aerospace Innovation Enables Resilient Communities
Al in Emerging Aerospace Manufacturing
Is Hypersonic Flight The Next Big Thing?
Connecting Faster
Idea Challenge
The Next Challenge for Aerospace: Global Climate Change
High Performance Computing’s Impact on Aerospace Prediction

Wow! Look at What We Discovered: Impacts of Multiple Use Aerospace Technology

(2) ATAA AVATION2020

ATAA Ef#12 L 5 AVIATION2020 28 2020 -6 A 15 H (H) ~19 H (&) &2 T,
KEY 2 (FANFIN) ICTRETETH 57228, 2020 4F 4 H 22 HICA T A B
HZEBRE ST, ATAAIZE > THIOA U T A VB E 7272, 2000 £ LI EDOSINE )
BV 800 LI EDFEE A FE M S iz, £, 340 FEEILL LD T 4 TERUE RN - 1=, F 73R
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ST, BEESOER LIAAIL 20204 8 H 1 HETHRETH D | #:0 IR LEiEES
ROEE PR - Forum360 ONEZJEFHFE T H LN TE 5,

« FLAER

Plenary 1 - Keynote Address by Walt Odisho, Vice President & General Manager, 737
Program and Renton Site, Boeing Commercial Airplanes: Engineering in the Production
System

Plenary 2 - Keynote Address by Jim Bridenstine, Administrator, NASA

Plenary 3 - Keynote Address by Tom Vice, Chairman, President and Chief Executive
Officer, Aerion Corporation

Plenary 4 - Keynote Address by Grazia Vittadini, Chief Technology Officer, Airbus:
Tackling the Imminent Questions

Plenary 5 - Keynote Address by Richard Aboulafia, VP, Analysis, Teal Group
Corporation: COVID-19 and Civil Aviation Markets: A Bit Like Falling Off a Cliff, Only
Without the Nice View

* Forum 360 Sessions

F360 1 - Sustainable Product Lifecycle - Integration Everywhere

F360 2 - NASA Aeronautics: Shaping the New Era of Aviation

F360 3 - CFD2030 — Aerospace Grand Challenges for Revolutionary CFD Capabilities
F360 4 - Need for Speed

F360 5 - Growing Today’s Workforce for Tomorrow’s Technology

F360 6 - View From the Inside: The Promise of Electric Propulsion across the Aviation
F360 7 - View from Technology: A National Blueprint for Advanced Aerial Mobility
F360 8 - Sometimes you will never know the value of something, until it becomes a

memory. - Dr. Seuss

(3) ICAS 2020

2020 £ 9 J] 14 H~18 HIZH[E L THfEN TE S v Tuz ICAS2020 Lifg Raxid, 1
FIEM S AL, 2021 -9 H 6 H~10 HBRAEICA R Siviz, ICAS X, AAMIZEFHPR %5
te 28 MEDOMZERIR TR, 36 DMK D S 72 2 EFSZE FIRNIA T 5, Mizesr B o
s & EFEEHEE L B E LT, 1957 I 7 v » I~ A EOREBICL D AT
AR E LTSI, 1958 RO~ R U v RRENLRETREEMEL T\ D,

@) 7T KELEMZETHBINERE Y AT v A 2020 (2020 Asia-Pacific International

Symposium on Aerospace Technology, APISAT-2020)
APISAT2019 (T H 5% 4 D EOHZEFTHFAR O LD, 20204£ 11 H 16 H (J)
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~18 H OK) {ZF T, ¥HINE GEE) CRMETETH-o722%, 2021411 H 156 H (H)
~17H (OK) [ZIEH L 72Tz,

(5) ATAA Propulsion and Energy Forum 2020 (AIAA P&E) 179

KEMZEFH P20 & LM FHHEEREOMIR R NBITON D Fa, OIS
T HAIAA/SAE/ASEE Joint Propulsion Conference M&ig4 HUIRE L THIFTE
VES6EI LD, B, KEINTRMESI IV TWD N, SENIHT 2 v FEYWETLRIZAE
W, 20204E8H 24 H-26HIZ, A T A LIBATHME Sz, 21HRUICA>TH D, FHl
HEE (MR - IR - A7 > B - EXHEE BIE O 2, TR IR BT 2
DN, fZefEE (R &k - BB O)BEOERSIE X 2o b 5,

20184 LARE X, EBEMEMZEEICE T 2 v v a V3 MNL LT, ATIAA/IEEE Electric
Aircraft Technologies Symposium (EATS) & 720 | [6—2&8 Cife L CRfE S b E
REDMREVN TN D,

WAHFEIF202188H9H-11HIZ, KkEawv T KINT o — I TRET E,

+ Marla E. Pérez-Davis (Center Director, NASA Glenn Research Center)
+ Robert Lightfoot (Vice President, Strategy and Business Development,
Lockheed Martin Space)

*—/—bF #1
“Future Aviation Powered by Advanced Propulsion”
+ Robert Pearce (Associate Administrator, Aeronautics Research Mission
Directorate, NASA)

T3 —F LSRN T L A aY)
“What’s the Next Breakthrough? Technology or Integration? “

What’s next on the horizon for the gas turbine engine, the workhorse
propulsion system for aviation? Whether it’s making transportation
faster, cleaner, and more efficient, or increasing its performance, it is
clear air-breathing propulsion still has lots of opportunities. But does
it require a breakthrough in technology or a higher level of
integration? Hear a robust discussion on the future of gas turbine
systems and technologies including a diversity of perspectives from

government, industry, and academia.
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[£7 L —x—]

+ Mary F. Wadel (Deputy Director, Aeronautics, NASA Glenn Research
Center)

33D 2 K]

+ Charles (Chuck) J. Cross (Chief, Turbine Engine Division, Aerospace
Systems Directorate, Air Force Research Laboratory)

+ Arjan Hegeman (General Manager, Advance Operations, GE Aviation)

+ Irewole Wally Orisamolu (Associate Director, Advanced Propulsion
Technologies, Pratt & Whitney)

+ Lisa Teague (Head of Research and Technology, Rolls-Royce Corporation)

+ Karen Thole (Department Head, Mechanical Engineering, Pennsylvania

State University)

T+ —FGLSEIVTF 4 AT a))

“Perspectives on Electrified Aircraft Propulsion”
The panel brings together representatives from industry, government,
and academia to discuss their perspectives on electrified aircraft
propulsion. What propulsion architectures are being considered,
what progress is being made, and which technology challenges are

limiting successful applications?

[£5F 1L —%—]

+ Amy Jankovsky (Project Manager, Electric Aircraft, NASA Glenn Research
Center)

REVESS

+ Zubair Baig (Electrification Lead, Pratt & Whitney)

+ Fayette Collier (Associate Director for Flight Strategy, Integrated Aviation
Systems Program, Aeronautics, NASA)

+ Evgeni Ganev (CEO, EMPS Consulting)

+ Ignacio Echavarria Diaz-Guardamino (Deputy Power System IPT & Battery
Management Lead, Skydweller Aero Inc.)

+ David_Hall (Research Engineer, MIT Gas Turbine Laboratory)

T+ —FGLRSEIVTFT 4 AT g )

“Electrified Flight Development Programs”
The Electrified Flight Development Programs panel will focus on the
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system overview, demo goals, potential end product value preposition,
development status and lessons learned in the electric aircraft

industry.

[£F 1L —%—]

+ Gokein Cinar (Research Engineer, Aerospace Systems Design Laboratory,
Georgia Institute of Technology)

REVESN

+ Remo Gerber (CCO, Lilium)

+ Ed Lovelace (Technical Fellow, High Power Electrical Systems, Aurora
Flight Sciences, A Boeing Company)

+ Alberto Aurelio Molina Sanchez (Electric/Hybrid Propulsion System
Architect, Airbus E-Aircraft Systems Program, AIRBUS)

+ Tine Tomazié¢ (Group CTO, Pipistrel Vertical Solutions)

+ Susan X. Ying (Senior Vice President of Global Partnerships, Ampaire)

T+ —FGLSEIVTF 4 AT a))

“A Control Systems Perspective of Electrical Aircraft Propulsion: Vision and

Challenges”
The integration of turbine engines and electric machines into a hybrid
electric-gas turbine engine systems presents new opportunities to
improve the design, operability, and performance of aircraft
propulsion systems. To achieve these benefits, a number of unique
challenges for aircraft and engine manufacturers must be overcome.
This session brings together controls experts from NASA, and
industry address the following goals:
1. Communicate a vision for how the development of controls
technologies can enable new hybrid propulsion and power systems
that meet NASA’s strategic vision for electrified aircraft propulsion.
2. Identify gaps in controls technology that present roadblocks to
commercialization of those systems as a basis for motivating future

research investment.

REVESS
+ Martin Amari (Senior Manager, Software Engineering, Pratt & Whitney)
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+ Dominic Barone (Research and Development Engineer, Propulsion Group,
Aurora Flight Sciences, A Boeing Company)

+ Joseph Connolly (Technical Lead, Electrified Aircraft Propulsion Controls,
NASA)

+ Jeff Lawrence (Rolls-Royce Electrical Technical Lead, Controls, Rolls-Royce)

+ Kevin Melcher (Supervisor, Intelligent Control and Autonomy Branch,
NASA)

+ Robert McQuiston (Manager, Engine Control Systems, General Electric
Aircraft Engines)

(ATAA/IEEE Electric Aircraft Technologies Symposium (EATS))

*—/—bF #1
+ Mike Mekhiche (Deputy Director, Rolls-Royce)
X—/—bF #2
+ Valery Miftakhov (Founder & CEO, ZeroAvia)
*—/—bF #3
+ Andreas Kollbye Aks (Chief Strategy Officer, Wideroe AS)

T+ —FGLSEIVTF 4 AT a))

“Hydrogen Aircraft Panel”

[£F 1L —%—]

+ Phil Krein

[N U 2 K]

+ Phillip J. Ansell (Assistant Professor and Allen Ormsbee Faculty Fellow ,
Department of Aerospace Engineering, University of Illinois)

+ Josef Kallo (Head of Energy Systems Integration, DLR, Germany)

+ Valery Miftakhov (Founder & CEO, ZeroAvia)

+ Thomas Rétger (Assistant Director Environment Technology, IATA)

+Bobby Sethi (Deputy Director of Research for Aerospace, Transport and
Manufacturing, Cranfield University)

+ Simon Taylor (Chief Engineer, Hybrid & Electric Aircraft , GKN)

IR IR ZETEE))
“NASA University Leadership Initiative (ULI) Panel”
The Ohio State University is executing a ULI entitled “Electric

Propulsion — Challenges and Opportunities” and the University of
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Illinois is executing a ULI to form the ‘Center for High-Efficiency
Electric Technologies for Aircraft’ both focused on electrified
propulsion. Each team with provide a ~1/2 hour update of progress
flowed by a panel discussion including industry representatives who
can provide perspective on how the ULI effort will transition to
technology industry can use.

[£F 1L —%—]

+ John Cavolowsky (NASA)

REVESS

+ OSU, UIUC, Boeing, GE, P&W, RR

— i v = Gz R TR

LYl
GTE-03: Turbomachinery Components
GTE-06/HSABP-05/INPSI-03: A Contemporary Approach to Modeling Existing
Gas Turbine Engines
GTE-10: Turbomachinery Topics I
INPSI-02: Inlets and Ducts
INPSI-04: Nozzles and BLI

B
GTE-07: Turbomachinery Heat Transfer
TM-01: Thermal System Applications and Unique Environment I
TM-02: Heat Transfer and Transport Modeling and Analysis I
TM-03: Thermal System Applications and Unique Environment II
TM-04: Heat Transfer and Transport Modeling and Analysis 11

WRBE
GTE-04: Combustors I
GTE-09: Combustors IT
PC-01: Sprays
PC-02: Application of Nanosecond Repetitively Pulsed Discharges for
Combustion (Invited)
PC-03: Ignition and Detonations
PC-04: Combustors
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PC-06: Energetic Materials, Liquids, and Solid Propellants
PC-07: Combustion Dynamics

PGC-01: Diagnostics and Analysis Development

PGC-02: Pressure Gain Fundamentals I

PGC-03: Pressure Gain Fundamentals II

PGC-04: PGC Laser Based Diagnostics

PGC-05: Numerical Simulation of Pressure Gain Combustion
PGC-07: Numerical Simulations of Pressure Gain Devices
FPG-01: Alternative Fuels and Combustion Turbines
HSABP-06/PC-05: Flameholding and Combustion
HSABP-08/PGC-06: Pulsed or Rotating Detonation Engines for High Speed
Applications

T - “IRZER
Bty g M

PERE
GTE-02: Cycle Performance and MDAO
GTE-05: Introduction to Propulsion Simulation Using NPSS and OTAC

= EE )
EATS-01: Rolling Recap
EATS-02: Student Challenge Workshop
EATS-03: Electrified Flight Development Programs Panel
EATS-04/GTE-12: A Control Systems Perspective of Electrical Aircraft
Propulsion Panel: Vision
EATS-05: Battery Pack Integration Panel
EATS-06/GTE-14: Software Systems and Modeling for Electrified Propulsion
EATS-07/GTE-13: Turboelectric and Hybrid-Electric Power Coupling
EATS-08: Superconducting Machines and Power Systems
EATS-09: Hydrogen & Fuel Cell Powered Airplanes Panel
EATS-10: Electrified Propulsion System Design and Impacts
EATS-11: Integrated Motor System Developments
EATS-12: Aircraft Operations Analysis
EATS-13: NASA University Leadership Initiative (ULI) Panel
EATS-14: Aircraft Thermal Management Systems
EATS-15: Electrified Aircraft Power System Sizing and Design Methods
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EATS-16: High-Power Electric Machines and High-Voltage Operations
EATS-17: High Voltage Distribution Panel — Partial Discharge Mitigation and
Detection, Arc De

EATS-18: Aircraft Concept System Studies and Distributed Propulsion Systems
EATS-19: Drives and Inverters

EATS-20: Developments of the NASA High Efficiency Megawatt Motor
EATS-21: Thermal Management Panel / Challenges and Opportunities

BEE
HSABP-02: Flowpath Optimization and Performance Prediction I
HSABP-03: Flowpath Optimization and Performance Prediction 11
HSABP-04: Model Based System Engineering and Reduced-Order Analysis
HSABP-07: The Hypersonic Gap: Connecting Industry Need with Academic Rigor

BGE
AMP-01: Introduction to Additive Manufacturing
AMP-02: Additive Manufacturing Technology for Propulsion Systems
AMP-03: Additive Manufacturing Concepts and Test Results for Propulsion
Systems

il
AIIPC-01: Advanced Integrated Intelligent Propulsion Controls I
AIIPC-02/GTE-08: Advanced Integrated Intelligent Propulsion Controls II
UAS-01: Unmanned Aircraft Systems I
UAS-02: Unmanned Aircraft Systems 11
UAS-03: Unmanned Aircraft Systems I11
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(6) ASME Turbo Expo 2020180

ASME IGTI CKE# ST A 2 — B NN T 5 T A X — BT 5 EE S
T, @C#1000, 213000 AL EIZ 6 DIFE D IEF TR E 7eikiiiss, IEFIXEF6 A1t
Koo BRINZZ EAZBRME X LT 208, 20164F(CITREE Y w7 TT U7 #IBHHE, 20204 (355
Ory RTHRETE TH o723, Filla v FREYSEILR O 7= DR B ik Hiv, 9
HA21H~25HICA Y A4 VEIE~ET Ll olz, 20TV VAT AELTOMET TV
BT 2y v a roftl, [EfE#, ¥—v v @Zide L oBEE, EEF ., CFD, 8
B OBRBE. I, PR ORISR, SOICEERT A —EURRRY — BV RHEE
TIEFITIRILNFZEDS, 2080 EDRT L) Ly v a v THE SN D, i SGHEEOM,
"Thtorial"& L CEMAZ NS BEZEF L OAL 7 F v —bEEIN D, HEROHFEBESOH
THEBPF LW ETHHLNTEY,, Efm XIFEERFEOT 7 A N7 7 F RO v
V=T 4 VT AT D TN —TEwm 2T D,

*—/ =k
“Disruption, Agility and Zero Carbon”
[% & —7—]

+ Glenn Llewellyn (Vice President, Zero Emission Aircraft, Airbus)
+ Patrick Nathen (Vice President & Co-Founder, Lilium)
[£5 L —%—]

+ Prof Rob Miller FRAeS (University of Cambridge)

INFIVT 4 AH g
“Accelerating Technology Development”

PaE SV
+ David Pitchforth (Ex-President of Boeing Defense, Space & Security)
+ Prof Rob Miller FRAeS (University of Cambridge)
+ Paul Clarke (Chief Technology Officer, Ocado)
[£5 L —%—]
+ David Cleevely (Chairman, the Raspberry Pi Foundation)

INFIVT 4 ATy va v
“The Challenge of Reaching Net Zero Carbon by 2050”
RaE SV
+ Lord Turner (Chairman, Energy Transitions Commission)
+ Prof Frank Haselbach (Chief Engineer, Rolls-Royce)
+ Stephen Scrimshaw (Managing Director, Gas and Power, Siemens plc.)

[EF L —%—]
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+ Dame Polly Courtice (Director, Cambridge Institute for Sustainability
Leadership)

LYl
Advances in Pressure Measurements
Aerodynamic Analyses & Improvements
Aerodynamic excitations and damping 1
Airfoil aerodyanmics
Axial Compressors Design Optimization
Casing Treatment
Centrifugal Compressors
Clearance Flows
Compressor Design
Compressors
Compressors and Properties
Computational Fluid Dynamics
Design methodologies for fans and blowers
Experimental evaluation of fans
Fan / Compressor Design Methods and Applications
Fan and Compressor Noise
Fan and Propeller Design Optimization
Fan component design
Fans & Blowers: On-Demand Session
Flow Control
High Fidelity CFD & Numerical Studies
High-Speed LPT & Geared Turbofan
HP/TP Aerodynamics and General Design Aspects
Icing
Inlet Distortion - Compressors
Inlet Distortion - Fans
Inlet Distortion and Operability
Last Stage Blades
Last Stage Blades and Exhausts
LES and DNS Methods and Applications
Methods for Unsteady Flow Modelling
Numerical Design Methods, Meshing and Blading
Radial and Mixed Flow Turbines
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Radial turbines characterization and analysis

Radial Turbomachinery Design Methods and Applications

Small Turbines and Compressors

Stall and Surge

Supercharger and Turbocharger radial Compressors. Inlet flow aerodynamics
and efficiency

Tandem Blade-Rows

Transonic Compressors

Turbine aerodynamic excitation and damping

Turbine/Combustor Noise and Inter-Turbine Ducts

Turbochargers. Radial Compressor. Outlet Flow Aerodynamics and modelling
Turbulators

Turbulence Closure Methods and Applications in Compressors

Unsteady Flows in Compressors

Unsteady Flows in Radial Machines

Unsteady Flows in Turbines

Wakes & Secondary Flows

Wet Steam

g
Advanced Techniques in Cooling Analysis
Aero-Thermal Optimization of Bladeless Turbines
Aircraft Engine System Heat Exchange
Axial Turbines Design Optimization, Including Cooling/Aero-Thermal Design
and Seals
CMC Coatings
Experimental Film Cooling
Experimental Film Cooling: Airfoil
Experimental Film Cooling: Endwall
Experimental Film Cooling: Endwall
Experimental Film Cooling: Hole Shape Studies
Experimental Film Cooling: Multi-Row
Experimental Film Cooling: Tip and Trailing Edge
External Flow/Heat Transfer
Film Cooling Optimization and Machine Learning
General Numerical Film Cooling for Turbomachinery

Heat Transfer
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Heat Transfer: Combustors (Joint with Combustion, Fuels & Emissions): On-
Demand Session

Heat Transfer: Film Cooling

Heat Transfer: General Interest

Heat Transfer: Internal Air Systems & Seals
Heat Transfer: Internal Cooling

Jet Impingement

Numerical Film Cooling Applications
Numerical Film Cooling Methods

Pin Fins

Scale-Resolved Turbulence Modeling of Film
Special Topics In Heat Transfer

Steam Turbine

Atomization and Sprays

Combusters, Mixers and Nozzles

Combustion and Controls

Combustion Design Methods and Applications
Combustion Dynamics: Machine Learning
Combustion Dynamics: Adjoint Stability Analysis
Combustion Dynamics: Annular & Can-Annular Systems
Combustion Dynamics: Fuel Effects

Combustion Dynamics: High-Frequency Instabilities
Combustion Dynamics: Liquid Fuels

Combustion Dynamics: Low-Order Modelling
Combustion Dynamics: Numerical Modeling
Combustion Modelling

Combustion Systems: Concepts & Engine Programs
Combustion, Fuels & Emissions

Combustor Cooling

Combustor Diagnostics &Design

Combustor Flows

Dry Low-NOx Combustor Development

Emissions: Experimental Studies

Emissions: Fuels Containing Hydrogen

Emissions: Modelling
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Emissions: Soot

Fuels

Fundamental Combustion

High Hydrogen Combustion

Hydrogen Combustion

Ignition: Auto-Ignition

Ignition: General

Ignition: Liquid Fuels

Interactions in Combustion Systems

Liner Heat Transfer in Combustion Systems
Novel Combustion Concepts

Novel Combustor Concepts - Axial Staging
Novel Concepts

Novel Experimental Methods I

Novel Experimental Methods 11

Novel Solver and Simulation Framework
Novel Solver and Simulation Framework
Novel Solver and Simulation Framework
Novel Thermal and Low Emission Cycles

Pressure Gain Combustion

=8 - B F
Emerging Methods on Structural Design System :Dynamics Analysis
Emerging Methods on Structural Design System :Mechanical Analysis
Friction Damping
Mechanical Aspects
Methods for aerodynamic excitation and damping prediction
Mistuning
Modeling, Simulation and Validation
Non-synchronous vibrations in axial compressors
Rotor dynamic testing and balancing
Structures & Dynamics: Aerodynamic Excitation &Damping: On-Demand
Session
Structures & Dynamics: Bearing & Seal Dynamics- On-Demand Session
Structures & Dynamics: Emerging Methods in Design & Engineering - On-
Demand Session

Structures & Dynamics: Fatigue, Fracture & Life Prediction: On-Demand
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Session

Structures & Dynamics: Rotor dynamics: On-Demand Session

Structures & Dynamics: Structural Mechanics, Vibration & Damping: On-
Demand Session

Vibration Analysis for Condition Monitoring

Vibration Safety and Modal Analysis

s
Creep Analysis and Modelling
Erosion
Fatigue Crack Initiation and Prediction
Materials Constitutive Modelling
Probabilistic Lifing Applications and Developments for Rotors
Probabilistic Methods and Framework for LCF Prediction and Experiments
Superalloys
Turbine External Surface Deposition — Including TBCs

g - —RER
Air System and Seal Design
Annular Seals
Bearings
Bearings and Seals
Bearings, Seals, Gears
Brush Seals
End-wall, Seal & Leakage Flows
Face Seals
Gas Bearings
Heat Transfer, Thermal Management Systems, and Aero-Engine Oil Systems
0Oil & Gas: On-Demand Session
Oil bearings
Pipelines
Purge & Leakage Flows
Rim Seals
Rotating Cavities
Squeeze Film Dampers

Valves and Seals
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PERE
Advanced Controls for Propulsion Systems
Computational Techniques
Condition Monitoring
Controls and Diagnostics
Controls, Diagnostics & Instrumentation
Damage Modelling and Life Analysis
Data Based Life Prediction
Deposition Modeling & System Level Engine Degradation
Digitalization with Applied Analytics
Experiments, Rigs & Methods
Experiments, Rigs & Methods
Inlets, Combustor/Turbine Interactions, and Exhaust Systems
Integrity of Engine Components
Life Cycle Analysis
Machine Learning and Digital Twin for Diagnostics
Machine Learning, Data Assimilation and Exploitation of Surrogates
Marine
Operability, Water Ingestion
Operational Aspects
Optimization Methods and Applications
Optimization Methods and Applications
Topics in Diagnostics
Topics in Instrumentation
Turbine Design Methods and Applications
Turbochargers. Turbocharger-engine system interactions
Turbomachinery: Multidisciplinary Design Approaches, Optimization &
Uncertainty Quantification

Whole Engine Performance and Novel Concepts

YA
Combined Cycles and Stationary Gas Turbines Performance
Component Interaction
Cycle Innovations in micro Gas Turbines
Cycle Innovations: Energy Storage
Cycle Innovations: On-Demand Session

Cycles for Propulsion I
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Cycles for Propulsion II

Energy Storage Based on Micro Gas Turbines

Energy Systems Simulation and Optimization(Virtual Session)
Fuel Cell Driven Cycles

Gas Turbine and Power Plant

Large-scale Thermal storage and Power-to-gas Energy Storage
Micro Gas Turbines: Combustion and Fuels

Microturbines for Distributed Power Generation and Hybrid Energy Grids
Microturbines, Turbochargers & Small Turbomachines
Organic Rankine Cycle Power Systems

Power Cycles and Testing

Supercritical CO2:

Boundary-Layer-Ingesting Fans

Electric Power

Hybrid Electric Propulsion system

BGE
Additive Manufactured Cooling Channels
Additive Manufacturing Processes
Internal Heat Transfer / AM Considerations
Machinery
Manufacturing Materials & Metallurgy
Manufacturing Uncertainties and Engine Wear

Manufacturing Variations & Deterioration

[3.3.2TH H#(178)~(180) : %. &*¥} 3 » P2020D378~P2020D380]
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