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2.4.1 ERFEIMIZERE TS5 X ORI BH 78 B )

T3TMAX B D T A A« =7 610 fEEEF H il & —F A B 7 2% 302 fEEEVR F MU E D
S FREIRATIE 1AL 13, Boeing fEO¥EAEICRE < 8, sz 1EI1T 54 (2018 413 893
B, HHTIE 2018 4D 806 KED -3 LA T D 380 B & K&K WL THER L ez, =7 %
FEIEHFIC AB21neo BUBEAMIFFH C. A2 71T 768 #%. HHifTiX 863 K% & 8 4252V |2 Boeing 1%
EFE-7,

F72. BN Tl COz HEHBZ WA THRICR 2 CTEREZSEORIHAZ R T FRmE L, BRIk
RHET 1Yzl haDFEN, BRI ~OU D R E . FTT T4 VITREEROE
THE S OFRATHBENLRG LR 258 UHA . MULEEIE I -2 Rim 4z 3z T\ 5,

—7J7. FAA (Federal Aviation Administration) %, FffOELHFH O SST 2 EFLT
T HAEEMED D D & L, Mach 1 LA R REED FAA OFNIERREZ S TRITTE H L 9
WD HE 2%, ATAA (American Institute of Aeronautics and Astronautics) . Lockheed
Martin £, & O GE fHiZ#HOZ 2RO, BEFEOBB L %M LT 28 & HIH,

2.4.1.1 BN

24111 FA—HITBIT D 2019 F Oz EHG@
Airbus

Boeing

Bombardier Embraer

Very Large 0

Twin Aisle 105

Single Aisle -51 - S

Regional Jet - 2 68 -

Turbo prop 5 > 10 > 44
55 54 12 68 44

7% 2.4.1.1-2 % A — 28T % 2019 H0 H A F 06

Airbus Boeing Bombardier = Embraer

Very Large 7
Twin Aisle 246
Single Aisle 127 - -
Regional Jet 0 26 88 0
Turbo prop 5 > 14 > 57
= 380 40 88 57
# 2.4.1.1-3 ZABEAEHE
° Very Large A380 747 n/a n/a n/a
- N _ 777
=z Large Twin Aisle A350-1000 777X n/a n/a n/a
§ A330 ceo
= L . . A330 neo 767
Midsize Twin Aisle A350— 787 n/a n/a n/a
800/900
A320 ceo 737
Single Aisle A320 neo 737 MAX n/a n/a n/a
A220(CSeries)
E170
. E175(& L E2)
Regional Jet n/a n/a CRJ E190(&4:E2) n/a
E195(&LE2)
Turboprop n/a n/a Q400 n/a ATR 72/42
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1 A 29 BICEEIRE AR F, 78 BIZATHFE 24%080 765 & 5,900 7 RV (5 8 JK
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Elpofe, WMIOMRTFIL 1997 LK 22 50, T3TMAX FUEE O IEM U LI 9 =2 2
ME 180/ FALLEE BH U BN TNDH,
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T L7z, BAEZ DR ER L TWRWDIX EU 7210 T, kE, HE, BA, 7.
=7, anyEr, BT R uOYRITESE TR -, EU M mEFR A
TR S A2 &R 5 &k~ 7-(ATAA0124)

(2) Boeing 737TMAX 7

2019 4 4 A 5 H. Boeing f1:/% 73TMAX RO BEIE Sl 2 ISV T, W bk
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BRDoTZ L AERD, 13T BUKORE A A PE 52 #0542 RIS LT Z L 2B B
L7,

T3TMAX AUEE I, 2016 4 1 H 29 RIZHIRAT, 2018 4 10 H 29 HITRAELZT A
F e =7 O JT610 EFH &L 20194 3 A 10 HIZHA LIz F A BT #ized ET302
EHEIT. 774 ML a—F 2T 2 CHEERROBRIERER I T&E T,

HIE T3TMAX B DF| & P LIZF 1L L TRV, FAAICLS MCAS DY 7 b =7
EER ORI E A E BTN DO,

2019 4 5 H 16 H. Boeing tLiZ 73TMAX Bk v 7 v o = 7 EMFE T Liz &%
Lo, WELTLDIX, 2 ERALUBEEFERORFRKE 255 MCAS T, 737TMAX
R CHT-ICBRASRZb 0, B#T 52 2 L—2 07 A X, 207 [A], 360 HFHILL

FIC R STATHRBRZE T L7120,

201946 H 27 H, FAAIZV R 2 L—X BT DT A MTIZBW T, 7 A& h3g
2y NOBETIIREARIE CERWEAENH D Z L 2R, Boeing thiX, Y7 b
= 7IZB L FAA D E B 58 OBMEMZ 21T, BB ISICERH & DR %
H L/f:(lo)o

11 A 22 H., MAX9 BB X v fifA% 64in fER L, 2 7 7 AT 188~204 i £ 72> T
A321 Tk & x5 MAX10 Bl o — /L7 w7 b, 2020 HE\CHIFRAT T, MAX Hljk



BIRT 4400 BE3Z1ED 9 B 550 B2 MAX10 U,
ST, SIS R L & A E RS L0,

(3) Boeing 787 7tk

Boeing #1:1% 2020 4= 1 A 29 H. 787 BFEDJKPEZ 2021 FFE0BILKT 5 L 3K, 787
BUREIXREIC  BITED A PE 14 B % 2020 421005 1286 12I O T /HHI 2 /A3 L TV 0s,
2021~2022 FE1T. S HIZHO LT 10 L 72 503,

(4) Boeing 777X 7tk

2019 4 3 H 13 H. Boeing tHi% 777X Wik 2 > 7 MVIER O S Ly b L THESE
BB HE#ER Lz, W43 A 10 BIZ=F A ETHizEd 73TMAXS BN L |
FEFE 157 ARBP UL o2 &%), RBICTPESNLTWar—1LT7 7 FX
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D 2 FERECAERR S AL, WTcEEAEIX 777-8 BUREAY 8,700NM, 777-9 I% 7,600NM & 72 -
TWb, =P E GE 4o GEIX — 20 % 2 Bk, %X CFRP # M\ Tk
b2 L Eblc, Bk /ocdb oL TS,

AEPEIT 2017 HITBARA L, WITRATIZ 2019 4F, WIAAIE 2020 % T L T 509,

2019 4 7 A 25 H. Boeing 1 Muilenburg CEO (%, GE9X = ¥ OFF&FHT
VN, 777X BRSO WIRATAS 2020 AEWIFHIZ 22 B E R, —J7, 2020 4EHUIZHIABRRA S
% FHELE R 5 K A R L7209,

2019 4= 8 A 14 H. Boeing i 73TMAX B DORFIGIc = =TV o7« J YV —
AHBNT DT T77-8 f"”*;&s@ﬁaﬁ%é%L HEDZEERDZ, ZHICTL Y-8 RO H
fifld 2023 FFLAREIZ 72 5 2 L IHIFITHEFECS),

2020 4 1 H 25 HIZ Paine Field 7> A1 T, 8 iZE 412> /9 350 # D= /3553%75336
DHo0, HIBIIAIL 2021 4EI272 %, Boeing fHiZ 3 Bk 0O iE 2SI RS
NBZ L &R, FAA TR Eﬁh%ﬁ;u\Hffmﬁé:ﬁ(@%%&z\z%%mﬁqﬂ@ﬁih
B < EEESE O 10 HHH ORI B AR E L T2 a7,

(5) Boeing 767 7tk

Boeing f1:i%, GEnx = v T4 5 767X B2 MGt L T\ 5, Bk 72
DR D AR, 767 AUBED 1T 2020 AR BFEE . KEFETIEAHK 40 FHEH X
508,



(6) NMA (New Mid-market Airplane)
#1 CEO Dave Calhoun X, NMA FHEOFBRG &R, Bz /e EmR a7,
KR OHARICE R EZ B DT 509,

2.4.1.3 Airbus tED @A)
(1) Airbus #t
2019 4£ 6 H 17 A, Airbus fhi% A321neo BUFEDOMiFEHEEL S OICERE LB ER
HESY TA321XLR) WtA m—F L7 &K LTz, A321lneo WO RIEHM & 72 5
A321LR IR & thii U Wi BERE 2 156%IER L CTH Y (2023 F DM ARG E TET 5,
A321XLR BRI KEEREE A 101 b > T, A321LR HEEFRIEE. 2 7 7 % 180~220
.17 7 ADGERK 244 ERETE %, MiHirEAEE 4,700NM T, Hi@EEek ©l3H
AR & 705, A321LR BURICERET 5 3 B OFRREL X 712z, L&D
RE 2 AR C X DT ORIREL Y 7 BBNT 5 2 LT LY WiEEEERED HE R 23 AT
BEE o7,
Airbus fhic k2 &, HEZERE LEELGE, v R=—T7 ) — 7oLy Y K
T T AIIN) T EAFITTE H L9 oeD,
11 H 19 H. Airbus #£® Guillaume Faury CEO |%, = v BEIK, SED N
ML ZEE D AT 4 < OFRARN BRI T 2020 0% EICBIR A E D 2030 4RI
BT D725 0 ik, EEVAT AOHBEREET, T VX VRIS
— B L7o3%at, £ L O — B 2 (DDMS=digital design, manufacturing and services)
ERDFITMENR L, Fo, BERBERICLARNCT X AEIRREA ST VX
NIAT 4T LD, £z “WirFE{t=Decarbonisation”/’ &, 5 — > D#ET, HEAKERE
t CO2 BEH &/ M AT Tk 522,

(2) Airbus A220 %% (Bombardier CSeries)
N 7VVT 4 THDBEFRFEDPLFTERICRBRT 5720, =7 /N2 A220 7'v 7T Al
TTNRAE TRy TINBINOFTE &b, R 73T ¢ 7HE, £ 31%% 591 H 5K
RILCREE L 729,

(3) Airbus A320neo 7k
6 5 17 H. Airbus :iZ. A321neo WEEDMiHiIHMEAL & O ITHER L 7o B R RAETY
TA321XLR] HfgA m— 2 F L&, RU =T v a —THFEK, A321neo B K IHHE
WL 72 % A321LR HUEE & bl U, MifciEREL 16%3ER Lz, 2023 fFOM ARG Z T
EQD,
12 4 3 H, =F A7 v FfiZzZ (United Airlines) 1%, Boeing757-200 D & &

Z D72, A321XLR Rk % 50 f7EC L7= & 3K, Boeing £178 NMA TIHH - T2

_10_



BHZBWT, 247 v Rz NMA T72 < A320XLR BpsE A cst) -~ 7- = & 1T
72 %@

(4) Airbus A330 TUf%

10 A 30 H. Airbus ft:® Guillaume Faury CEO /. A330-800 "t TC G524
RS 2020 FFITELE D 2 L 2RI, Z1EIE Kuwait 1220 8 # & Uganda fifi%% D
2K, AR 10 L7\ —05, -900 BUREIT 250 #6327 L, A4 3 A D 29 B fr L
NG 5 (26)O

(5) Airbus A380 HUfk
20194 2 A 14 H, Airbus #hi%, =3 L — #1222 A380 B D=L % 162 5
123 B2 HIIE(40 # D A330-900 FBk & 30 D A350-900 Tk A 130 L7 Z & #5217,
2021 £T A380 BUEE D i &4 79 5 & F8FK, A380 BUMEDFERIRZ RN 2 <,
A BE B HERFT D BN T2 < Tp o T2 72D,
20194 7 A 5 H., Airbus fh & EASA (European Union Aviation Safety Agency)
X, WIHo> A380 UKk 25 B A %t G & LA BEM D& T v 7 T AL F, EASA H»
5 AD(MHZEMERR ) A2 F617, AD IZXK 2 & MAERERITHE D & Q4 1K 2 wRetE
LD EDTZ L),

2.4.1.4 ZOAOB)M
(1) Embraer %t
2019 4 4 A 15 H. Embraer tHix E2 U —XD 5 bLig KOWIKY 4 XL /a5
E195-E2 B3, BAGEA %2 7 7 D VEZRFENZZ R, FAA, EASA »OHfG L7z &
FF LTz, 2018 4F 2 A ® E190-E2 AU ICki & | 3 DD EEMHIZZ Y 50> b D [RIRFEASG &
72olz, E195-E2 BB, E2 U — XD ) bl b KE I T, IFEEHEKEIT 1 7 7
Z 146 i, 2 7 7 A 120 Ji, WifidEREX 2,450NM & 72> T\ 5,
H—rF « DAZ~—IL, 7T VNVIRROMESHETHLT A=)« 77 VNHi%E
T, 2017 4 3 AICITMEEITE 30 B L A7 L 2 > 20 DA K 50 B2 7 LT & R
Uiz, PIHEIET X—/v « 7T DN~ &L, 2019 F FHICHATT 5 RiEL T
§) %)(29)0
Embraer #1:0 John Slattery ECEFEAT P el = B2 11X, 1 H 20 HIZ Boeing £t &
FHE L TWARF ¥y —Z il U CHBET 287y —4R 7 ey 7o n — o F &gt
LRz, 70 fE0O ATR-72 TR & [A] U Xy, I RE< e &2 L6,

(2) Bombardier CRJ
6 H 25 A, =28 1%, CRJ FHELTUGT 2K E ik L7 L %K, CRI D%
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(3. 3 1 31 HEFRIT 1D V| 2020 4% % T Bombardier 00 X 7~V TH T3
FEAFEL T 0 U T NEK T 56,

Spirit Aerosystems /%, Bombardier f1:0 Belfast, Casablanca & O} Dallas {Z&
DMEEAPEL P —EAHEEL 5E D5 T K RA+AE TG T 5 FHITHEG,

(3) COMAC (919 7tk
COMAC #hix, RATRBRD T 72 5B Okl 2 5217, BUGEH IS HIE 4 2020 47>
5 2021 FIZA T, 8 A 1 HIZ C19 R DA T7kER 4 SHENWITRAT, 780 D 2 FEDTR
ITRRBRME IS 3 VU & 28 4 TUEHNC 2 ENRIT T 2 TEGY,

(4) COMAC ARJ21 7F¥
10 4 26 H, ARJ21 MY = v Migki3, EEBRICRA, BEILEOB#EIE (O
VBV ROPEERZEREZEERE L, 1R 3 3 ORATIRMZRET, v 70U 7 VA4 A b
7 [EBRAE R S g e L 72 60,

(5) Irkut MC-21 Uk
2019 4= 3 A 16 H. Irkut /X MC-21-300 B D 3 SHEDHITRAT %Kit L 7=, FITRE
FTORIMIE 1 B5[E 30 40 C. MEEIE 3,500m, LK 240kt (IZE L=\ ),
WX 2 4 OFMENER L, RITRBRO X 27 & 58BEI2%T LT & Trkut £F
Ee e NGAIEN

(6) Mitsubishi Aircraft MRJ %!

201946 A 13 B, —ZEHZIIBR T O MR BIZOWT, Z#BAN—2A Y x vy
I (Mitsubishi Spacedet) (ZC&FRT 2 3R L7, EHER O MRJIO BUEE (FE UK
$88 Ji) 1% Spacedet MO Uk (2 AE AR > MRJ70 Uk (UL 5545 76 Ji) 1% Spacedet
M100 BBk, AMEZNENAEET 5, M0 B BPFEMARRLAIX, ZhE Tl
D 2020 121 & HERF L MO0 Bk 2~ — 2 (kR 2 M100 AU oo i #¢ A 1% 2023
HFrBiET,

M100 BRI 3K E i b U 7B X ¢, JBIEEIE 3 7 7 R 65~T6 Jifi, fix
KT127T7A88FETHETE D, M100 Bk IL, dLkFiHIcFEET D (RAa—7 -
sua—X| EMEND, U — 3 IO EO R K BEREE & A2 IR T 5 S E
(CHERL U 7= ARk & Lz, M100 BB DR =R 1T 1 81 2-2 5D v — MELSIT, 7 T A KD
F—rN—y REVZFHIT, BNA V¥ —3 v MERICHL RIS TE S L H 12T 5,
M100 BUEITBIE, IEZ ED X SR 202 ET 5 a7 M Rr&27 1)
EHEDTND, B—UFRRE LTSE, 2019 F5 -0FFK A FHE L T 56067,

= ZEMTZSHE1T United #iZE V) — 3 FUEM 245 MESA #iize &, Kt
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#1A @ Scope clauses(F7EH ENHE AT D 70 i 7 7 A D Spacedet M100 FU4E 100
(e 50 -+ AHE 50 ) > MoU %48 L7z, 2024 FEMIAL BT, M. RAEARTTAR
BRAP D 90 i 7 7 A D M0 U IE 2020 P HIC ANA ITHIA T-E 69,

SHEME OB S TH L R T EIL. 2 H 6 B, Spacedet D SHEM ALY 2021
EELRRIC 2 L3R, 6 B H OMEY], HRATHER 10 SH 0T 1 A 6 H X TN
Z & E T, [RIREBRER IR ICHIRIT T E T, KEToO TC R TRRICHt S 5,

10 SHEOFERIEIIZ, BRI OMEICKIST 2720, RO BRI, B
BRE T b, TATX—/"N—RA, VAT LREERER L2 LI2XD,

Flo, ZEMZEHIT 4 A 1 B CKRBEEOSRMTE L. KE=ZEELOFHBHTE
DR AT % 7369,

(7) =ZET

20194 6 H 5 H. —Z®H 1.|X Bombardier t:& CRJ OFEE I MV CTHAIHE
ZHEDTNDHZEEHLMNC L, ZEETLOF2TH D =M Z2HEMN MRI (2019
6 H 13 H. Mitsubishi Spacedet {Z&#F) ZBAFE L TV 525, M) 2018 7272
PSR =P LIE, 5 EEOIEHNIC X 0 BIFEIX 2020 FF X L 7e > T D, BIFSREFERIFIC
HECTH-7-HME Y, Embraer #5728 E2 U —XTHALTEY ., T TITH
AL L TWD, 295 LcH, MZEF ORI 21D 5 Bombardier f1:725 CRJ
FHEPENT L2 ETEEIRLEIN,

—5C, 2018 4 10 A 19 H, Bombardier fhi =ZEMiZE 2 kT v > b ML T b
Vv OEFHFRIZHRTF, Bombardier #OMEERE AFT 5720, wBEOEZEM L,
MRJ OBRFEMECTHERZ AR L7z LR TV D, RFEFERICE->TEY, 4
11> CRJ B H TRRADAT I 3R S 5o,

6 A 25 A, =ZE T.|X. Bombardier #:7>5 [Ftt CRJ F3 4 Bif59 2 2 2 ffkk L
7o %3, CRI V) —XZBT DIRF, WAL ~—PR— b K, ~—7T 47,
W7e, BUAGER & kK9 5 U,

(8) Sukhoi Superjet 100 (SSJ100)
v LT EEEA X, 2024 4 FE TIZ$239M & S, Superjet-New & #9587 AT
LOEHEM, JEEME R OV 22 Sz n o 7 SSJ100 2B 5, HEeso—#h
IR TR S D A, BUEITBEENTEEIND, (ATAA1224)

(9) & DAHEIRBRFE B ]
a. HEHREH [Overture)
A SR %A% % B %6 T 0 Boom Technology 1 (CK) 1%, #HEHAATD 2 A £
T EREHE TXB-1] % 2020 Fl2 e —A T U N 55 TH D, v v/ 2.2 TRITT D
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RO 55~T75 NIV k%t [Overture] % 2020 £ IZICEH SEL 71y
=7 NC, BAMZED 1,000 7 RVOE4EZHRE L T 5 42us)
b. A%

UPS 11, 72&4k® UPS Flight Forward Inc.7’ 10 H 1 HIZKEN TOERLICHE
NS AT L& WD 2O FAA Part 135 EUEOFRAEA 1572 L 385, UPSthix, =
DFEMNL 7 T 7 FEBROERL Y AT AR ESE Matternet th & HL[FT, /—A =
Z A FINOJFEREE CEFEL DR ZIT > TE 7o, T Part 107 2% H-S5< 551b
VI OmENEIC L D E D7 57275, Part135 O F CHEMRA 2 BETHIE, 551b LL
O E AV, RS BRES E TOER S TRBIC R 5 @4,

[2.4.1 T8 (1) ~(44):4. B30 P2019D201~P2019D244 & ]
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242 T VU %
1) Exgr-zLZ7 U w2 (GE) # & CFM A > Z—F < =3 F Ltk

a. GE9X

201945 HiL 07 1y 7 7 A | CEE LM 2 B T AR OMPAMERS TR K VAR,
PERUREE N THIEEP L 0 EA U REWOBE LIC 7R DB8Z001H D Z LB o7,
GE tHIZMMAMED & 5 ket A AA A TT v v 7 7 A M &2 FE L, R % O
RCRHEEN &R R INT,

FREAEAOREIZ LY MY TE STV 2019 4E KT E D BB TV 7228, 2020
1 H 25 BARIIC GE9X = ¥ & 444 L 7= Boeing 777X AT BER ¥ 544 1% Boeing 1
Everett THC BB % Paine Field 81735 X 0 917847 24T - 7249636

L]
i

2.4.2-1 777X BIEHITRAT

b. KEEFEA~Y 27X —HxT> Y TI01

201942 A 1 BIZT AU AEHEIZUH-60 77 v 7 « A—27 BL O AH-64 73y FH
DT EEHTH7r Y =2 FATEP: Improved Turbine Engine Program) CTHr L
WEr Yl LT GE AEO#ET 5 TI01 23R7E L7z, KERE TIZ GE (LR EE G
LE a2 —5% T 3H, 2021 FEIZT A MO T901-GE-900 = ¥ ZfMAT 5,

1,300 #» UH-60 & 600 #D AH-64 ~V 27" % —DBI{EDO =2 T700-GE-701 23
T01 IZEEHAZ HILDH, TI01 1L T700 &R L= ¥ U _ANHERH I D D 50%LL Eo
771 (T700: 1622~2380shp (2% L 8000shp) & 25% Dk 0] I, 20% K\ FHy & 52
BT 5, ZHUCE D ZNETHRIENDIRN-o72T 7 H = A K U ROKIR 35°C O EiRER B
6,000ft O F = CTORES A b EATENEPH OB ATRE & 72 5,

T901 (X, T700 L [FEED LA T hDONRY—H—E L T a—)b VT IVAT—)b,
HAY = 2% 2 508 3,000shp 7 7 ZAD@IRICKHET 2720l T7Iv s v —F—¢&
BRL—AZMBEDEINAT Y v K XT YT E2FHAL TS,

T901 L RF e M B 231 258% (FARA: Future Attack Reconnaissance Aircraft) DA
ThH 2 S9T I IR S 4L D HIAF46UDU8),
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2.42-2 GET901 #¥—HRI v 7 hxmr v

c. Catalyst (Advanced Turboprop)

2015 fEIZ B8 & Bfh L 7= Catalyst 1%, Textron Aviation @ Cessna Denali (ZH#5# S 115
H771,240shp DeitEL — R T 0y 7« 2P0 ThHhDH, ENHH 16 :1 T, [F7 7 A0S
fi B A & Pel U CRRBHABER 2 20%HIT L. KHiRF O 712 10%m LS &5,

Catalyst |% GE L CHE—, SERIZI—w v RCTHEBIOWEEINTZZ VU Th D,

Frapa=y NIz oY=V 7% YL, b 2E<DY AL FIZHD Avio Aero
O THHIF YR v 7 A ST =X — b 35 L OYWRBERr O s 4 #1243 5, [R5 X, Avio
Aero thD UL ¥ UF 2L TAES TN D,

Catalyst 1L, 2017 4F 12 H TR O 2 BRI T S TLUk, 4 SOHERRIE TRE
1,350 REEILL B3kl <, BRRERBADBRG STz, = YUk, AF 0D Y £ T2 GE
DE—=F 2T 7 k- F7x7 350 4TT A My FTHRAT AT 9, fcd)D Catalyst #5
HOTF VIFZEOT SRICRITT 2 FiE,

2.4.2-3 GE Catalyst ¥ —Ah7mv 7 .o

(a) XTI Aircraft #£23BA%& th @ TriFan 600 HEEEEEME (VITOL) oA 7V v RESHE
2T Lpay L LT GE o Catalyst — 2 A J8R
TriFan600 |X 6 i T 3 2OX 77 v K+ 77 &F> VIOL #<T. KHiEE 300kt
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(560km / h) . #ike i 1,200NM (2,220km) T& %, Cessna Denali (Z#¢V > C Catalyst
D2FBHOT TV r—rarkind, XTLHELIZAVE TIZ 80 #40 TriFan O FHI A fEff L
T35,

TriFan OBRFIXTEMR Y HEITH, 66% A r—nD7a v ¥ A 7ORITilBRA 5 A 2B
I S AL, 20 [F1 DL EOFREEITA T (tethered flight) 24T\ 85 3 IR O H /17847 & FHi L,
2020 FOHKDOY ODFITEZ TEL TND, AERRT 1 b7 A TORGEN, S%ENHHA O
2 HIZBAR S 519,

(b) ITAR #2517 720 Catalyst, I —nr v 3% H i~

GE tto A 2 ) 7 H+2TH D Avio Aero tHiZ & » T, TDOET ¥ % )V EA A
(FADEC) =¥ O ROMRIE, BB X ORHREGERTTISICH 5,

ZhA, Catalyst 782 —w /ST L, FRAENAZ YT, F=atfE, K
— TV NICHHMEZRAE L CWAEBTH D, T72bbh, EHFLEMREICHEUR R HTE
R HIRR 5, KEOEBSRAE SRS (ITAR) OMHZZ T2 L 2E%RT 5,

Avio Aero LD EA X —R 7o v 7 2P DOR®—/L AT 4 L7 ¥ —_ Paolo Salvetti
TR G C & D A2, FIf, £ 7213 A AMi2eeiX, 850-1600shp
(630-1190kw) = ¥ O—fRAIIRMZERELIS D 2 SOFE v 7 A M ThHhDH L
IRRTUVN D,

FARBUL T T ANTHABNLTHN, F=adPh A hE R 2 I3RKBEEINC TEEHO
BAEAANL Z 0T 5,

Catalyst IZ. FEEME £ 72 I IR EBEDO A — I —I12, LV LWEHa A TR T 3 —~
VADRKE BB RS 5, HUBRIRY 7 MALE [ & R ZE A ZE] R v > a v
Tl BEMAL & L T_A m— R 10%WEIND EHEESNTND, UL 2
M, HZEREDMEOND & & ITHRY 95 60,

.....

-

X 2.4.2-4 TriFan600 A/r—/L 71 k& A 7 L 53R
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(2 m—/n A - mA A (Rolls-Royce) fI
a. Pearl700

Peal700 28 77V 7 A kU — L OFT LW sk & AR G700 BB ICER I S D 2 & 9338
F I N7z, Pearl700 (IR LT 4 7 - 7 m—/30 5500/6500 BUREIZE-FH X 7= Pealls
12k T Advance2 77 / 0 o — (2 SW TR EINT- 2 KHO= P ThH A,

T2V UFREIC 1,200 7 A RERET & 3,500 A Z VPl EEER L TRY, R e T
LT ANETETENTW D, mmERER CRE) ., KBIALRER (W), A7)
ZBR (R4 ), BEER (NASA K[E). -40C (-40F) F TOX#ERER (WF¥ <
=b2N) . T T L—F - FT7T AL (HEEOT YR V) Tp ERBRD I
Tl

Pearl700 Ot 7713 18,2501b T Pear15 X ¥ #9 3,0001b 5871, Z OHESJIZIE, [EAE 51.81in,
24 KkDFH >« T —REEZTT VAT 77 U RFELTWD, TV AT 77 idn
— LA O ZAFDEVHR AT 2y b e DU TIIAID THER S,

JEJbE 24 0 1 OFE=a T X Pealld LA T, 10O REEa T LyY— (EDHH 6
Blix7 UV 27), K= v va VBB, 2BED V2T U RLAREXY —E U 2z 5,

RERICIE, RERT7 7 2T 5720BNINZHIBEOX - RNEENTWD,
HEELEIZ BR725 K0 b 12%ENTEHY . BREHEEEIT 5%E, N4 "2 HiE5:1 %
DTN TN D,

OEANFE LTH 7T NI L= Y AT B ARG EN D, BEHTOETERHET A
TR EAASANTETRVZIE, BET7 7 AUV RT & @fED 2 KT - Z—5 |k
BAT « AT A KN UN—H—R1EFEN T DH6DG,

2.4.2-5 Rolls Royce 18 Pearl700 # —HR 7 7« =Py (fE) 6GL L
BT KT« X—y NEAT « AT A MY N—H— (ff) 62

[2.4.2 7 i (45) ~(54): 4. EE3D P2019D245~P2019D254 &[]
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2.4.3  ZEfE M BGR
FLzedEfm s W T, IEOBEML, a7 7 v FEOMFICLIER LT, 5iif -
fEEA & & bic, EREN FRHCERFR) ZlConWTEn T s,

(1) FRzzrdedin bt 2 R o @
a. MLZERERER S0 1T B 2 E R R, M&A D@
(a) Raytheon tt & UTC #toA D

201946 H 9 H, UTC (United Technologies) % Collins Aerospace (IH UTAS :
UTC Aerospace Systems) #& P&W #:73, Raytheon th& D& MR L T\ 5 Z &2
»FEIN 7= (UTC #Eo Otis elevator & Carrier building-systems [ZUI W i< %), 24t
DOAPHE Raytheon #HHI HHEZE. 2020 ED% 1 M OADZ AIEL TR Y . &0
DN A, B 18 T ADOFHSE (#14 13 Raytheon Technologies 1) & 725,

2 D58 EAFHT., 2018 AEHEAE T 740 fF F/L, 1,010 f& KL Boeing tHick <, &
e 722 (2018 4F5 “Ard Airbus £ 710 fiE K& LD <), £z, AU OMEHIT
Raytheon tHfx Ef%E BHE4E Td 5 Tom Kennedy KA EFIC, UTC thO & F M mii s
BE#& Th 5 Greg Hayes K3, HittOREREBRTE L RDTETHDH, B, Hia
OB ERERIT, UTAS O ENK 57%. Raytheon £H234) 43% & 72 %,

Bk, Raytheon f1:& Collins Aerospace ff:, P&W tHDOFEHEL, 72 LX—A Tl 1 %z
FELNA—="—=F v 7 LTWRWH, 4 FLNIEHR 108 R0 = 2 MHIREZIT S Z &7
T&HELTWDS, ABF%. B4 Raytheon Technologies #1:i%, Collins, P&W,
Integrated Defense and Missile Systems. Intelligence, Space and Airborne Systems @

4 FPP DR SND Z &I D,

Employees (000s) Net sales (2018, $bn)

Collins Pratt & - - 4 Collins Pratt & » -
Other ik Other
Aerospace [UAMIEIEN LEGHEE  Whitney
10 20 )

10K 150 200 0

R o o
2 ~

2.4.3-1 Raytheon 1 & UTC #E(Collins Aerospace, P&W, & Dfth)
DUEHE - 78 LR O k6
Rockwell Collins <° B/A Aerospace., Goodrich 72 & %4 FiZIU 7= UTAS tHi%, 5 Lo
# 75% DN RAM, 25% 03BARHI T o H DIzt LT, Raytheon tED5E LD %  (XBf
B D720, BOHE O TITRAERM, B#HMA0REY EFIXIZER T LR LML
NTWo, Zo7z, Raytheon fHIZERAFFIDEEILKREZM L Z LA TE, [OOSR B
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VA y MEICRFREND I T AL - 27 L8AF23, UTAS, %5210 Rockwell Collins @
TEA =7 AEICEA SN EEZA LN TS,

MHEDOEDHEL, 4%, REIMZEHEO RN TS GE tf, Honeywell #1:, Parker 1:72
EORFEMIA =D OB EE XD EEZHND,

B, NI T REEITEE O ONWT, BSOS LA BT B D b
T A PEICORNPD LEDOREEZRLTND (HEY B EZTORVELERR,

(b) fLZEH% OEM D &Ejm)

Raytheon £ & Collins Aerospace f1:. P&W #1:72 & A —/3—Tierl OERI N ETeH,
Boeing t1:i% 777 DO§#E > A7 L% Collins Aerospace (UTAS) 225 414 @ Heroux-
Devtek #HICZEH, 2019 4F 6 HITITHEFGRX v L —DBA% « FBIEHRAS - BE 21T > T
5. BV 7 =7I® EnCore Group tL &2 &I L7-, —F. Airbus fhiZ = Z54E, vV
7 b7 = 7T BIEARFERS MRO 2 E A HINL TWAH A, 2Eiish A — 7 O HIUTEE,

7272 L. A320neo ¥ U — XS 71 UL OHEEE G % Collins Aerospace (UTAS) +HiZhn
% C. Bombardier (FE&EHAEIF) #2020 BFEL TWD, 5%, M2 £ X
ATIE, A= —Tierl OERML E ZIUTHILT DHZEHE OEM OB & 23 S 5 IZiETe nfE
PERHY . LLUF, Boeing fEOF 4% 59,

7. Boeing D7 A =2 2l « H— 1 2EH [AvionX)

Boeing #1:1% 8 A IFIC 2018 £ 7 AT LT A =27 2R AN 5 OL a2
F LT, ZOHMIL TAvionX] LT, BIfE, K600 43 EFHEL TEBY, TFHF2IND
72 /7 (Plano) Z#l:iS & LTW5, TAvionX] @ kv 7T % Brendan Curran [Kid,
7t Crane fLO 15 T, Z DHijiL United Technologies #:T, 4 F® P&W %t & Hamilton
Sundstrand 4 %925 VP 72572,

AvionX] TiX, 7EA =7 X « VAT L BICTETS—=vary - VAT L 774
Fearvbp—b e VAT AL A TF A=V gy - VAT LR EDORFE - BEEITIES
LTEY, o, WEZTTRT 7H—~—F v MTiGEZEMAL TW5H, EEE,
lAvionX] FHEDKINT, 772 —~—7 v MM A /) XR—=va v itd b & IhTn
%, Boeing TiZ, BB Oa X MEEOBEL T, 784 =7 X, APU, k1L
ETHNEYE - filtt & ORI (Safran #1272 ) ZFEIT TR, U - aX b

(FIHIEH) OHIBIC 12 AL TWD, ZD7=H, I 9 L1z Boeing fLO#EN X X, 5% D
NMA FDHREICHHEL T2 bDLEZLND,

1. Boeing ft & 77 ¢ = bl (Adient ple) DY a4 > bR_UTF ¥ —DHEA

2018 F-#]%, Boeing tLIXBENEHEITIEFE /R EDA—HThHDH, TAV I« I T UMD
77 4 Mt (Adient ple) O H B ERRT &sEHE U CHT2m T R R 2 B gE - s
HT T 4 e T 1 AR— 2%l (Adient Aerospace) XN L7 (77 4 =2 M 51%.
Boeing £t 49%)
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77 4 = I ot Johnson Controls Inc & FEEN/ZET, AA—FE—T 4 T AT
LA, N =Y Y a—a VA, BT 4 TV AT BAEH O 3 DD g
FENTWS, 209 b. A—bE—T 4 7T AT L REMIE, &E5E LS50 EE 5D
TEY, v FEELNETLRFEED 2 DOFEENLR-TWE, Z0OHHy— MEET
2016 £ 10 AICAE Y A7 LT, 7T 4=y ML BEEEIT O — AT A v—
N7 —b, = b MU A BERL R EEZREL TWD, BRAINRT =Y Ja— g
AEMITERBBE A7V FAEBJEMT ANy TV — AX— K/ ANy T RAT A
RPN TV = E2BEL TS, EL, E—F =2 L3> Thiw,

ACAT LT T = MMEE, HEEEH 75,000 4. 33 FEIZ 230 OREHLE A A
LTW%, Z09bLHETHICIE, 170 — MEFRSENH Y | 32 ZBTHTIZ 60 DA PEHLA
o TW5,

TT AT b 2T B AR 2 TIIMZERAER Y — A Sthm IS, B, BEAA oM
FVEREZMAGT D Z L ERFL TV D, RKAUIRA Y FA T b=FT 7 MO
AP—=AT TN (777 7V NOME T0km FREDE ZA) IZHY, 77 X —H—
B A% Boeing #2407 7 4 A—/b (Avall) #E23HYST 5 Z LT > TV D,

2019 FRITIE, NTA T UMIZERBIE 10 BEFETEL TV DR —A 7 787-9 Bl (2021 4
NHBIE LR MITEYRAT TADTINT Ty NERENO CTZE Lz, ~NTA T UM
ZETIIHAZ A RTEL T VXTI NAREZROTEY, ZO=—X T T 4 k-
TT7 B ANR=2FOREN~ v F Lz, —RIZEL DTV T Ty MNEFILE Y 3R AR
FIZRGF SN TV DR, AT T UMZBOE T XA T AOFAFIX, EVRABERETE
7T 7 4R A= DTy TNNRF IR L L AT IO OBEICH T e
FAT T A= eROTW, TT 42 b e 27 8 A= 2D v — MX [Cabanal
EMEEAI, SRR D N—T ¢ g YREEM DO T T A RX— R e AT U= NRATA KT
KL oTWD, =T T4 L OFIHAFHE=—RThHbE 52 & T, TS ALENZIEL S
L7zEflE LTHERSND,

/

X 2.4832 T7FA4Zr b T HAR—ZADNNTAT
MZEBITERAT T A « 2— K60
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b. EwEENMEDOHE)[A)
(a) Rolls-Royce t1:7% Siemens £ leAircraft] #5FH % &I

Rolls-Royce 11X 2019 4 6 A 18 HIZ. Siemens fE®D leAircraft] FFH2EINT 5 & F
# L7z, Siemens thi%, Zi1E T Airbus £t & 3E[F T, E-Fan 72 S50/ NUEBHTZE
BE, FRICBEMEE L AT A2 fia L TE e, BUCEHEY -V )T bkwkg 2 X 2 E—
Z—7T, 300kw 7 7 ADHEMEL XA T LZFAFEL TWD, ZOT AT AIAAN AT
A7 LA E—HERALTEY, MY AT LRI ZINZ 720 LT b,

A A], Rolls-Royce tERE L7=DiE, KA Y ENH Y —ZHLE ET 58 180 4 DE
KBHEORFE - = V=7 bR MM T, 2019 FEIZITENEZSE TS5 TETH
5, Flz, BIUZHT=>TIE FA YD DLA /S A /X— « 7 0 A QEEFBER) O7 XX
AN eFT LR TF =BT RRAHF Y=L LTEML TN,

Rolls-Royce t+Tid, BEMHELES 2T A RPROEZELEMT L2 TH Y, eVTOL, ¥
T RT)s mET— T a VR EIERER), 2SO U —2 3 FUEESe I KA o B
BlIoNg 7Y v REFEELTWD, Alal Rolls —Royce 178 Siemens £ [eAircraft)
HMEZEIL7ZZ & T, BifE, BRBED N TWD 2MW 27 7 2@ E-FanX |X, Airbus
#1: & Rolls-Royce tE3 L E RV HED HILD Z L2/ b,

TV e A—=H—TIL, GE ft& P&W 3% —AR 7 v v 7HOEE(LZ HE L T
IMW 7 7 ZDOEEHEE S 2T L2 T T, EHET VY - A= —3 tEOEBHERE
AT LAOEHN, %S HICETZ & LD,

%72, Rolls'Royce tHix KA « 7Z 7 7 L7 Z/\47U v NEEI 27 A (H
77 400-1,000kW 7 7 Z) %BA% - AET Dlsk % 2019 FFICEs% LT\ 5, MEEEN T
BTU (Brandenburg Technical University) &1 T%L’CU\Z) é BIZINVT=2—DY —
aFN XX VT THDLY 4T a2 — %2 (Wideroe) &, 2030 FFFE T2V — 3 Fuik%s
BEIRICARET 27077 5 %1ToTCW0D, BB, Va7 r—#iZEEm 77 240
E2 2V —XZRANTHME BT T T4 Th 2,

(b) BAE > A7 A XN EENME (ZVEE), ~A 7V v F) FEARL

201949 A 1 A, #E® BAE ¥ 27 A XthZ, eVIOL U —Y g F 4P = v MEM
FOEBIH S AT LADOFELZREIT L 2RI LT,

BAE ¥ 25 5 X4t TiZ, UAM (Urban Air Mobility) °U —a 74P = v MEFo
TEF=I A, RNT— s arR_R=Vg « VAT L, THRLF— XA« VAT
L7 OB EMGE LTEY, FHICZR L X — SR TVA L N e VAT LET T A - R
AL TAX/ AT TVL—T v K774 harira—n . 27508, UAM 72 EO%
BIEOMERND, BEREFI AT LAERDEZEZ TS,

BAE 3 27 5 A4t Tl Uber Elevate 72 & D eVTOL 710 7' L&D TV B4 8
— =L LT, ZROEHEES ZT AL, 2021 FITITEFEIC L L2MITT A M &
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TOFIEICTH D, £, AZ— R T v TRETHDLTAVIDOTA L7 F vtk

(Wright Electric) & . BEMIZHAEN T OT EA =7 ARLZ RN X —« R A L b+ v
AT K TOEEIZONTEELEWEIT> T 5,

FTA R L7 R w7 E 2016 12, T AU I, v BRI SN, BE)
D/INEREE DB Z HIF L TV ST, RED LCC ThoH A —Y—Y = v FREHH
LT\ EBEINURER (2027 FFOBHLE HHE L T\ % 180 fif 7 7 A DOFA) DBHFEIC
Bbh-Tn5,

FTA N7 N 74T 2 EO/NEGTHE AR L TR0, 272kedD /Ny TV —
EHEHL TS, ZOBIKIZAA 2D FAI(Fédération Aéronautique Internationale)
Tecnam P92 Echo A/ THEIZ. A~2A > D AXTER ® AX-40S ~"A 7V v K « AT L%
Bl Wb, Fiz. FA4 8 -7 MY w7 ihid, P&W HE PT-6A DA T v R -
VAT AT E—Z —OFHii 7R E BT o TV D,

BAE ¥ A7 ARXfX, HEONA TV v K« VAT AEEHELTCNDETA b - Ly
MY v rtklEHETD LT, BEL N T v R VAT AT EO B4R O %
i FEICIMVAHA TS D EHBND, R TIE 2020 FRITXLE O EE B 15
I LTV A,

Zofth, E-FanX 22\ Tk, ZEHRGFRBR, 1/8 7 /W X 2 BUR R e & % i,
2021 FEOHIFRITEZ HIEL TV D,

2433 74 b1 7 U w70 AXTER ## BB 22 (467

c. T A
(a) M2 A=Az y b OV A N"—tFX 2V T 12T 5 SC (AT x /b -
AT 4vay)

FAA 13 2019 4F 8 H 19 HIZ, Docket No. FAA-2019-0312; Special Conditions No. 25-
755-SC (Special Conditions: Mitsubishi Aircraft Corporation Model MRJ-200 Airplane;
Airplane Electronic-System Security Protection from Unauthorized Internal and
External Access) ([Z2OWTHFE L7z, FAA @ SC (Specical Condition) %, $FiE DAL
HEE kP9 D HAERL (rule making) D7D T 7 v a s Thb, 9

FAA I3, =EMZHE [ ARXR—AVzy M OV 7 b=y 7 « VAT A (Fy FU—
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7 e VAT L TSN =R) U, RO L R0 | ST ORRD BT R NE D
LT 7 ERAISND RN H D E LTWD, EROMZERIT, A —F %> F X AFDX
(Avionics Full-Duplex switched Ethernet) /M L CE V. v & HNO TCP/IP %
I L7z PFI (Passenger Flight Information) <°IFE & 3RO AT LETe>T5, L
ML, [AR=ZTV v b OF— MU = A HiE, 2R 5852 AT L O ATHE
T, HEBEEZNLTH ENOA U F =Ry N TT 7 EBRTLHZENAREE LTV D,
Z D7, FAA TIELLT OXR & =2 M2 ko T 2,
T VAT LRORy NI AR WENL DT 7 B AR L TR ETHDLZ L&
R4 %
A. DX D 7GR (Security threat) 733 5N &R T 5
V. MIZERT AT AR OR Yy FT =212k LT, TCIZHE S KEFDBHERFCE 5 L 912,
WY e eRtR 7 a v — v BERT D
WLZEtk D v b U =L R LIS E . SN L DT 7 R EY A R—kF 2 T
S NS, BHERHEE > T HEFE2BND,

[2.4.3 1 L (55) ~(58): 4. EE3D P2019D255~P2019D258 £ i ]
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2.4.4 MIZET AT L AR - BEAKK - TRATHIEBALR

(1) NASAATM-X 7y =7 k

NASA TiE, MIZERZBEIHOTZDOT A "y K& HWT, MZEEHI O Z D T
569, Z DT ARy ROKEEO—> L LT, BEIVT U AARERENRSH D, Ziud, AN
SN LT MiZE @ E IS 2T L OFH 21T 5 BRIl 2 > U A2 HEVART 5 6 DT,
HENWIZAER LT U Ao n | kxR b Rl e T — & ZHIBRT 5 2 & THEEEIC
TN T VA ZARTED, ZNITEY | FRx 722 ATM BEOFhATT 2 5721 T <, £
YTAINRY I ab—a DR RERBEDr— AR THZ E b AREE R o T,

(2) Uber Elevate Summit 2019 (2019/6 @Washington DC)

20194E 6 A 11 H—12 HIZMT T, KkEY > b2 DC T Uber Elevate Summit 2019
DB SNz, i, T4 RO =T HRRFO Uber #1208 2017 HIZHALA LT [HEA
eVIOL ([C LD ZEDT A N =7 (FERSWEAZ 7 v—)] Tuv=7 MIETLIH T 7
LVUATHD, TNETO 2 [BIE, KFB V=7 bOAI 2=7 4 RO TZDEMANICE
WROHRAENL S o Teds, 2020 FEOATRITRER 2023 £ FBRI Y — & ZPHARIZ W
F. ARG S U R DC &L, BUMBIMRE . IKEZE, I THRVWEDZD
NEEDTZ LD L 72T,

Uber TiE, eVIOL (2L 5V —ERXRZ#M ET A N =T —ERX L X LESH)HELH
P —t A (Uber Jump) & —{Ki#EITT5H Z & ZFHHE L T\ 5, 5#I%. 2020 4£I1Z eVTOL @
TE &G, 2023 FEIZH AL By M XD —E A&~ OERHT TR, 2026 12—
FICPEELD TEL L TRV, 2030 FRICITZEREBEMRIC L 231 1 v b L REMOFERE
ZHIEL TS, 2023 FFICiF, Uber fECIXLATO 4 HEIZHES LTV 5,

® ES R

® EDT A N=T

® 71 R =7 OHLFE L TP Skyport
® ZEhE B

Uber tLI3#%{A D Reference Design & Requirement Z7~7 723, BHFEIT A — N9 5
Kl & 72> TR, WTFRD A= b EENLIE T 7 330 L TWD 23, [EEREOAHE,
TAN A —ZDFWEIR A= T EIT T —F T B D, BERICET AEE LT K
RS, Ny T Uoa X NEERIFER ZRER), M2EERER ENH 0 | FRCHHZEERAE O
To DI BRI &2 &I, V> by DC TRAV 7 7 Ly 2 &R LTz & Bbh
%,

ZEDTA R =TDIFFEE LT, 2019 F 7T Hrb=a—3—r~vrnyZ L JFK 2
Waiist s~y R~ arm - =774 R&Hif, Route Network & FESMERRE
BNOIITN— N ERETHXA T IV I AT A b—rat7 FEEELTHDLD,
BUR TIZ@E O~ 27 Z DO VFR V= 2L T o720, BIFOLF 2 L—3a vin
BAMTH TV,

Skyport (22U T, [Skyport Architecture for 2023 v a > Th b a7 b
T AT LBV DRHD, EVa—UIZ L A XEFIRICER TCEHEN AL ST,
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https://techcrunch.com/

2.4.4-1 %4L® Skyport =27k

7Sl BRI BEE L C. NASA X° FAA 72 EOEORER & FEER DM ) L <. EHOBEE,
T H RO ER, EHEEIZ LD BVLS (BHAMRAT) 2 EIc oW TG ZED TV 5,
Uber TiE. BLFOHEE G LT\ 5, 500ft 225 1000ft DFHET /) — K&/ — a8
72 Skylane Network %, #M Z & ICHEEAE L. KEOWRILEEL], O RPL 72 O
CCy U A2 0 Bx CTEMI, RRECHERGREM A S5, ECS(Elevate
Cloud Services)iZ, Uber 2323 2 HBIOMIEZTR] - N7 v X 752527 T0 Rb—E
AT, ECS WHIHE TONL— FEBEIRT 5 & & HICERO TRIIE#RZLHET 5, Uber
Copter CiZ, ECS v 7 7T RTHEALELSELZ EEZBIEL TS,

(3) ICAO DA i Zezzi@atE (Global Air Navigation Plan, GANP) D F]®0)

ICAO Tl&, 35 ITHMZEAWEIE A2 SUE L7z, GANP &%, R Oftzefis s
AT LOEAEREET DD OFIETH D | R OFIERRE & O DIE, ICAO DHE
HIEREH D SDG s DEBLO /- OICHBEREFZ R L TWDH, #3575 85E, KiC
RTABERIZPINTWD, 20955, Za— LT LTk, fZEMEY AT A0
e & 70 2 Hifli & it# L 72 BBB(Basic Building Blocks), EXFEAIZE EAL &2 D 5 72 D
W ASBU(Aviation System Block Upgrades). /37 4 —~ 1 A A L T80T (e 1
KPDMEFE SN TS, ICAO M EIL, GANP (ZHE - 7= i 72e B 0 #1403 K B 41

TNo, MULTILAYER STRUCTURE OF THE GANP

Click a level to navigate

GLOBAL STRATEGIC

GLOBAL TECHNICAL

NATIONAL

X 2.4.4-2 GANP O#f& ~WEiEdsE~
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AR E S 7z 6th Edition TliX, 4% 20 4% AR -E&M s — R~ 728 R L
Tre BAOIDAT v 7L LT, VAT LAREOREDT-DIZT P Z L - BB Z D 5 VB
Wb, WOAT T TIHERNOT — & OIFZED, 3, THIFTRENE, B xR DS
BEEDD, B 3 AT v T, A ¥ =2y MR ATRRMZEZENOT X TOH 0N
BT VA EBEL, EMEHEZIY &< KRIGEMER EATEH L THLUEX—AD
B ZITH 2 & TRHRILER D, HEDOAT » 7 T, HHREERERZIGH L CEERE
AR L, B — DO =— X AT 2 2 AL TV D,

(4) ENRI EIWAC2019

[E SRR FIE N b - BRI - e A gE T - UEAF T (ENRD (LR, ENRI &
FLT.) DEMT DT AT T A EIWAC2019 1%, Exploring Ideas for World Aviation
Challenges &9 7 —~ TRt Sh7z, EaEE & LT, ICAO, SESAR-JU, FAA i
722 JCAB), =7 7 A v (JAL, ANA) OEEMTOIL, — O 72 hOREI T
oo ATM OFfEE LT, BRTHRBEEICE D RHET D20, BREAME EDO L IO L
TV BRZETENDT2D, ATM OFEEIRIE LORIEDO T2 O DOWZENED b T 5%,
WO ATM IZE I TURD > T2 8 i BRI R BE D ATM R4 A 2 i e L 72 UTM(UAV
Traffic Management) DAFZE72 KNS 4K AN 72 D FOAZRTH Y . HATIEEESE D ATM
DWFFEDR B> F VAT TR,

(B) A NRN—LFXa VT 4 ~OEHIZONT

11 A 21-22 HIZBHE = 7= AAPA(Association of Asia Pacific Airlines) D#4x T, 6 4D
WEREFE LD, TOFT, A NN—tFX 2 U T ¢ LIRORABREEOXIGD B
FLWEHA L L ThITF b, AAPADRRICE D & B TIEF v 2 A 307 1 v I fiiZe
ETATUMZENRHEILH > TH Y, EU OIFRGEHABN KT o b EHETH D, =7
TA L EBMNRERIL THAN—EF 2 U7 ICHY T Z & BNEHE T, FLEMIIINED
O OB U TR 27208, ATM IIMESS 2RIt & e > T b, 6D

ICAO D% 40 a2 T, GNSS(Global navigation Satellite System) D fi5514 (2> T
Eam N ITb -, Z i, IATA(nternational Air Transport Association) .
Ifalpa(International Federation of Air Line Pilots’ Association), International Federation
of Air Traffic Controllers’ Association 23 :[F] CRIBEIEEL Z L7-, BIfE, HERTIER T O
VIUTICBITLEFITHMCL D EHEINLSI ¥ I ZICED . GNSS ZffEH TE 20
BINRZFEL TN D, ZORICITHEMIZDIZD A AT LD 7 4 720%C ILS 1T
D XD E/FIRORAEL 72572, GNSS ~OFP1E ADS-B OFEHLIZHIT TH RE B EH
THT, ICAO Tkl U CEEED KR DR R S 72, GNSS T 32 J8 5 o T U
GNSS 2l T & 2WIGE ORBFFE O, REMIZIL, GNSS (b 5 R 22 fiis
VAT AORBET T BN THIEERDTND, 62

[2.4.4 7 1 (59) ~(62): 4. EE30D P2019D259~P2019D262 £ i’ ]
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/,

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

%3 E T OMER DS

3.1

3.2

R FADOTIATYIC BT B Eh A7
(3.1 : &#¥ 10 P2019D001~P2019D012 %]
NS S T AT 28 R T B S [R] BR 8 54 O FIT T2 35 1 2 dh a1

3.2.1 fzEtEEE R B AT HR (] R)

FeA NER B OBERRERIANT IC F & D TV D2 R B M E BBV T, R
uﬁﬁﬁéhthyaxm\mmmxs@%z%m%@:%%%thmw<%@
%ﬁ&%vx%b)*%#éﬁﬁfhé R—A > 74D MCAS (Z%f 3 D% EtAR Y
— . BIRGEICB D RBREER & AR OB v I B tic B A M vy bE
ﬁ@ﬁ%&%ﬁmﬁﬁﬁ)%:7A FHRAERF OTRAT /8 751 e & JBIME oD K]
YIS ~ORGEIRUEE, Bx 2B B T HDENRERL D ol Flo, A—A 7
FRIZ & o> T, T3TMAX RUBRICH £ 597, 777X BH%E. NMA o — > FHEr~D B %
BOLHLERERST,

— 07, T R AR TR E O AR A E S & & B2, A320/321 UK K& TN A220
TR DS K O AT FRICHER L T2, B L, Brexit XUV EU & US 0 BIRLH
AN TATE AL LT D,

ZEHifmco by 7 2 & LCE, RAZRBRERBE~ORRLOE £ %215

(CHIZERE RN L~ DA E DO B BT 72> TE T,

AR AT A(UAM) L~V TlE, v VT a7 % — X A 7Ok IR BRED /N5
R E) I E RS R (eVIOL) A & [E CTHFEH Th W . EASA 0L Falb—a v
1 FH % 3H > Tl Volocopter £1:73 VoloCity ORIAGERH S IZA4 T Y & EifTz, v AR
—/VRRIX T UAM FEREFER A BIE L T\ 5,

IR ZEETIE Y — v D EEEIE— X — DA T Y v REXRER S,
RN Clx =7 "2tk m— /LR« oA ZA4EE L5 BAe 146 B2 R L+ 50 Y
— R ATV FiEHE E-FAN X 3817 L T\ %, KETIE, UTC fto= L X
aRKEV—H—LT5%ETa s - F—A4 UTAP (2 X % DHC-8-Q100 %lik % F)
WL T DT L - AT Yy NGB ETHTH 5,

A B ok AR OO FEFEREETIE T, NASA D X-59 i A 35 o B it EFFRE O AT 28
HEATND, [ ECOBEERRITICNT H7Y w7 -7 7872 AfEsrx BIEL T
WD, MUZEREHITIE, HEFIHT ADS-B I & 0 PR ETRAT P b ke L O EEAR S TR

2D ooh Y, FLAETIIEFREEH ELOBELZT —XBETINN—THT X
T L, o) D e TIZIAT A BRI A X — R LT,

FLZERE SR Tl =7 ANAMBEE a v K- bofGETrA Y b CEE
T 5 A320/321 F B BRI 7 AV (FAL) &, N7V TS E7- 2 L3R &
o,
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TS TR N REIE BRI (R BR JE e e A

3.2.2 L2 BT Eh v AN I D AR
WIS TIE, MRS BT 2RISR EL B S 2 PR L, RFE 257 M2z B

TLT =~ EMHFHEE L TRIED L OMBMEEZER LT\ 5, SFocFEIL, LA

TOMHREE 6 M2 RE L, FHEMOFOPEL IR L T, T OMIMEE % 1Ek L

TW5,

7 TR1-1 M@ e 7o X VAR O

FLZEsZ @By AT AR REBSEL-012IE, FTLWBEEI 2 £ 5720 T

72 RREE B, WP, EERBUEOBLAN D bR EME S I MNERH D, AFT

X, MLZEREEHEORE L GIBWRN ST U VA & B & < AFFER % o ik R b
% R

A TR1-2 "A ATV =y MRBIOFF#m | @

W22 CO HEHIBIMENTIE, A A~ 2D & 5 ITHERPHIZ BV T2EEF D COs
ZEOATFEEI DR S, RREL LT COL BRI Z BB A 4
= v MEBIOE R AR R TH D & S, AP TRE - EEHEESEAL TS,
ARTIE, A AT =y MR o 2 fifii,

7 [R1-3 REMHE) VA 7 L OBUREASHBORE] O
R FEAEITRAITHE S e 7 v R E DA T 7 EEICE RS CE 7, il

FICIE R e L — %ﬁ%b%ﬁ%@ﬁﬁﬁ@%@§<iﬂi%ﬁéﬂf“é
A8 BEWET B2 ) YA 7 VB OBE%E & ERLIIAR AR TH 5, AR TIE
B D IRFAEHME V) YA 7 VL H & EAUA~ DO RRE & i

T  [R1-4 7—R_rx=T7EEY T ¢ OFFEEH] @

AT OB EINE L T D i CRERARZEOBE TR A FEL LINE L
FRRLE D LT 27 =N TR T 4 3R SN TWD, $EE 2 DT, TE
B REE L A LBt — % —CHNEEL 2 &5 eVIOL EMEN D, AfET
I%. eVTOL BA% % & & 7= [E WAL O Ehia) 22 TR,

4 [R1-5 W RELKIRFELSILIZmT 723 27 LB ®

I RELRIRIC X 2 itzeiN coaGHEiE, Ml e FEERRETH L, =T 7
A v IR A — T — | 2E G A — T — | BUMBEBEIS KX OWFZEBR TR I, Mize & aan)
FOTEERZS bR TV D, AR TIE, PR 22 MR ZELIRE O | I RELRT S
B DA 36 K OV BURIBE IR D BLIRIZ DU TR,

71 TR1-6 HAM DR « #4EHL) ©

BAMITME T &R —BT 235615, A NEEMEE 705 2 L35k
k@m#\@ﬁﬁm@miﬁm;—ﬁbﬁwﬁ%a@%%m®%ém\%%%m%@
¥ AR T BMERE AR D 2 bR b TN IR U TV Ty TRER T O ST
RER O 3T — X Hff

m

[3.2.21 H#(1)~®6): 4. & 2 D P2019D101~P2019D106 =]
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3.3 K5« WIFEREEA - R2EED D AR SN BMTE )
3.3.1 ENFREICRT LB
(1) % 50 HIERFE Bt de L OMER RS

201944 4 18 A (R) ~19 H (&) 1ZHhIF T, 5 50 HIERFEB RS I L OMERHER
KD FORRKFAEFERATFRETIC TRt S, 306 L DB MMBH 7z, —Mtk vy a L 701k
DN, =T FA X Rty a b LTE, RS REE T O 1T FERE FQUROH ~°
Yz NOEHLEASR] BDEBSTC, SRV T 4 ATy gy LR, ZEICET
5 FEHEMEFEEE OEHIREI T T~ R 2= vy T ol e Lo
Hett ~) E B LHFZEZEZEBRIZ LD [Diversity in JSASS -5 L[RSS5 DB
Sz, Flo. BAMETHFERNFARAIT [FH) 280 AN TH D 50 Fi07e b 2 &
EHICRE SNIZFRHOFHEME Y 3 o [JSASS FH £ 3 > 2050 (2B L ChizeF
HEYa VY EERXPORET 2RI H T,

AEEOFEFEHE CIX, TohETcoftd Znrboft®]  ~HRATHEORE - BYEL
HRefiA&~] LEL, WA (=727 77 b AV ARRAKRELY, AIRPREREZHED LT
777 F e AV RANINETFRI 72, IR OE T, 7 = AR PRI TRE O 2K
b, WFFEREBASEBRBE DBRAFE, AR DEREIRA D EEIEIZ OV TR A D o 7o,

T HH (4 A 19 ) ICEIREERICK 2ERESN I S, 5 50 HIS RO RMWEK

CRAE R AR AT 80%) 7205 51 MR OEDES K (5 MMl 227t JE s )
~DOGEE TN, HERSK TRITIT, SEDORVRBH N, A ESBHEZER O R,
PERB THRE., FREREENR TN,

¥, WENL 202044 A 16 H (OR) ~17 H (&) 20T, % 51 HEkptERa ks
FOEERH S D AR P EESINIIEATIC THRE S LD TETH D,

GascH) -21F
+ Compression Buckling Analysis of Flat Panels with Z-section Stiffeners

i e (IRET)

+ Exploration of Wind Structure on Mars using an Airplane and Flight Feasibility Study

B (@R, FIE s (SRR Bl b~on), T B (BT

(BAED -4 F

(LR AR ]
cHT T ANOT RSV TV AT AORI%E L AT ERE

) ERE, FnE K#h, Bl A, AR 1,

FPE ORERE, A fE hR Rk JAXA), AL sEE GROR)

- (RTETEETN Ry 2 Oy BIERT 0 PR
R 5, SFE EOK, TR 8 —, MH WL oo BT (JAXA)
YEIL VE—, D &HR, B OGEA, REE 28, IR, /K IEFn (1 ET)
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[Fuy =7 ME]
- JeE R AT R (X-2) DL
ik (el T), SR fEz (ZZ2HETD), T8 Blz THD,
B2 i— (SUBARU), #25 HE—/ (72U 7)
IR EE 21K DNKRIET T T — D OEFEMATHA O R & /B Ryugu ~D
B35
Fesrs2 7Yy h—a (RE D #E B JAXA))
CREBVED) 14
- TR BE AR
SRHEREERNA 7Y > Ka sy b OHEIHIEFHEIZBI 9 2158, fih

(2) % 51 R TRl /5 37T BIMIZEFHEMY I 2 L—a VT VAR YD A

5 51 IR Tl e 5 3T EMIZETHEM Y 2 2 L— g VEIR S AR Y T AR
2019 7TH 1R (H) ~3H 0K T, RRHRFEERESESIC TSN, K
AR, FICHAEFH B2 DA T 553 B O FEERCMRAT BT 12 B4 5 iF7E<0, Hufil
VIab—a VENCET 2. A ERRRE LTS, KEEL 3 OB,
150 fF D —fRGHE 72 0 | 326 4 DBIME N H -T2,

A (TH1R) OFRTHICE JAXA BB LTWDS Y 7 bY =7 O —F—2)3 5
Sz, FaSTAR-Move % JAXA V7 ~ 7 =7 OBRFIRGL - FHREORB N0, V7 ho =
TR Sz TD N T TNy 2a—T 4 VT FIEORE, 2—F—0rbDI=71L B &
T A ATy arPMroiic, #1H (T H 1 H) OF#%HI2IE Aerodynamics Prediction
Challenge VIAPC V)V —7 > = » 3Bl S, AREHEIE, FEEERICIEH I TN D
Ak 715 (Computational Fluid Dynamics, LA T CFD EFEd,) & RO MEATRRE
ZIRE L, JAXA CHUSG S V2 JBGREER 7 — & & OFEIZR i 2175 Z LI L - T, MigEsy
2317 5 CFD ORIz T i@ 2 B3 & O Th 5, mEl ENOFFERT, KF,
Y7 RU =T e RUZ =R OBBITE Y M E OFHTRE RIS OWTHEK T 5, AEE
(. @B AEE (koo 30P30ON BM) JE Y DZE)) - ZEHEEERNRETH Y . 11 {0
RRIE, BEREFELDTRELT 4 A v v a UIMThVz, WEELREbitid 57
ETHD,

¥, WENT 20207 H 1 H OK) ~3 B (&) 0T T, 5 52 itk amis
5 38 MIMIZEFH BN S I = L— a VAN S AR T AT A —F kR (RERATH) 12 CHA
BINDTETHD,

OF75fE (Invited Lectures)
1) Professor Pierre Sagaut (Aix-Marseille Université)
EBE H  TAdvanced simulation of turbulent flows: UQ, Data Assimilation and

learning-based approaches |
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2) I e 2% (RBEURY)
FEHEE - AUZEE T

3) HH EF AMETe ST AT 4 L7 (JAXA)
AEBUEE - DR ER R & 22 DRI 5Ty

O G
(FDC/ANSS & R{Em 1) [& LA /v ZEufi & 285005 0 b1
(FDC/ANSS & [F4 2) HizeF T — 2 BegoRRp )« 4 74
A

(FDC/ANSS & frl{EHE 3) MK LA 7 v XHka] - 15 1

(FDC/ANSS &R 4) 587 EHR3E - eVTOL #§D 22 JHIRE ) : 8 1
(FDC/ANSS & RlfE 5) [227)% O Tl &K : 5 1

(FDC/ANSS & Rl 6) R & #HEER O D DR akEHT - 91
({2 FDC1) [SErEsi ARG HAEAN ] - 6 7

({:M FDC2) [ b — 3 8B X OEMIESST O] 10 4

({2 ANSS1) [ffiZSBRRE D=0 DL HA T I 2L —a ] 9
(4= ANSS2) [FHilikts X x5 Iab—ar): 154

({78 ANSS3) MR D ks CFD fi##r) : 5

(3) % 61 [ IETRE BT Dl

95 61 [EIfEEIR A ISR 4 2RH S 201948 H 7T H (k) ~9 H (&) hiF T, B
TAERE 4 — (REFREBT) B SN, ARESIT, MIZEFH TR0 H oS -
MBI OIFZER L OEIR R OE Th 5, AREEIL 170 ARBML, — G 85 14, FF
BFERT 2 TFOFRPITONIZ, FrlfEHEOMIH Y A hZUTICE LD D,

D TEAEMEIOEN T ~OBR)  FH BFHF B0z JuUNKT)

2) M7 NTADAM-~ 7~ &7 L— MEBIOBIEE-]  FUL B AEHRER (BT

7B, WENX 202048 A5 H (k) ~7TH (&) /)T, % 62 mIEREIZET 5
RSN T N (BT IS TRlRESND TETH D,

(4) 557 [FFRATHE S AR T A

55T [IRATHE S AR T AN 2019410 A 16 H (k) ~10 A 18 H (&) &2 T,
Wl A > 2 TR (LD BT IS TR S iz, R VAR YU MIAAMZEFHERB X
O HAMZEH RS L > CTEES N, BRI 22 EEORKOEMEHE LT
FERRME SN TR Y . AEIT 516 4 OB B - T-, AEEIL, 6 hORBIGEE Z 1R &
%, 202 RO (Rep4sim - AEEERE 7 A 58 F, —A%XATE 130 1F, AR 14 1)
PSS STz, REBIEEIE OGER U A N8 KX OERIE - REGEE Y A RELITFICE L0 5,

72¥, WIENT 2020 4 11 H 25 H (k) ~27 B (&) &2 T, 5 58 [BIFRFTHE Y~ Ry
U LET AT 4 S (ST IS THREIND TETHD,
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FnIGETH

1) BEAMZEE O TERR BN & T~ A AR GRERY)

2 ) KARI Tiltrotor UAV Development and Technology Application to eVTOL OdJai Moo
Kim (Korea Aerospace Research Institute)

3) FEROMZAEZE Y AT MIET LR Y 3 KILER (E @A M2ER)

4) ~NU aFFZ—0ORFEIZOWT GAROHIEG) il (RE RS

5) MZEREEAH 3T 57 V2 VEAROIE~H T2 b LWEfH~DOHE~ A HFHHE (kX
S JAL =Y =7 )

6) EHENAA AT =y b IR A T 0 —BLOFE  BIifEE sttt —27 1)

R A

CEHHET AT T4 bary br— AV AT AOREL T2 S 7 L~ | FEROMZEEH O H

D INTZIZOWT 41

A= GET

M2 DNA A IAT 4y 7 REHORS - 1 34k

- AT E ENE L Z DM VAT L 1 21

- RIVEEEEPAFE DT D DT - 2 AT MfEEHITE : 1 61+

- W2 IS T D AEPERL T OB M) & RS ¢ 5

- WLZEEAN BAFE & TEH - B

- BTET A VE ) L T M2 O JE - Bl - 31

(5) 25 B AN A AR—Y R A
BOEANA AR—=Y LRI LAN20194E11 H30H (), 124 1H (H) 12,
BRI S R AT R BRI AL G v /3 R) I TR E LTz, AT R T T AT,
HAMZEFH PR T, BAMZEHEP L0 | NIRRT - 774 7 — - fila 7
v b HETRATRE - KER - A A AR =Y BRRICBE LT, F e RRITL b A A, HIfF -
FRERAY - AR FE BITOIL TV D, AMEEIX 1124 0BMAH Y | — KGR 21 142317
bz, £/ 20194 12 A 1 BH(EICIE T2 E LRI TR | 2B ST,

¥, WIENL 2020 12 H (PE) 1. F26 EANA AR—=Y T R D T LA FES L
HTETHDL (BEGITIEIRE).,
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(6) A AR ZEFH P B HE M

i Ze T HEE R O JER R AT DN D ENYS, WREGEEEEE) CENBME. REdE
KA CEB AR L LT HMROIE TR, 4WIT20194E3 A6 H-THIC, kB I B
I Chife ST,
R RIGHRTH

(P 27 > b FEBRERV-XIZ L BRI TEBRIZ DV T

B B HEHR (JAXA/ISAS)
(A 7 alENA Aoy ~ [IERs532] FTOEFLSBEDOREM~ |
PEIL FnZE dEEdz (JAXA/ISAS)

HEYE g v

WFFEBRFE I3 T D24 - SWEE P 5

EVa—UUIZE D AT —F T 4 ZEBLT LRV 4

P SRERBIRE R = o VB SR 4R

ArZerk BB (L - FEEMNIZZHE HEEREIN ofR

JEMEREIRN Y 2 2 L— a3 > ORETHR bR
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ft¥aly b 11fR

AR - SEiHEE 16%R
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TR E R HEEE 3R

(7) BAT A2 — 7 aTmE HEE = (GTS 47)

HARTA X = U EZANFEMT IMERABLOEERATA Y - b N ET 5=
KNF =V AT LOMFEREMTON D F, HATEIE 72 545 E13201949H 18 H-20H
(2, AR A T R S T,

ity ay  THRAZ = OREEM BT O FofiBhm & 4% DR
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PR (R H AT R B ) SIPHIFT IR EA B O BFFEBRFEIZ DU T
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3.3.2 ESMFAREITRIT 2T TEB B
(1) AIAA Science and Technology Forum and Exposition (Scitech) 20190
KE#TZEFH %% (American Institute of Aeronautics and Astronautics, ATAA) {12
£ % Scitech2019 28 2019 4F 1 A 7H (H) ~11 A (&) (0T, KEY T 4 ==
TR S iz, AREE DT —~ 1% Aerospace On Demand TH Y . 44 H[EH)> 5% 5,000 £
DEME (N 1,400 4 354) Bd o7z, ABERFRITK 2,800 fEdH Y | MZETFH o Bz
5 S R OWFFEBHFE TP 3 DR - R Th D, LU I SO RFRGEICEE 58 H
LA - ARV A MCHETOHEREEL DD,
7pF. WENEX 20201 H 6 H (H) ~10 B (&) IZ2F T, Scitech2020 73 K[EA—F
YR (e &N TSNS TETH D,
1) Enabling the Replicator
7% : Heather Bulk, Chief Executive Officer and Co-Founder, Special Aerospace
Services and SAS Manufacturing
YA
Tony Gingiss, Chief Executive Officer, OneWeb Satellites
Robert Gold, Director, Engineering Enterprise, Office of theDeputy Assistant
Secretary of Defense for Systems Engineering, U.S. Department
of Defense
Jeff Miller, Senior Technical Fellow, Production Engineering, The Boeing
Company
2) Exploration for Everyone
#]% : Frank Morring Jr., Senior Editor, Space, Aviation Week & Space Technology (ret.)
PAE SUBZSN N
Ariane Cornell, Head, Astronaut Strategy and Sales, Blue Origin
Richard DalBello, Vice President, Business Development and Government
Affairs, Virgin Orbit
Lon Levin, President and Chief Executive Officer, GEOshare LLC
Bradley Schneider, Vice President, Launch Services, Rocket Lab USA
John Tylko, Chief Innovation Officer, Aurora Flight Sciences
3) Flying Anyone from Here to There — Anytime, Anywhere
72> : Bruce Holmes, Vice President, Digital Aviation, SmartSky Networks, LLC
#4i#H : Eduardo Dominguez-Puerta, Head, Urban Air Mobility, Airbus
4) Applying Disruptive Technologies in Disney Parks, Experiences and Consumer Products
72 : Amy Pritchett, Professor and Head, Department of Aerospace Engineering,
Pennsylvania State University
i#1#H : Kathy de Paolo, Vice President, Technology, The Walt Disney Company
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5) Customized Learning, When and Where You Need It
B
Eric Paterson, Aerospace and Ocean Engineering Department Head and
Rolls-Royce Commonwealth Professor of Marine Propulsion,
Virginia Polytechnic Institute and State University
John Tangney, Director, Human and Bioengineered Systems Division, Office

of Naval Research

(2) ATAA/CEAS Aeroacoustics Conference 2019
ATAA/CEAS 3812 X % ATAA/CEAS Aeroacoustics Conference 2019 73, 2019 45 A
200 (H) ~23H OR) 3T, A7 NIRRT (X7 04) TR, K
A IE 2 AEREDKE, 34 M 0 4R B TR IR % - TR 0 | AGERLIIRRMNBAfE & 72 -
Too AGHIHZIE, M2 VU (JetBiE. 77 UERES) ORIKENEE (5151
PEESREAALLE) ORI - RBUCET 5. FERE - TR R B RPN —RICEE L5 TH D,
AAEFET A PR OFRFRIGETEL &K 350 1t D—fRGETD b > 72 L FICRRIGE O U X F &R T,
1) 25 Year of successful CEAS-AIAA collaboration on aeroacoustics, Hanno Heller (first
CEAS Aeroacoustics ASC chair) & Phil Morris (AIAA Aeroacoustics TC member)
2) From fundamental validation to predictive aeroacoustics: the joy and hurdles of
PowerFLOW journey, Damiano Casalino (TU Delft / Dassault Systémes)
3) CEAS aeroacoustics award 2019 lecture and ceremony, Roland Ewert (DLR)
4) AIJAA aeroacoustics award 2019 lecture and ceremony, William J. Devenport
(Virginia Tech)

— RIS Z T, 2405 v >3 UM STz, FERIE v v 3 v CIRIEE 30 4y
DIERIFHDY 60 7ITIER S, X VIR NEICBET 2 £z ThiT,
1B 1%, NASA Flight Demonstrations and Capabilities (FDC)7'1 ¥ = 7 NMIEBIT 5
BEARZE B8 8 OFRATIRBSCBUEARAT IS BT 2Rl Th 5, BEE Tl & £ DB EICET
% S OFEHE BT O,
1) NASA Airframe Noise Reduction and Prediction: ARM Flight Tests and Companion
Simulations, M. Khorrami (NASA Langley Research Center)
2) Flight-Test Evaluation of Landing Gear Noise Reduction Technologies, M. Khorrami
(NASA Langley Research Center), et al., ATAA-2019-2455
3) Assessment of Airframe Noise Reduction Technologies based on EPNL from Flight
Tests, P. Ravetta (AVEC, Inc.) et al., ATAA-2019-2456
4) Simulation-Based Assessment of a Full-Scale Installed Quiet Landing Gear, B. Duda
(Exa GmbH) et al., ATAA-2019-2476
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5) Measured and Simulated Acoustic Signature of a Full-Scale Aircraft with Airframe
Noise Reduction Technology Installed, M. Khorrami (NASA Langley Research
Center) et al., ATAA-2019-2477

2 14 H 1% International Forum for Aviation Research IFARIZEIT 5 B EZ ( F—HF3:
BT 2B TH 5, IFAR IFFEOHZEHERRIC LV kS TR Y | #MiZEIZBI T 2 F7EE
éb@‘f%i&ﬁc?ﬁ&% HENCRENL SNk CH D, ZORETIX, 2207 — IO\ TIhE
TOWEZ M U TR O IV RISk, A% OWFZED TP DV Ciim S 7,
—OHDT =T D T A T =T O THEE O EES THRET L 72/ Ro i, —>H
DT =< @FINF~v—7 T = 2T D ZIRLZEN BB = — FOLEREETH 5, LA

TICARERTY v a ANIBWTRERINZ THOME Y A P2y, HANLIT JAXA 7
LOREERNP o7,

1) Overview of Liner Activities in Support of the International Forum for Aviation
Research, M. Jones, et al. NASA Langley Research Center), ATAA-2019-2599

2) Impedance measurements for 3-D printed liners, H. Boden (Royal Institute of
Technology, KTH, A7 =—5 ) et al., ATAA-2019-2600

3) IFAR Liner Benchmark - Challenge #1 - DLR, F. Bake (DLR Berlin) et al., AIAA-
2019-2601

4) Experimental Study of Acoustic Liner Panels Shared in IFAR Program, T. Ishii
(JAXA), et al., ATAA-2019-2602

5) Experimental Investigation of Mean Flow Profile Effects on Impedance Education
for Multi-Segment Liners, N. Ostrikov (TsAGI) et al., AIAA-2019-2638

6) Liner Impedance Eduction under shear grazing flow for high sound pressure level, F.
Mery (ONERA), et al., ATAA-2019-2639

7) Investigation of Sound Propagation in Rectangular Duct with Transversally Non-
uniform Flow and Anisotropic Wall Impedance by Asymptotic Theory and 3D Finite
Element Method, S. Denisov (TsAGI), et al., ATAA-2019-2640

(3) ATAA AVATION2019

ATAA 12 X 5 AVIATION2019 73, 201946 A 17 H (A) ~21 H (&) &2 T,
KEH T A TR SNz, AHEESIE, AIAA (B HHfizeRE (490, Bk, BuEiR
K15, i ERRBREAT, WUZSHEEREE, WIS A7 45%5) OHffGERAS E L TRKRKTH 5,
FERATZERE S AT L3, RRICEbT 577 /= /—&zéﬁu\ b U R BREEAESE) ©
7o, FBRFIC K o THEEINTEBIEOMZERIE S AT ADIER L L3RR L 25

22> TWND Z L & E 2. AFEE DT —~13 Shaping the Future of Flight Th -7z,
30 END 479 NOEAZEETe 2,100 ALLERASINL, 1,100 fF4 8 2 5 QAR ENTH
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i, LTS S R ilGai (2B 28 A LaE -~k U XA MBI 2 FHREE LD D,
7%, WENE 202046 H 156 H (H) ~19 H (&) (Z2F T, AVIATION2020 73 K[E
U/ (aeZ M) ICTRESND TETH D,
1) Living in the Age of Airplanes
KEYNOTE: Brian J. Terwilliger, Producer and Director
2) NASA Aeronautics
KEYNOTE: Stephen Jurczyk, Associate Administrator, NASA
3) The Reality of a Vertical Dream
KEYNOTE: Christopher Emerson, President, and Head, North America Region,
Airbus Helicopters
4) The Future of Mobility — Aviation is Changing the World
KEYNOTE: Greg Hyslop, Chief Technology Officer, The Boeing Company
5) Apollo’s Legacy and Impact on Modern Flight
SPEAKERS: Bill Barry, Chief Historian, NASA
James R. Hansen, Author, First Man: The Life of Neil A.

Armstrong, and Professor Emeritus, History, Auburn University

(4) 7 VT KT EANERE S AR P v A 2019
(2019 Asia-Pacific International Symposium on Aerospace Technology, APISAT-2019)
R 4 7 EOMAETHFROMEIZ LY . APISAT2019 A3 2019 4212 H 4 H (k)
~6H (&) Z»FT, = Fa—xk (A=A T V7)) TSN, A—A TV
7, oEE, AR, PE, X FA KE, R4 K300 4 DSMERH -T2, 41D
FRallewi & . 28R )5, W2et UAV BGE ik, RBER JOMEE, #5583 J O, #%
Wl KOS MIZEZBERRED MYy 7 ik LTz 43 Ot v > a > oHT 150 fF
A2 D NEAFRFR LK 50 tEDO R A X —RENMTONTZ, Bk HIZIEX Queensland K77 the
Center of Hypersonic (Z & %t & 38 JEJF BhE ik ~D 7 7 = V> 7 — N Elig S 47,
Z2F, WENT 2020 4F 11 4 17 H (k) ~19 B (K) 1223F T, APISAT2020 72335 &
(F#E) (TR D TETH D,
SSHlIE =0
1) Australian Defense Research Capability, Professor Michelle Gee (4—A K7 U 7)
2) A Flight Demonstration Project for Airframe Noise Reduction Technologies,
FQUROH, Dr Kazuomi Yamamoto (FHifiZemF7el st HA)
3) On the advance of optimization methods for aerospace structures integrated design
and cutting process, Prof. Weihong Zhang (H[%)
4) Current Research Activities and Future Plans on Unmanned Aerial Vehicles in

Korea, focused on drone with 5G network & Autonomy, Dr Wang - Gu Kang (#[¥)
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(5) 32st Congress of the International Council of the Aeronautical Sciences (ICAS 2020)
ICAS 1%, HAMZEFHFEREETe 28 NEOHZERRFES, 36 OWEMIKN 5 722 5 [FHE
WA P HIA T 5, MZED B O PR & EEEEHEEAZ B & LT, 1957127 4+ o
AN AGLORRICEO AT U X EAREE UTHRILS I, 1958 FEBED~ KU v R A&
NHRRETREZBMBE L TWD (REEIXBEDRWE),

RENT 2020429 H 14 B (1) ~18 A (&) (Z/F T, ICAS2020 75 Eifg (FPIE) (2T
SN D TETH D,

(6) ASME Turbo Expo 2019
ASME IGTI CKEREMFER T A 2 — B EPDBEMRT 20 A Z — e ICBT 2 EBRE
L L1000, BN 3000 ALA I & DIFE 5 HERIR E 2k s, THIIEAE6H 12
ALk, BRNZZEICBRfE ST TV 223, 20164 2I3REE Y UL C7 27 FIBAME, 20194513k
HO7x=v 7 ACHM, LIV ATFAE LTOMET VUl T 2By a v D
fiL, FEAERE, Z—v o, Wi EoESE, EEFE TN, CFD, a#\, PRBE. HIE. Ak
72 EDOIEMEITE, S BIZPEEN T A Z — B PR S — B B £ TR IR AT
2, 20LL EDRT L by va UTHE SIS, doGRE O, "Thtorial"& L CHL[H
ENGWaeE DLV 7 Fr—bESND, BMROHBHEIOPT THEGDH LN &
THHOLNTBY, ERmSUIPEREREOT 7 A T 7 NROIT 0 v —F 4 v 7 Al
T ITNR=N—THEHFEEZT D,
*—/—h
“Turbomachines for Clean Power and Propulsion Systems”
+ Janet L. Kavandi (Center Director NASA Glenn Research Center)
+ Andrew “John” Lammas (Vice President & CTO Gas Power Systems GE)
+ Thomas Alley (Vice President, Generation Electric Power Research Institute
(EPRD)
IRENVT 4 AT va v
“Developments in Hybrid-electric Propulsion and Enabling Technologies”
+ Prof. Konstantinos Kyprianidis (Malardalen University Vasteras, Sweden)
+ Dr. Kurt Rouser (Oklahoma State University Stillwater)
+ Prof. Anestis Kalfas (Aristotle University Of Thessaloniki, Thessaloniki,
Greece)
IREIVTF 4 AB v g
“Opportunities for Fuel Variability in Aircraft Gas Turbine Engines”
+ Dr. Meredith Colket (Combustion Consulting Services)
INEIVTF 4 AB v g

“Role of High-Performance Computing, in-Situ and ex-Situ Characterization in
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Qualification of AM Components”
+ Dr. Dheepa Srinivasan (Adjunct Faculty, IIT, Ropar Bangalore, India)
+ Mr. Pontus Slottner (Siemens Industrial Turbomachinery AB Finspang,
Sverige, Sweden)
e v a (P L VBIRER
7277 Compressor Design
Transonic Compressors
Stability & Stall
Tip-clearance Flows
Inlet Distortion
End-wall Flows
Experiments & Rigs
Casing Treatments
Flow Control
Leakage Flows
Endwall Profiling
Unsteady Flows and Transition
Low Pressure Turbine Aerodynamics
LES, DNS & Optimization Methods and Applications
Fan / Compressor Design Methods and Applications
Turbine Design Methods and Applications
Multi-physics or Multi-component Design Methods and Applications
Cavity, Bearings and Seal Design Methods and Applications
Novel Solver and Simulation Framework
Radial Turbomachinery Design Methods and Applications
Numerical Design Methods, Meshing and Blading
Inter-Component Ducts in Compressors and Other Rotating Components
Inter-Component Ducts in Turbines
Compressor noise and methods
Radial and Mixed Flow Turbine Design
Centrifugal Compressors
Radial and Mixed Flow Turbine Modelling
Unsteady Flows in Compressors
Unsteady Flows in Turbines
Modeling and Control Methods for Unsteady Flows
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{3 Conjugate Heat Transfer
Numerical Internal Cooling
Miscellaneous
Endwall
Advanced Turbulence Modeling/Simulation
Hole Shape Studies
General Experimental Heat Transfer
Tutorial of Basics I: Turbine Cooling Fundamentals
Tutorial of Basics II: Conjugate Heat Transfer methodologies for GT
Combustor Aerothermal Investigat
Hot Gas Ingestion: Ingress/Egress
Rotor Disk and Cavity
Seals and Rigs
Miscellaneous
Experimental Internal Cooling
Combustor Liner Cooling
Combustor Cooling
Impingement Heat Transfer
Tip Clearance Control
Experimental Film Cooling
hermofluilds and Thermomechanical Modeling and Optimization
Heat Transfer: Additive Manufacturing

General Computational Heat Transfer

BABE  Combustor Design and Development
Atomization and Sprays
Fundamental Combustion - Flame Stabilization
Fundamental Combustion - Flame Propagation and Quenching
Combustor Diagnostics
Pollutant Emissions Formation and Control
Combustion Modeling - Effect of Chemistry Model
Combustion Modeling - Effect of Turbulent Combustion Model
High Hydrogen Combustion
Combustor Flowfields
Novel Combustor Concepts

Chemical Kinetics
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Fuel Effects

Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:
Combustion Dynamics:

Combustion Dynamics:

Damping & Control
Flame-to-Flame Interaction
High Frequency Instabilities
Hydrodynamic Instabilities -1
Hydrodynamic Instabilities -2
Rotating Detonation
Instability Mechanisms
Nonlinearities

Annular & Can-Annular Systems
POD & DMD Analysis

Flame Transfer Functions
Liquid Fuels

Numerical Approaches
Stability Analysis

Advanced Optical Investigations

Blow-Off, Flashback & Ignition

Opportunities for Fuel Variability in Aircraft Gas Turbine Engines

Soot Modeling for Gas Turbines Engines: Recent Developments, Remaining

Gaps, and Emerging Needs

Life Cycle Assessment

Alternative Liquid Fuels

lternative Gaseous Fuels (Hydrogen)

Biomass and Coal

Basics of Biomass

Challenges of Combustion Computational Fluid Dynamics for Industrial Gas

Turbine ngines

Environmental impact assessment on the Life Cycle for industrial gas

turbines - Is 1t still an option

S VL

Analysis

Modeling improvements

Experiments and special investigations

Applications

Bearings and seals

Gas Turbine Rotordynamics - Practical Aspects
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MEt

e -

Introduction to Torsional Rotordynamics

Rotordynamics - Theory, Vibration Monitoring, and Case Studies
How to Apply API Standards to Turbomachinery Rotordynamics
Mistuning

Dynamics of bladed disks with nonlinearities

Frictional Joints

Vibration and Damping of Bladed Disks

Rotor-Stator Interaction

Experimental Vibration Analysis

Turbomachinery Aeromechanics

Compressor Aerodynamic Forcing

Aerodynamic Forcing in Different Turbomachinery Applications

Compressor Aerodynamic Damping and Flutter

Turbine Aerodynamic Damping and Flutter

Aeroelastic Stability of Compressors and Seals

Aerodynamic Excitation Mechanisms

Advice for Developing Effective Technical Presentations

CMC Components

CMC Behavior: Fast Fracture

CMC Material Behavior: Fatigue

CMC Material Behavior: FOD, Erosion and CMAS
Lifetime Prediction Methods

Creep Modelling, Analysis and Testing
Fatigue Crack Initiation

Material Costitutive Modelling
Fatigue Crack Growth Analysis
TIRZER,

Gas Bearings

Tilting Pad Bearings

Fluid Film Bearings

Magnetic Bearings

Squeeze Film Dampers

Seals
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MHE  Operability
Modeling, Simulation and Validation
Inlets, Exhausts and Ducts
Thermal Management Systems and Aero-engine Oil Systems
Whole Engine Performance and Novel Concepts
Propellers and Open Rotors
Inlets, Nacelles, Nozzles, and Mixers
On-Wing Engine Condition Monitoring, Modelling and Optimization
Basics of Gas Turbine Cycle Modelling
Developments in Hybrid-electric Propulsion and Enabling Technologies
Basics of Gas Turbine Engine (GTE) Core
Propulsion System Integration — an Airframer View
Lifting-line Aerodynamics of Propellers, Propfans, and Windprops With
Application to Electric Flight
Developments in Hybrid-electric Propulsion and Enabling Technologies
(continued)
W%
Fuel Cell Driven Cycles
Cycle Innovations in Small Scale Applications
Cycle Innovations in Renewable Power Systems
Innovative Power Cycles
Combined Cycle Performance
Operations Simulation and Diagnostics
Turbomachinery Design Aspects in Cycle Innovation
Hybrid Electric System Design in Cycle Innovations
Introduction to Dynamic Analysis and Hybridisation of Plant Systems
Overview of Grid-Scale Energy Storage Systems and Technologies
Simulation of Gas Turbine Dynamic Behavior at Design, Off-Design and
Adverse Dynamic Operation
Future of Power Systems
Sustainable business opportunities in low-income countries
Turbines for sCO2 Power Cycles
Compressors and Seals for sCO2 Power Cycles
Compressors for sCO2 Power Cycles - Near-Critical Point Considerations
Testing of sCO2 Power Cycles
Modeling and Control of sCO2 Power Cycles
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sCO2 Power Cycles - 1

sCO2 Power Cycles 11

Properties and Physical Behavior for sCO2 Power Cycles

Oxy-Combustion

Technoeconomic Assessments & Plant Concepts for SCO2 Power Cycles

Fundamentals of Supercritical CO2 Power Cycles

Heat Exchangers for Supercritical CO2 Power Cycle Applications

Turbomachinery Design for Supercritical CO2 Applications

Supercritical CO2 Power Cycle Modeling and Fluid Properties

Materials for Supercritical CO2 Applications

Fundamentals of Direct-Fired Supercritical CO2 Combustion

Components, Subsystems and Materials for SCO2 Power Cycles Part A

Components, Subsystems and Materials for SCO2 Power Cycles Part B
GT Power Augmentation Technologies (- Inlet Fogging, Wet Compression, water

Injections and Compressor -)

Waste Heat Recovery and Energy Storage Technologies

Co-Generation Power Plant Performance, Operation and Condition-Based

Maintenance

Hybrid Industrial Co-Generation Systems

Compressing a Wet Gas: Perspectives and Experience Across a Range of

Applications.

Combustion and Emissions

Design and Evaluation Considerations of Waste Heat Recovery Technologies

Cogeneration from Solar and Biomass Energy Sources Including Thermal

Storage

Cogeneration and the Future of Gas Turbine Systems

Organic Rankine Cycle Design and Exploitation

Last Stage Blades

Wet Steam

Valves and Seals

Operational Aspects

Mechanical Aspects of Steam Turbines

HP/TP Aerodynamics and General Design Aspects

High Temperature Research in Mechanical Integrity I

Mechanical Aspects of Steam Turbines 11

High Temperature Research in Mechanical Integrity 11
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i Additive Manufacturing: Materials and Processes

fef

Additive Manufacturing: Structures and Performance

Surfaces and Coatings

Role of High-Performance Computing, in-Situ and ex-Situ Characterization in
Qualification of AM Comp

Machining

Subtractive Manufacturing

Prognosis and Prediction

Thermal Barrier Coatings

Narrow and Wide Gap Diffusion Braze Repair Technology including
Applications

Turbomachinery Manufacturing in a Digital Environment

Material and Manufacturing Considerations in Life Prediction

Probabilistic Analysis Methods and Applications For Rotors

Application Challenges in Probabilistic Methods

Industry Challenges in Uncertainty Quantification: Narrowing the Simulation —
Test Gap with Statisti

Introduction to Probabilistic Analysis and Uncertainty Quantification

Moving Additive Manufacturing beyond Trial and Error with Probabilistics and

Machine Learning

- fR M

Design, Development & Applications

Auxiliary and Support Systems

Testing

Gas Turbine Controls

Microturbines: Component Design and Performance Analysis

Micro Gas Turbine: Combustion and Fuels

Microturbines for Distributed Power Generation and Hybrid Energy Grids
Microturbines: Compressors

Microturbines and Turbochargers: Emerging System and Application
Microturbines and Turbochargers: Turbines

Turbochargers: Performance Evaluation and Prediction
Turbochargers: Compressors

Introduction to Gas Bearings for Oil-Free Turbomachinery

LNG Applications

Wet Gas Compression and Multiphase Flow
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il

Systems, Components and Auxiliary Devices Analysis
Performance Degradation and Critical Conditions

Diagnostics, Maintenance, Operation

Performance Analysis

Power Cycles and Thermodynamics

Upgrades and Updates of Gas Compressors and Gas Turbines
Industrial Gas Turbines - An Introduction

Oil and Gas Applications

Basics of Rotordynamics Instrumentation and Data Acquisition
Dry Gas Seals and Panels: Design, Operation, and Maintenance Techniques
for Improved Reliability

Compressor Dynamics

Emerging Methods on Advanced Designs

Emerging Methods on Structural Design System

Topics in Controls

Topics in Diagnostics

Free stream flow diagnostic Instrumentation
Performance Monitoring for GT

Advances in Pressure Meas.

Near Wall Flow Diag. Instrumentation
Surface Diag. Instrumentation Applications
Advanced Controls for GT

Data Analytics & Parameter Estimation

Transient Gas Turbine Engine Simulation and Controls Basics

(7) ATAA Propulsion and Energy Forum 2019 (AIAA P&E)
KEMIZEFH PR 20 & LT i ERE DM B R R TN 55, OIS
T HAIAA/SAE/ASEE Joint Propulsion Conference MD&EiEA LKA L LTHITTEY

Eohal & /2D, B, KIEWN TR S, A RNE20198H19H-22H 2, KEA T 47
FMA T 4 TR ATRES Tz, 21HRRIC A - TG, T (B - kK - A

7Y v R - ERHEE) B OGRS IR TR B 2 0T T ZE HEE (i o -

BEN 72 O)BHEOBHE NI 2 5o H 5,
Fe )k

"Optimizing the U.S. Air Force’s Operational Energy Use through 21st Century

Tools and Technologies"
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+ Roberto Guerrero (Deputy Assistant Secretary of the Air Force for
Operational Energy, Office of the Assistant Secretary of
the Air Force for Installations, Environment and Energy)

[£7 L—%—]

+ Jim Free (Senior Vice President, Aerospace Systems, Peerless Technologies)

T+ —FGLRSEIVTFT 4 AT g )

"Propulsion Efficiency: Engine Optimization and MRO Advancements"

# PART I : TURBINE AND COMBUSTION EFFICIENCY TRENDS

This session is dedicated to discussions around research and
implementations to improve overall engine efficiency through
combustion optimization, turbine design/operations, bypass
configurations and alternative fuels.

[£7 L —2—]
+ Kenneth Suder (Senior Technologist, Airbreathing Propulsion, Propulsion
Division, NASA Glenn Research Center)
[N U 2 K]
+ William Cummings (Chief, Combustor and Turbine Aero, Rolls-Royce
Corporation)
+ Eric Falk (Military Aerodynamics Lead, GE Aviation)
+ Sunil James (Senior Technical Manager, Propulsion Technologies,
Honeywell Aerospace)
+ Irewole Orisamolu (Associate Director, Advanced Propulsion Technologies,
Pratt & Whitney)
# PART II: FLEET REPLENISHMENT, MODERNIZATION AND MRO

MOVEMENTS

This session is dedicated to discussions around efficiencies which can
be found in planning for and implementation of fleet changes, re-
engining and optimization of maintenance activities including
consortium performance.

[£F 1L —%—]
+ Marc Meredith (Executive Director, Global MRO Network and Cost
Management, Pratt & Whitney)
REVESS
+ Meagan Austgen (Vice President, Sales, Rolls-Royce Corporation)
+ Shawn Gregg (General Manager, Predictive Technology Engineering, Delta
Air Lines)
T+ —FLUSRALT 4 Ay ay)

"Next Steps in Supersonic and Hypersonic Propulsion: Platforms and Applications"
# PART I: HYPERSONIC PROPULSION ADVANCEMENTS
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The hypersonic regime has a simple definition, Mach 5, but the
solution to propelling a vehicle to those speeds is not at all simple.
Like every aerospace design, the solution is mission and technology
dependent and the two primary missions for airbreathing hypersonics
today are: point-to-point for global high-speed travel, and responsive
access to space. Even with a known mission there are different
approaches to airbreathing hypersonic propulsion from turbine-based
combine cycle engines (TBCC) to air-breathing rockets. This panel
will discuss these different missions and propulsion systems, and
provide their perspective on the drivers.

[£5 1L —%—]
+ Steven Sinacore (Deputy Project Manager, Hypersonic Technology Project,
Aeronautics Research Mission Directorate, NASA)

[V 2 1]

+ Robert Bakos (Principal and Co-Founder, Innoveering, LLC Glenn Case,
Founder and Chief Technology Officer)

+ Glenn Case (Founder, Chief Technology Officer, Hermeus)

+ Adam Dissel (President, Reaction Engines Inc.)

# PART II: COMMERCIAL SUPERSONIC PROPULSION ADVANCEMENTS

This session is dedicated to exploring the current state of propulsion
technology for commercial supersonics Hear from the major engine
OEMs, regulators, and NASA about the value of supersonics in
commercial or business aviation, and the successes and challenges in
bringing higher-speeds to market.

[£F 1L —%—]
+ Peter Coen (Low Boom Flight Demonstration Mission Manager, Aeronautics
Research Mission Directorate, NASA)
33D 2 K]
+ Eric Falk (Military Aerodynamics Lead, GE Aviation)
+ Irewole "Wally" Orisamolu (Associate Director, Advanced Propulsion
Technologies, Pratt & Whitney)
+ Jonathan Seidel (Chief Engineer, Propulsion Systems Analysis Branch,
NASA Glenn Research Center)
+ Donald Scata (Noise Division Manager, Office of Environment and Energy,
FAA)
+ PJ Steffen (Chief Future Projects Engineer, Rolls-Royce Corporation)
T+ —FLUSRALT 4 Ay ay)

"Challenges and Opportunities in Continuing Advancement of Gas Turbine

Technologies"

Interest is building in technology growth areas such as hypersonics,
commercial supersonic, and electric/hybrid-electric. But there are still
exciting advances to be made in core gas turbine technologies and in
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integration of components into optimized systems and sub-systems.
The panelists will discuss the challenges of continuing to improve gas
turbine technologies when there is competition for limited resources
in this time of opportunity for the industry.

# PART I: FUNDING AGENCIES
[£F7 1L —%—]
+ Barbara Esker (Deputy Director, Advanced Air Vehicles Program,
Aeronautics Research Mission Directorate, NASA)
33D 2 K]
+ Robert Hancock (Principal Scientist, Turbine Engine Division, Air Force
Research Laboratory)
+ Steven Martens (Program Officer, Power, Propulsion and Thermal
Management, Office of Naval Research)
+ Simon Weeks (Chief Technology Officer, Aerospace Technology Institute)
# PART II: OEMS
[£7 L —%—]
+ Barbara Esker (Deputy Director, Advanced Air Vehicles Program,
Aeronautics Research Mission Directorate, NASA)
REVESS
+ Eric Ducharme (Chief Engineer, General Manager, GE Aviation)
+ Michael Winter (Senior Fellow, Advanced Technology, Pratt & Whitney)
+ Mark Wilson (Chief Operating Officer, Rolls-Royce LibertyWorks)
T+ —FLUSRALT 4 Ao ay)

"Electrified Aircraft Propulsion Technologies Air Taxis to Airliners"

Rapid advances in technology of engines, electric motors, power
converters, and batteries are ushering in a new era of electrified air
transport systems, from vertical take-off and landing (VTOL) to large
transport aircraft. The electric VTOL (eVTOL) technology inspires the
Urban Air Mobility (UAM) community to revolutionize commuting
within metropolitan areas while the larger electric transport aircraft
address energy usage and environmental issues on a global scale.
Many companies are already developing a variety of eVTOL vehicles
with the intent of commercialization. Similarly, there is an increasing
interest in the electrification of larger aircraft systems. Airbus,
Boeing, and other companies have already suggested the feasibility of
these airplanes and are planning to commercialize them in the near
future.
In this panel, representatives from organizations that are actively
engaged in the research and development of such vehicles will discuss
technologies and challenges involved, including transitioning
technologies up in scale from air taxis to airliners.

[E7 L —%—]
+ Marty Bradley (Technical Fellow, The Boeing Company)
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[N U 2 K]

+ Barbara Esker (Deputy Director, Advanced Air Vehicles Program,
Aeronautics Research Mission Directorate, NASA)

+ Andrew Gibson (President, Empirical Systems Aerospace, Inc.)

+ Hao Huang (Technology Chief, Electrical Power, GE Aviation)

+ John Nairus (Chief Engineer, Power & Control Division, Air Force Research

Laboratory)

(ATAA/IEEE Electric Aircraft Technologies Symposium (EATS))
*—/—Fh
"Toward Sustainable Aviation"
+ Alan Newby (Director, Aerospace Technology and Future Programmes,
Rolls-Royce Corporation)
[E7 L—%—]
+ Jason Gardellis (Manager, Engineering Partnership Programs, Rolls-Royce
Corporation)
+ Daniel L. Dumbacher (Executive Director, American Institute of
Aeronautics and Astronautics)
*—/—Fh
"Electric Aircraft Technologies Symposium Keynote: Electric Flight - Challenges
and Opportunities"
+ Andreas Klockner (Coordinator Electric Flight, Programme Strategy
Aeronautics, German Aerospace Center (DLR))
*—/—Fh
"The Many Possible Futures of Electric Flight"
+ Paul Eremenko (Chief Technology Officer, United Technologies Corporation)
T+ —FLUSRALT 4 Ao ay)
"Safety, Standards, and Regulations for Electrified Aircraft"
[E7 L—&—]
+ Phil Krein
[Rx U 2 K]
+ Bob Bayles (Collins Aerospace)
+ Nick Borer (Advanced Concepts Group Lead, Aeronautics Systems Analysis,
NASA Langley Research Center)
+ Mark DeAngelo (Aerospace Engineer, SAE)
+ Wes Ryan (Unmanned and Pilotless Aircraft Technology Lead, Policy &
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Innovation Division, Aircraft Certification Service, FAA)
+ Herb Schlickenmaier (President, HS Advanced Concepts)
T3 —F LRV T 4 Ay ay)

"Electrified Propulsion Technologies for Emerging Small Aircraft Markets"
[£F 1L —%—]
+ Starr Ginn (Urban Air Mobility Grand Challenge Lead, NASA Aeronautics)
[N U 2 K]
+ Carey Cannon (Chief Engineer - Innovation, Bell Helicopter)
+ Sean Clarke (Senior Research Systems Development Engineer, NASA
Armstrong Flight Research Center)
+ Mike Mekhiche (Deputy Director, Rolls-Royce)
+ Rich Oullette (AQUIFER project, Boeing)
T+ —FLUSRALT 4 Ay ay)

"Progress in Energy Storage & Conversion for Aeropropulsion"
[£F 1L —%—]
+ Kaushik Rajashekara
<%V 2 K]
+ Babu Chalamala (Head of the Energy Storage Technology and Systems
Department , Sandia National Laboratories)
+ Mike Armstrong (Chief Technology Officer, Electric Power Systems)
+ Marianne Mata (Mechanical Engineer, Fuel Cell and Power Systems
Technology, Boeing)
+ Ajay Misra (NASA)
—ftr v v a L EE)(P&ED #)
7277 GTE-01: Compressors I
GTE-02: Gas Turbine Noise
GTE-12: Turbines I
GTE-18: Gas Turbine Heat Transfer I
INPSI-01: Propulsion Aerodynamics Workshop: S-Duct Session (Invited)
INPSI-02/GTE-05: Green Propulsion for Advanced Gas Turbine Engines
INPSI-03: Propulsion Aerodynamics Workshop: Nozzle Session (Invited)

INPSI-04: Propulsion Aerodynamics Workshop: Special Topic, External
Compression Inlet (Invited)

INPSI-05: Nozzle Performance

INPSI-06: Inlets: Integration and Performance I

INPSI-08: Inlets: Integration and Performance 11
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INPSI-09: Hands-On OpenFOAM Aerospace/Propulsion Tutorial
INPSI-10: Inlet Particle Ingestion and Separation

INPSI-11: Nozzle Thrust Vectoring

INPSI-12: Supersonic Inlets

52 TM-01: Future Demands for Thermal Management Technologies in Aerospace

and Terrestrial Applications: Challenges and Opportunities
TM-02: Thermal System Applications and Unique Environment
TM-03: Heat Transfer and Transport I
TM-04: Thermal Systems and Components
TM-05: Heat Transfer and Transport 11
TM-06: Thermal Modeling, Simulation, and Analysis
GTE-22: Combustion and Thermal Management
GTE-26: Gas Turbine Combustion
GTE-27: Gas Turbine Fuels
PC-01: Combustion Dynamics in Gas Turbine Combustion Systems
PC-02: Combustion Dynamics I
PC-03: High Fidelity Combustion Modeling I
PC-04: Model Validation for Propulsion
PC-08: Optical Combustion Diagnostics at Engine Conditions
PC-12: Additive Manufacturing for Energetics and Propellants
PC-13: Combustion Chemistry
PC-15: Intelligent Data Analysis for Combustion and Flow Dynamics
PC-17: Solid Propulsion Modeling
PC-18: High-Pressure Combustion
PC-21: Air-Breathing Combustion
PC-22: Reduced-Order Combustion Modeling
PC-24: Combustion Diagnostics
PGC-01: Pressure Gain Combustion: Component and Subsystem Development
PGC-02: Modeling Approaches for Rotating Detonation Engines (RDE)
PGC-03/HSABP-03: Pressure Gain Combustion: Physics Modeling
and Exploration I
PGC-04: Experimental Efforts with Rotating Detonation Engines (RDE)
PGC-05/HSABP-05: Pressure Gain Combustion: Measurement Techniques and
Test Facilities I

PGC-08: Pressure Gain Combustion: Performance, Integration and Applications I
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R - ZRER

GTE-25:

HERE APS-02:
AVS-02:
FPG-01:
GTE-03:
GTE-04:
GTE-06:

GTE-07:

GTE-10:
GTE-11:
GTE-13:
GTE-14:
GTE-24:
UAS-01:
UAS-03:

PeRE ()

Analysis and Reduction of Losses for Low Pressure Turbine Secondary

Flows

Aircraft and Spacecraft Power System Technologies

Advanced Vehicle Designs of Launch Vehicles and Drones

Fuels and Power Generation I

Advanced Engine Cycles 1

Multidisciplinary Design, Analysis, Optimization I

Combustion in Supercritical CO2 Medium - Fundamentals and Recent
Progress
Introduction to Dynamic Propulsion System Modeling for Control
Design, Analysis, and Simulation

Multidisciplinary Design, Analysis, Optimization 11

Test Facilities for Gas Turbine Engines and Components

A Contemporary Approach to Modeling Existing Gas Turbine Engines
Gas Turbine Measurement Techniques

Introduction to Propulsion Simulation Using NPSS and OTAC

Unmanned Aircraft Systems: Propulsion, Energy and Applications I

Unmanned Aircraft Systems: Propulsion, Energy and Applications I1

EATS-01: Rolling Recap on Aircraft Electrified Propulsion and Power/NASA

Urban Air Grand Challenge

EATS-02: Topic Area 1: Electrified Aircraft System Studies
EATS-03: Topic Area 2: Motor Power Electronics and System Fault Detection

EATS-04: Topic Area 3: Component Integration and System Architectures

EATS-05: Electric Propulsion - Challenges and Opportunities,

A NASA University-Led Initiative

EATS-06: Safety, Standards, and Regulations for Electrified Aircraft

EATS-07: Topic Area 1: Electrified Aircraft Design and Novel Concepts
EATS-08: Topic Area 2: Energy Storage Systems

EATS-09: Topic Area 2: Power Converters

EATS-10: Electrified Propulsion Technologies for Emerging Small Aircraft

Markets

EATS-11: Topic Area 2: Electromechanical Interactions and Modeling
EATS-12: Topic Area 2: Design and Test of Electric Motor Systems
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EATS-13: Topic Area 3: System Optimization
EATS-14: Topic Area 1: Electrified Aircraft Subsystem Simulations and Methods
EATS-15: Topic Area 2: Superconducting Materials
EATS-16: Topic Area 3: Power Management Systems
EATS-17: Progress in Energy Storage and Conversion for Aeropropulsion
EATS-18: Topic Area 1: Challenges and Opportunities in Electrified Aircraft
Systems
EATS-19: Topic Area 2 Electric Motor Wire and Power Transmission Insulation
EATS-20: Topic Area 2: Megawatt-Scale Motor Systems
EATS-21: Electric Aircraft Technologies Symposium Keynote
EATS-24: The Many Possible Futures of Electric Flight
EATS-25: Electric Aircraft Technologies Symposium Lunch
EATS-27: Electric Aircraft Technologies Symposium Keynote
EATS-29: Electric Aircraft Technologies Symposium Closing Remarks
GTE-19: Hybrid-Electric and Mechanical Systems
BEE
HSABP-01: Reduced-Order Analysis and Engineering
HSABP-02: Flowpath Plasma Applications
HSABP-04: Flowpath Dynamics and Control
HSABP-07: High-Speed Injection and Mixing
HSABP-08: Flameholding and Combustion
HSABP-10: Performance of Components and Systems
ITAR-03: Hypersonics
ITAR-04: Scramjet School
3% AMP-01: Additive Manufacturing: Test Results and Feasibilityl
AMP-03: Additive Manufacturing Technology
il ITAR-05: Advanced Intelligent Controls II

(8) GPPS (Global Power and Propulsion Society) Forum 20

ASME IGTI CKE#t 2 A A % — & )03 245 5 ASME Turbo Expo & (X # 7
D I R Co RN X — LBV EiEm T D LA IR LEEBESETHY
BIOK D RFBIGRAE 2 HLIZ 201 THRIZER L, BHFEIHICAA A TT +—7 Lz bifie, 9 ik
2T DT X CTHR T o+ — T A A B, FEBMROREICNZ, M T T 5 &
T & SR OGRS BIR D14~ 1SIRE Z 5 5, T R/LX— « BREE - il
BORIZBET 2 3% NVT 4 2 v va U biEd, SEOT7+—F 500, —fkkyvarzx
ITHOT, FFHERE & SRV DBORER & 7o Tz,
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F—/— b EMIZEHELEIC BT D b D D IR
“Aviation - A look into the Future”

+ Michael P. Delaney (Boeing Commercial Airplanes)

“Forefront of Aviation Industries and for the Future”

+ Toshinori Sekido (IHI Corporation)
INRFNVT 4 AT a
“Global Competition in Aerospace Research and Development”

The demand for the aircraft is approximately evenly distributed
between the US, Europe, China, Asia (except China), and the rest of
the world. Until recent times, over 90% of these aircraft would have
been supplied by either Boeing or Airbus, with engines provided by
GE, Rolls-Royce or Pratt and Whitney. Chinese investment in new
aviation technology has been extraordinarily active, being focused on
COMAC and AECC as regional commercial aircraft and engine
manufacturers. The expansion of global OEM has created further
incentives to invest in R&D to provide a unique selling proposition by
each company. The new political reality of much greater scrutiny by
society or the environmental footprint of commercial aircraft has
necessitated the development of new quiet, low emission and carbon
footprint aircraft and associated airline operation. The panel will
discuss the challenges and opportunities brought to industry on what
1s to become a total global environment.

[£F7 1L —%—]

+ Mike Benzakein (The Ohio State University)
["x U 2 K]

+ Mike Delaney (Boeing),

+ Hiroki Haraikawa (JALEC),

“Propulsion for the Future I”

The panel will discuss the goals and challenges of aircraft propulsion
in the next 20 to 30 years. The environmental goals of noise and
emission, as well as the maintenance and operational goals, should be
reviewed. The advancements in technology like high-pressure ratio
combustion, high-pressure ratio compressors, as well as new high
bypass architectures, should be discussed. The panel should strive for
recommendations for the future of the industry.

[ =]

+ Chiyuki Nakamata (IHI Corporation)
[ ) 2 1]

+ Alan Newby (Rolls-Royce),

+ Vincent Garnier (Safran),

+ Darin DiTommaso (GE Aviation),

+ Toshinori Sekido (IHI Corporation)
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“Propulsion for the Future II”

The panel will capture and discuss the needs required for newly
developed propulsion systems. The environment and economic goals
will be prevalent, and essential tradeoffs will be necessary. Strong
partnerships between industry and government agencies will have to
work together to provide the right products for the future.

[ =]

+ Reza Abhari (ETH Zurich)

33D 2 K]

+ Pawel Stezycki (Institute of Aviation),
+ Tatsuya Ishii (JAXA),

+ Nicolas Noiray (ETH Zurich)

[3.3.2 T Hi#(1) : &Ft 3 D P2019D376 = ]
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