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1. 2wt oB)n
1.1 27 AT 5 Edif
1.1.1 JHERH
PERDMEDEHRIZ 3,000 psi TH D23, 5,000 psi &F5ZLITLY, WERE
AL . EEEZDRL, T/ Fax—20L ) U ERENSS TEDL LMD,
Bt A7 LAOBEBERP, A VERER EAEBLICE 5, A380, B787 TIXEMHFE TH
D, SO TIL 5,000 psi NEFRERDLRBLTH D,

1.1.2 HEHERHE
(1) 77 Fa2x—X4
(a) BEEWT 7 F 2x—X
Airbus #1785 A320 DT /b v ANZESHEMKT 7 F 2o —2 2@ LT, 2015
FETIC, FEEmOEINLELFERTLTETH D,

(b) BERMET 7 F a2x—H
Embraer #1:7% KC390 D HERM D it - T R# % . BAE Systems f1:84 FBW &
AT LN Goodrich fHBIE S TAER T 7 F 2 =— X IZIEEHZ 5 TETH
%y

(¢) Synthetic Jet Actuator
GE #E2MIF4E LTV % “ Synthetic Jet Actuator ” 225G HIHE 23 220 m/s
M=0.7) OHRFTEEE S > TS, KEIIL75mX75 mm, JEX 6 mm T,
BWECAEETHEZVESFETI v I TCTERE 2 KALET, Ho ko
IAFEN T2 b T, EF 1650 BB CE 5, BIfEIIGIREA — I B mH 7 7
Y OREFITHET LTV D,

(d BrYTOBEBIT IV Fax—H

Rostec (2 o7 DA T 7 TR OBIFE « ApE - THBhak 20 5 E5 o —
Rl —3 9 )& F O TechnoDinamika #hid 1 & 7@ pEA OBFFEEFE T, Irkut
MC-21 DEFEY AT DMIERT 7 Fax—4 &l L CEEMZEHOITE
ZHEDTND, 77 F ax—Z 3K EZEROEEE), EYEE OB KO APU
ZERWMAADHAZIT 9 b DT, KELZERZFHIITHZZOT 2 HITR-o
T D, WERME & EHER R ERET 2 2 & Rk e v EEkE
MREL M EL, BHERP AT DL &,
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1.3
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(a)

(b)

FBW 3 A7 A
B A R R~

Diamond Aircraft fhid, XA M LTI T, DA42 % FBW AT AT
RITSH72, ZHICED . 207 T AOKTE ., ABIEERE « S&HT - Shes

AREL T DV AT LADOFEHEFREL THENFTIZZ &Ik D,

A
FBW & A7 Aid, ZEHV AT LEPMEEICES 2 2 X MR 5 HERRE
AL, W X 2EERE S b, EARIRA~OS T - 7 U —, BEHEEED
AV FOREND KABICHEHHA SN TELERN FBVE 74— K7+ T — K
ELTHES %, simple FBW L9752 LIC X VBT 7 2 2B W T HER

BRENDERICR-TETNDHDEZZLND,

EBEITL AT

ESOXEINCE i LB EIT VAT ALY, = b P AH
— M BREHUSEN DS — N E TR UV URER), ESHE LI CETT
HIEEARELELTWS, Tk, BRENEE E &N & iz,
NO

 CO PR B Z RIEICHII S 5 2 &N TE D,

ZDVATLIONWTIE, LFDO 4 #03% 2 O TRRICHE D> T\ 5,

Wheel Tug ft

ZEHEE D O

RO #fiIZ Chorus Motor @ IZMEBRE— & 2 H L. APU
THEh T 5 A7 A TH Y, EL AL #1220 B737-800 (2T, sHliH CTH
Do ZOVAT HEHIZL Y 300 Lbs OEER LB, H BT
BB ZEICTE D Z LD, BEEEEOHEIMNITEN,

A320 TN B737 F D Wheel Tug System %5 dp Aircraft Wheel & Brakes
DOHEEIZDOUNT, Parker Aerospace fH& HEEL TV 5,

ZDV AT AOHBER OB AN RICONWTEET — X 24 LT
D12 KIM AT U ZRIZE D11 %15, RISt ORI CREMN 2
R L TV B,

Honeywell %, Safran £t
Honeywell £+ & Safran #1723 EGTS # (Electric Green Taxing System)



705 IV ESD B, APUIZ K Y ElgaBEsi4 25 A7 A&BZ L, 2013 48
U7 g —2 T A320 (23 U CEEE L 7=,
2016 FEN D ITHTIE . BIAMSGER & L TIRGEDO TETH 5,

(¢) L-3 Communications ft — KEOI LA —H —
FHiA APU IZ L0 BREN 5 A5 A TdH Y, Lufthansa 220 A320 (2 THE
SELT,

(d) DLR (Deutsches Zentrum fiir Luft— und Raumfahrt)
B 2 AR BN 5 AT A TH VD, A320 [T THEFEL 72,

A b
BENEITH S AT LAOBAEIZ L A EEH W2 XV EHIEEO LB R &)
IS5 (Zo#Eing :We), —J. #i EETHREI OB &I T 5
(ZDOWDE:W3)y 2DV AT AR S D ML, 2o A @ IET

Wa>W, W TH B,
RKUAT AZ, EHEELOTI v a VEIZOWTITADN TH D505,
HEREIE & OBLUEDIX, “WiitEREEHEHE” OEN K Z WK T

FhEMNMEL i@)ﬂﬁ§74ﬂ“x IRBDHERLHDLEEZ NS, (—>E IRk
AN D THA D)

1.1.4 FEFRRRE

fEARELO BRI, K= v a Mo mlc “BiesERL” ZHEL T,
PREMILIS I K 0 ke R Cx 2 DIV &, T 22 B FE ik BREEME 5 A i 72 3 2o i
FREIE) OBFERRFE S INE SN TV i), N 2T AZON TR
FREFEH L VUZEL TEITSN TV A,

(1) BREER
Airbus £Ei% 2015 4EFE TIZ A320 12, 90 kW D /KZEIREI B 2 F54 L .
RERBRKE, B, EREO=RAX—RET LI, BE
HE 2 15%IKRT 25 TH 5,

Boeing ft:& THI fhix, MiZerim i mATUREIE S 2 7 ADORITEIEIC
RREN LTz, (HH54)

AERIL, B737-800 Zffi~ TiT72oiu, BRERiN S EF- ORI, BAEFEH
MHFX ¥ L—ICBIHRZITV, BEBIC L o TER LK HKEE
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HBoHL, HUOSEEICHE) LoV A 7V EFRELT,

Liebherr #H1% KA Y EFHE O F T, A320 neo |2 A Hig L CTHEY
BN D =5 11 M OV 2 AfF 92 LT B,

(2) UF LA A E
Zesg o SN WA BT DR E— 2 —H], BIEERONY
Ty 7HOERE LTHEHINATEY, $aEl, =y 7l R U LE
FEHINTELEN, B8R, BTV X—HE, BECTOHLVT UL L
ICEZMMZ DO DOH L5, L OWFE T, B187T O3y T U —ilfEA I /L
L7z, UUFICZOREEIE S,
1 B 7 HIZ Boston ZEZHEIZEEME T > JAL HE DB IERERE CTHEMASKE N FAE
L7zZ & HIZ 1 H 16 BIZ ANA BEASTAT LT Al 35503 D L oD F8 fl
ORI ROERE L7 2 LD, FAA | B%?Kﬂ . BhoRAe
MIFETE HE TORITIFLLE (B2 AD) % INEZTTEIN, B
A, A v R TYRMN BIST AT IE 2 b T,

Boeing #1:1% 2014 4£ 3 H 15 AT /VBED WREM D&/ MY, FEFED
O, MERFOPA CiAD D 3 f DBUER /R L, MFEZ R AE IR0,

JEREH, BA~OEBELZED 3 BEOY#ETREEEDLZEEL
Too FARROIZIE, B, HWGE, FTEISTEREI L, EihofE TR

K OREBR OB &80k L 7=,

&%LKU??A4ﬁ/$&/17AM HATRRBRIC TR, B
ELICEREHEXE Y HRET 2 Z L A ER S, FAAIZ 4 H 19 HiIZZ D
ERGT AR LZ, FIZ, 4 A 26 B, fiestticlicolEz iR
THLELEHIC, RITEIEOMBRLELE A FOHEEM (1 4720
$ 465, 000) ZFEFR LT,

2014 45 12 H 2 H. NTSB (National Transportation Safety Board) |

Ny%u~vx%A%%&¢é8@@9%&A4ﬁ/$&@951@#
Wi T a— hL, BSHMICEAERSIRE 22 BRE 2EZLEZE
fEii, Boeing & FAA 23, Ny T U —3 27 LT TEGRIE] Dl Z 5
TER) 72 FTREME Z R IC e o 7o & LT, FRERRERICH SR hH o2 &
BEAEIL, GS =7 thicxt L, EHOLZEMEN ER IS L O iETRE
RRRE L. EZEB A~ OBIE 28 S L, FAAMIZIR, Frdfi 2>

11



AT 2 2 atEHiiA BT 2 L o BE L,

Boeing L ZAET, M7 T AOFEIFEILKE LT, 8 OB % i
T—7 T, EEEFIRREIZ TE D AT VL AR D ER %
UL EITHBNRD b T,

I A

ARELEOYFE T FAA, Boeing £, Thales £, GS =7 H4THH . W H A
TESITPHINCRES 23RO BV, AEIIZIE, FAA, Boeing ff, GS =7 %+t
(DL FE)E DS T Thales #hicx LTI, Zhicki LT, BHRE O T
RIDOFENRZEN > TS, ZHIZDOWT, Thales fh& GS =7 YLD M Tl &7z
ZREONEEZMOT L TCORRILIZ I CTIIEAL 2L &5,

(3) BEFEHK
Liebherr #Lid, #ISIC X 2 5 E2EFRHM 2 FEEMIC L > TEMBMAIETH L Z
&%%ﬂﬁéﬁ%%%ﬁbfwéo_@;oﬁ%%iﬁfi3m7mbﬁﬁwo
B787 TiXH-E, ZEaH, FRERPIKRMA BT 2412 1AM OFEEZ 2L L <
WDA, ZAUT/NRBR I 13 R TR Tl 72V, Liebherr £ TIXHIED 50
KW {25k L 100 kW O BB A BT L T D, 2 ORBRITRWIBHIE 1 o> —#1
T, KA 150 JEHABRFE SN DRI Z5E T L CWD TETH D,

1.1.5 For - B1ERKK
(1) For
M2 FES DOHER D 70~80% Nt 2—< L TT7—THDHI ML, XMy
M < EIEIZHIET L, ATE)N T & DARICERRIEE O FH L S 70T
Do

(a) ~~v K7 > 7 SVS (Synthetic Vision System)
FAA 723, Rockwell Collins fEOMEHIIEMEEY A5 A 7 Fusion 7 Zfif
572 Global Vision #ft=R D~ K7 7 SVS OFRFRIC R BIEME® 23617 L=,

(k) WIZEHEORFT DFRFEDFIF D72 W UTlF & B 5456, BEfFED
FEVEITH U 2 FYER e D GAIT, BN L TRRIET D B,

TNTHFIC L OAMIR R ED DLW &) ZER, 23Rt
HRA A F &ffi>7- EVS ( Enhanced Vision System ) (2% &,
AT 4T Ay MU FREZEWZIKEET SVS % ON,OFF AHE
Z &,
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(b)  JcifE SVS
2002 A2 Universal Avionics = Ck+ 7 U ' FJN) @ Exocentric Synthetic
Vision (L& F2 ORI O NLHES) MFERAEI AL CTLLR, 2 mIEEk O R
MREEEAEZ D2 dH D, Ak, REE KGR REZRY ANDZ LITLY,
LA e (aiRVI IR g

(¢) Enhanced Flight Vision System

FAA |% 2004 4F(Z General Aviation FIZH#iIE L 7= BFVS £#E% 2016 4F 11 A
ICHOE LTz, 2004 FEFEMEITARAMR (IR) B o —IC L DRI O T 42 4%
DD FEE & |2 HUD (Head-Up Display) EICERS Z & T, & 100ft (2T
RCHEREZHRTE 2 E TOEMEANT SN, IHEEOEWIEHLE
ATHEEE 2000t TOEERERBNER IS DT, EFVS &2 v
DEFATY I 5 IR b B REFTRE R G B S 2 %, 2004 AELLK 982 F7A 4L
fifi L 72 3R RI B 3 24 C L FISMANZ FedEx (B #H%E 2 41) O MD10/11,
B757/767/777, A300/310 IZ CHIHZFH HAL TV e, 2017 4 3 A6 Ok
ETEIMESHRZT XX —ICHHEHRRD b, HFHEONTHEEDH D
B—AT7 U MITHMAMEL RS, BICEEZROIL, HBEHREE
(CVS=Combined Vision System) DF|fH & Alhe & 725, AL HIE, BEEHO 3
WILFERICE D NTHR L IR B AT OMBG EZHEDEZEENRITORT =
— X THIHARRE & 72 5, T RTIZFRAE 2 15722813 72V )8 Head-mount display
DFEHHFED HId,

(2) #ufE
() HoFRIY—rLERHEHR

Honeywell £, Rockwell Collins ff, Thales fH2&TH# v F 2 7 U — i,
B e BT 2 b U 7o IR AR 2R DR D BTV D, KFIT,
Honeywell # K TX FAA 233E[FIZ T, Crew Interface Motion Simulation AFF%E
FHCCHEESY v F A2 V) — 2 L ZDOREIZHON T, KRBEMET OBHHERITIC
T TR TS, 22T, A7 V=12 2 EX v T £7213h%
ANTHLEEGZEOHRAT)E LTI AND Z EIZE DB L2 ER
BEZHEBRT 22 LI LT D, £, 1ERDAA vF, REZ D) Bk
NE EOREMICED D RBEEDO L OITET HAITH D, B
DWTIEL, EFEO®EYIN, M., 7782 FOEWOIRY FHEEIZERE
B M ~OBEIZITE R DN METH D,
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(b) ThalestD ¥ v F AT —1
Thales fhiZ., NU =7 a—IZTRER LA “2020 Avionies” 12T,
[TV VR Bt = R VTR iPad IZBL 724 » F A7 U — s S % |
LR RTWN D,
HIRSN
NA vy MEIAZ U= ETOROBIEICL D RBRAR, =
HE 217 9o
HiEbEets . BRARXICAE Shv, MZeREEGE W, b & oS O
T A NRRIND,

(c) Honeywell #tDX v F A7 J —>

Honeywell ftOfffiF b a2 —~r « 77 IV X OHEMFIZ, X F ATV —
V. BERE. OEEERHELES O Man-Machine interface ZAFZEL TV 5,
AR AR A, B A O O AT & 2 atEm Ba B L
LT, ZRETOHETIE, BROICHEMSNDDEY v F A7V — 2 Fords
L7 DAL T D, Honeywell #hid FAA & o> 2 43K o> TFI| F AT AEMERTAM )

(A7 b =T — BAERR 2 TR Bt & G2 2 &) 12
T, ZOfix OFRRTTAL FEEHGFTIZ OV T L ERERR LB == TRl &
1ToTWD, ZHH DR L FAN [TFEEIERIZ, Honeywell fHIT 8 SLERFHTTE
M35, ZNETORETIL digital-resistive ¥ v F A7 J—v &t ¥
—  RTAZVIRET D OD I & 7> TWD, —RIEEE W TE
Tl projected—capacitive BN K L TWAH 0, FRI/ERM T2 W FHWITF
REFBTTFEEBRET L EMERTITY A7 BE,

IA b

NA vy FOREHI AL AL FRSBRETROBERLETH D
D, Ay hOANBELFAREZ RS L, AR & L CalfEnyie
VAT LRETDO L E TORERBKROOND EEZD,

B, FToRICED D ERENIT, FERIIEE LEENE~OR R (BRELIZ
L DA EAL) b SN D TR Y,

SSBJ (Supersonic Business Jet) ,/SST (Supersonic Transport) 75
e, MAZRELSTOUNENS, ZHEMEEROZ, a2 ihiF 200
(T2 BN, MEMED SVS 25 Z LKy, o E2EI LT
HEEHICHFST5Z LR TED,
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(3) v=a 7 NVEDOHHIY
FAA X American #iZEI1Zxf LT, fER—ZADF ¥ — ., =27 /K2 T,
it T iPad 2T 5 Z L 2RO,
B DE A HEERE T OV TIE, 10,000 ftiZ#ET 2 ETEIETH D,

IAB
~v=a TVEIIR S, B e — 2 NOEHCEb S Y 7 b =TI
HIRIATL, RA vy b« T 7V —=DFEIZMN D Z LI D D TRV )
EEbNnD,

1.1.6 PBikR#t
(1) Bk
K Battelle #FZEFT Tld, #E& - A1/ F—(2 Tl W HEZRFEH D ONT
(Carbon nanotube) Z#&A L7k HBEIZEFTHD, ZhzfiH
THHA, FTRBIHA~O TEY 2170, IRIZZO NT EHBEEZBY |
BICORENR, BFEORMBEZEDL Z LIk D,

Harvard REFQPSERENC L AMEORE 2 A S B2, KEBED 720
IR THEV, FLTOREF LIRS OKRIE < TR Z M E S ERWERICT
& g LTz,

Fraunhofer #FZEfF () <Tix, 7/ MElOBEERE 2 THATR (EHM)
DRI DAL, BTfkZ 120 CE TS 2 HXZB% L, JBIRHER

(KUTIREE : -18 C) I THEKPEEIND Z L AR L TND, 2D
Ba. BEMICEREZMAG LY D & X ITIIRHE L 72 DR kI
FAE LR,

72, ARG B 2 > T, IR ICKHE Lz UL 2 HIENC X9 RS
IS RO BRI E EZ THRKT D VAT L EHET THDH, ZHITkD,
WHKDTN— <= PV 80%DZRILF—Hi LD,

W, @R LK BIC CTHEAEK LW B o —7 ¢ v 7 Hiffio
OB L TS, 22 TEH7yHREHHL TWDOTHER - HIME
2R DIHAMEICHER N H Y . T OMRPHETH 5,

(2) AKROLRH

GKN Aerospace,/ BRI A —H DAEFRF— oL, [HFEMEKE Y —]
L DK EABBICERT 2000 28 bE e H#
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R ARG AT b)) R L, ZORTHREST L, Z0v A
?A’Uiﬁs, ‘j"t/l/ D—ﬁkka)%ﬁ 7‘,‘23/‘5-_%%%L/T\ %774
N TR 2 JE L OKDE, S, GleHETE 5.

Fraunhofer #FZERT (M) TiX, I —2iGH L THEKE, Bk
Bl 2T O FKERT AT LOREEZAEL TWVWD,

Zodiac 1 (7 F 2 R) HBHFE L7 R RIS KERENC X 2 Rk EESROK
VAT AT, BKRE T THEETIE AR BERIESITEE S E 5 Z &N
ARE L 72 B,

A
BRI AT LOWMFEOE FIILL T D@D Th 5,
WAEDOEFEKRGFUE T COREREZMTDHE, BAFUETICEBRL WD Z LI
NA vy BN TIZ, Bk AT AR STV 70N AlC %Eﬁ =
ST —= AN oI Z EDVHIY | BN EKEMEREM T2 L2k D,
C@VX?AM%%\@%T%ﬁ?%ok:kﬂ%\ﬁﬁ%m#*@%héo

(3) BhKAl

Rice RKFENAFE LT/ T 7 = (IRFBFENARO—FET, REFRA 1 {H55 DEAH
LR W EERR OPED) & W S B0KANL. 7° F BLETIEAEK LWk
BEAZMMLCHIZKBE SN, TRIFVANOT T 7 - F /7 VRV ER
AT T2 EEOIKANL, EBRETD-4° F OBEE T~ - n—X 7L —F
LK EEBENTREE R L, EEEHEEIMREEOAM TEEN 1 a/ED
KEWN LT, BT 72y« — ORI T 7 VAR IE, Rice K
%%Lkl&f@%%/?n—7%%mfwméh TR F VENIZHELDIA
Tel AWVICHREA L CTEERIZR D, 7/ VARVITEEICEL Y 7 L— Naikk%
2m°FuLKm%L\#%&ﬁhfi%ﬁbfﬁm%@ﬂﬁzgﬂ%é#
7° F UL EORER RS T TITEBAME A INT 5 2 & TEKER <,

1.1.7 Z5H - 5536
« Liebherr £L7%, Wik BN RIC L 2 HIEZETHAFK 2B TRETHDH Z &
%SRRI D RBR A FHE LT\ D, (2015 4F)

+ A320 CTRFBALZEHOMATIZERER (2016 4F)
Airbus #51% EU Clean Sky #ifFZ2 D F T A320 D4 EAL 223 (e—ECS) DFATEHER 21T~ 7=,
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R (AR A B K R SR & 5Tl L 7=, Liebherr #:23BH%E L7z e-ECS 1% 540volt T
B S 412 50 kWO BEE) & — ARJEMEEA . FxUTRA THIVKZ A L TR E 2 s+
%, R EHOA 7 =7 WK ANOHM ETH+RREBOERERAT L7200 DR )
72 R AR EEE) & — ARJEMER IR T SR & <, TSRS 572, GRN #HiEP & D
ZIZDERNCE Y 1mEDF X =D ABIELND &R T 4 VX — &% LT,
Zodiac H3PHFE L7 AREAIEKIRINC X 2 R EERROK v A7 Ak, HKRG T TH
RFCII 7R < MBELRIF7E T EEN S5 2 &R ARE L 72 D,

1.1.8 #HEtERK

HEMER LT, = P DHES & BIEI DL RICHIET 272D, =0 ¥ BT 2EE,
TV U UEKIMAEE, U R E, U UG, WA - AEE, Bk
HE, PKEEN ORI TV D,

ZOFRMICET HEME L, =V URTmE ¢ EERIA QD EKE I
THKY AT DR OEKRA S AT DERNHHN, ZHCHONTIE 1.1.6 HES
Moz b, i, EHHOEKICTEES MO T 7 e LTI, Treswsds
ENTND,

AHEEGHNE
B747T-81 DIMUl= > VU 2 XFFTHANT v FO—EMNHRT 57— R
BWT, FRIZT TV ENRRETDHZ LD, TIC L > THB LT,

JRIA
B747-400 L b_T, EER IV BZFOMKREN 50 4 »FF< | IR RE
g ARG R

T vay
FAMIZ, EX 7 LRERE 7 L OMOBEIELE #RE LT, miE 2o+ 5
Z e R,

= IV

B747-400 L bR TEL o iAD RS (H B 2SREHEEIC L > TEL
720 AARHNTIREEEME T L, fE S L CEROBARIKICIT S Z &I
X077 HENMEL 25 DT/,

1.1.9 BRERKE

IREERATIT, B v 7, REEIE - RS, INE, b, BREHEH, OB,
BHIg OFEREA A T 2 "M O STV D03, TH, FATSRIFIZIS U CThaii 72
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BHOMIE & R DRI 2 o b — LT BV AT AMEDIL T\ D,

a A

HOHE O B 8B 2SRRI O FEREO—D>TH 5, Zick ., Ktk o
ML ERR T TFRBRET/HEILS LT, MY AEBEZEETSZ & &2H-> T
HEEZBILD,

1.1.10 FKEENAT A
(1) HEHNIE & 2 RS
Airbus #Ei%. A320 neo Plus (2T Delta ffiZedERIZ LV . ¥ BRI
WE B IRVFED RIS T D Fi) % I C & 2 rTENFE AR K& O A320 D JEE % 2 31|
WO 2 ENTE DAY KB ORRFEEIT I,

(2) BRGSO FE i
Expliseat #hDF & o LEARTHIBFIC K D= 7 S — I3 1 E272 0 8.8 Lbs
EHES 16 G ORI A, #s BTN E Y 14— D7, Z OB
#1T EASA (European Aviation Safety Agency) IZHRRRIIL7-,

BE L AR AMICTONT
BTIBAE A O BB L A H R R R I b o THIZ TE 72,
L2 3 RO BB 0 2 PERR (R R0V B~ 0D 8 8 O3 LU
TRATIHERN T 578, ABEER OB ~OBITICHER LT
Wi Ze M R T b AR PE AN 2 TV D, BRI BRI L. YA
BOHETIIHE RS = L < BLL, BRAETET
PEAED BV, (L, SMEMALICIIRAE Th 5.

(3) HBREMEIC & 2 NEERT
A2 DO PNAE TSI T, 2016 4RITIXS$12B IS 5, — TA % OB
Rt B O AT 2023 4EITIZAEM 1000 BEANRET 528, £ 2 TlE% < oWk
MBRBEEIND, ELVWNELMEIOREITT 7 AT v 7 00 7 AMMEEAH
T, BEEFRHIIREICERELY 5.2 5, % Z T Boeing fHIZBREEITHE L\ diRRAK
Mex I NZEM 2 BRJE LT D, BBRIRHE 1A IS/ D T RekedE e 7
VIR TS, LYV EE R TSRS,

a A
JERGEDKERN T AT LOFFEIL, [F—HM Tho THLEZT T4 L EIT
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PR DR TH D, (DEEA—=DITL > T, HHHY)

JERG IR EREDOKI 3% b EHD Z &b, ERE (2), () ITRIHRICHIAERS
B fli-> TEE(BX LN TN D,

BECEN 2GR L TOHBEA—DICE > T, FIZV =T ZIKRTED
FEHETHD,

1.1.11 FATRCERsS
(1) In flight Safe Monitoring System
Star fE23FE3& L7~ In flight Safe Monitoring System DFZNEEAHIZ-DWVNT,
FDR (Flight Data Recorder) D& L. Pakistan #1Z% A310-300 ZfH~ T
TR A ET TH D,
Z UL FOQA (Flight Operational Quality Assurance) 23R DB ETD
T A== D ENAREL D,

(2) ATT — & OERFEG

IATA 2 E1E [~ L — 3 722 MU370 D K 5 7T A SE % 2 £ &
W BIT, BATT — X ORRMEE F HANCRFT R &2, 272

1 B 10 HEORTOT — X #ME I3 HEMFERMICEMR S D | 1CA0,
A =T BRERREEE M e & & 5 Te IATA Task Force Team 2NHUAE &
USEVFERA I FTRE 2 il 2 5 00 TR 2 R&E Th D, FHATITIE
EREL R, IR A—D I A—, MZESENEEL, 2R
—CEATERTNIERLRVOT, BEICHRHNTAINEND D, &

ISy

ICAO (%, 2015 4% 2 A 3 RICHEEMZEL MO High level Safety
Conference IZFB T, MLZEHEDNIE % 15 43I T Tracking 4 5 @ ALY
EHR L2, ThET, —HOTT T4 TIEHEMIT ACARS
(Communications addressing and reporting system) X°. > AT
L% o T Tracking 2MTHOIL TV, BHEMIT SN O TIE 0o
7o

1. 2 22002 Bb 2 2EmEAi
(1) BB
BEERPIOMRIR & LT, REEL BIE KO @ikl o 2 O FiERE 2
HILTWD, RIFITERAAES IR A R TRIGTE 52 b, BEfF#~D
HWHAPNRLE LN TN D, BEILARBIE & Bt Z2#EE L7z HLFEC (O~ 7Y
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> FREVEHIE) 23FEH L~ UZEL TR Y | I bhhd T D,
IR, BERLFICTINE TORMEEZILD,

(a)

RN RAEE

Easyjet . (GE[E) 137 7 UV VIERAl (b ol fLad s> 77 -
RU~w—) 2> THAEEMEZEONIL, HEREESZ EITLZES
B AR S S 5E3HETH 5,

ELfIk D EEEREUER & LT, IARm~D Y 7 Ly MlJE (VFEOfE
WERE) ZEHT 2 RPN TNDEN, ZHUTIH DR
LN TIZTHEDITHY , Zhuhbitind &, & LARIEIZR D,

(B%E  BOERRETIE, B X > TEOWES, RN EZRS,)
Fo, ORI DBD THESMHANE, AL T F U RTERH 5,

Z ORRZRBURIZ®R LT, Surry K% (3) @ D.Birch i EiZERICL Y E
I, JESISFEET D EAP (Electric—active Polymer) ZVEHT 22 &1C
FOBHLWRENITS & THRL TS,

Lufthansa {22 Ci% 2 #§0 A340 O EH L KD FKmIC, BRIZ 2T

HNEIZLL T v —ORIBIEIZY 7Ly EMEI L7 10emX 10cm O
BB Sy F RO 1T, MAEORATHEEZ 1T > T D, Fi
RA Y DAEFEFTRZETIZ, VU 2 ORI L 38 2 SR+ 5 - 01
RO T T & O TR R I SIS E D 7 v — & 5 HiE%
BT CTH 5,

NASA Tlk, AR HAOENBERD 1/3~1/2 ORIFETE S 10~12 1 m,
B 1~1.56 mm OEEZHOFFKICHRE L, ZOEE L RRDERDOWK
EHRESE, BEAWCTWIEDLZ EICLo THEABBND R J5
TEAL O BRI A 0. 5 A 50 % FEht L T3 ¥ | Cessna0-2 & W2 FRAT
RERCIX, JBIROHEPAE 30% 23— R0vD 60% 2 — RETIELRTDHZ &0
T& T,

AFRL (K[ : Air Force Research Laboratory) TiX. FERIENMLEL L 7
HEIBNIEORERER 2 LD WREMN T XIIBREFIC L HH2
BEHURER 278 L T %, 1989 4RIZ1E A320 DFRE D 70% %Ki Riblet
THE > THRPL 2% U Bl th L7278 B & I AVEDRIE DO 2 ISR E S
7R T2, A TlE Fraunhofer fEASMH/AN: 0 8\ 3% [ 28 | B e &
AES 5 HiEZ BRI LT,
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J 7y FEREDEE

Lufthansa Technik I1ZAZRETEDLBEIZ Y 7L v | #EE HBIHIIZ
BT S L (FFHELHIH BT 2> F THA) ZHELE, &K
D2 6 FHE L 7= 18/ \HEE 1T B g DAL i etz &/ & < L THEGLZ MRS
T, ZIFE TILENFKEZD< 3 E BB LTEI IR DD 0 TVRIP T,
N EEEDITEEE T = b, FHELITREE L3, EEH
Kth BEDBEE D) B/0) PUETHEZ L EPFETH o7,
A TLFEITENBRIZ T R METR IR 2 B I L T, EBRR B FEEH L
7 BRI [T 1277 L AT 1T TR THRIL X W, FII5T & BRI FE S 612 L
EbDTHB, ZDY Tl MCk VBEEED 1. 5hIRIN S,

(b)  JE A
Airbus #:TiE, BARBRIBIEH NLR (New Long Range) FHMiZNE L TE
THEY., HLFC Zi@H L7z 470 J&, 8, 150 n.m O KRR O &R
D TND, BRI ORMKD AT, Clean Sky 1 TIX 2015 4EIC
A340-300 IEREIZ X D BAREMEDORITIFELY, Clean Sky 2 Tl
K& UIC &2 @l RAT EFER G STV D

Boeing ff: & NASA |2 L ¥ Ames FEREGRIZ T  “Sweeping jet” AFC (Active
Flow Control) fi& 0 B757 RREHOERT, FFFHEL)E D 20~30%H
RS ST BRI T 22 20% 90 L CHEE R R 4 17%i/N L
R 1’\“2%@"/&% HEET DO Th D, PEEEORE REEEE i%‘ﬁﬁ"ﬁﬂj—f‘
D FEIC L D2 RE RN E—A L P EMZDT2DITBELERD D,
RERIFmkt A TORBEZ AFC TR TN 217 L EE R 2/
HZEEHELTWD, WIiX, Boeing 10D SEREHERH T 2015 DA77
BRIZ X U Sweeping jet 7 7/ F o= —XFElE L& L KiELT 5 TET
HD,

Boeing #1:1% B787-9,/10 K ¥ B777X-8,/9 |Z HLFC 3 AT A% @M %, [A
FESPE IS 2 7 LFC Y AT L aiBsR Lo 3. JEHEICHM
RUAT HERY | AFE LB EI3RATO AR BT OJE T
W ChRETEHLDZETH D,

JE it IR (Breakthrough Laminar Aircraft Demonstration for Europe
= BLADE) D73 Ffi&MKR % i > T A340 H SRJE it SRS O 8 [ i3 o
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RSG5, ARIRPL A RBIE Z2 R D72 O O [ m S 12 1 s W Rg EE N
FoREND -0, WHNE (FR Lﬁﬁ’wﬁi GKN #) D AN H H
ZB L, 2016 4EHIIC Airbus #HITIE H AL, A340 DAVE L A S, 2017
9 A LIBRICRITT 5, &4 TIE, BLADE 0 2017 4F 3~8 H D #1 7k5R
& 9~10 H OFRFTIABR £ THS Clean Sky 1 OB TITOI, 7KV 78 KFfH]
DOFATRERIL Airbus fH72 E B DOREDESTITH, T DBIRANEITIL
BHIBE NG v, B & ZARMFEINC R D, 7235, SAAB
DOIEAZIIFR & ERIMED — K TH 203, GKN O ATHEIT I b THEM
INCHEA S D,

Z DIFEEMEFRER DT DI A340 23 2 FERHA SN D Z LIy | EEREH
U IR O PN O FHAN FHIRE 2 /&% U D 0RIMR A A 703, 3
IXEMETORBOIMY LWEAR DR ON AT WEEIND, RitE
X5 0 (RS AuUE, L 22,000 ft LA ECTHAREHE 2RV M =0.75 T
W OFLTEE LV 8% PR T, 800n. m DEEHE T 4. 6%IREH & 72 5,

)tﬁi

FT

T, BE, FRCERPUA T RIBECBUR RS O PR A R I S
T LITEY . KIBITRE., HREER. BEAHIETE 2, BINTIE 4 4
T Fu37M ##: U . AFLoNext (Active Flow—Loads & Noise Control on Next
Generation Wing = WKHAE Tofaf i & OB& & O REEEALEIE) OWFIE
(15 22, 40 #2350, Airbus L2300 #ED ., #IfH 2013 4= 6 H ~2017
5 ) ICTERR, BEE K OIREOREEIFOmM 2 K-> Tnd, 2
=TI T OEBUEA D720 0 HLFC, HBPR = o 2o % 3 L 7= (K D
Bt FEPERE I B D72 o> AFC (REEhIRALEIE) I8 K OMREN R 23 .0 Th
0. BEAEOFRAVHIBEI BN 2 %k S8 C, Clean Sky 2 AFFEIC 5] k< T iE
TH Y. 2016 41T DLR D A320 ([Z XD E 7 F v 7 Oz @hbE Sl & O
2017 4E\CFEE R IO HLFC O ~ S ORI TEIEETT 5, Z O HLFC (X A320 @
MEERZLE LT, /NMLOBW kR TOWEA AT{EELODF”E%):M%
L., BLE~DERS & f‘oﬂiﬂfﬁﬁ&#)@ﬁif&%wk L. FEfERIC
#) HLFC & B787-9 DREFIRIZEENID LTI AIC otéﬁih%%ﬂ?ﬂ%:%ﬁ
Hb, 3 ERBEICHEH T 9%?&%1&¥)§Zﬂﬁb&0)?§%f‘%éo L Z
no ﬂﬂﬁﬂﬁ?ﬁﬁéﬂ% ZOHART A320 ~OEHIEHE 2 Ty, AFC 1344+
B oDy - XA a R OREBZRTO 3 ARG 5, S
BCIIBEGT /S A A DTG THRMUARE 2% A HIEL, AFCOT 7/ Fa=x
—ZZE, TV COMRICE D VAR - Ve b EERAMGE LT L
PO BELSHIRE TN T R X —2 525 2 AH Y. Z D%
% 2016 4F(Z TsAGL O JEHFER CTHeN O 5.,

‘%Fﬂi i
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W OEGEE TR A T v FOSGETHRASHEEL Co A7 L
v MTH72 5, £ 2T AFC I CHIBEsE A M5 I MERE 2 72 Dl WG
WZEND Y, 2D AFCIXERBE T, WK Gurney 7 7 v 7 (854772
DIZHBENOREICT AT/ 2ME) W TIThN D, %ETOEE
EHTOICT 7 Fax—2 RNV OWGARBIIE N, #iET S
A AL DT U EHROEREZ 2TV D, BERKCIZERLE 7 Z
Y THRBOWNT WL 7 7 v TR ET5H, T 2 TiEEiakse
BIZX D7 Ty 7, ERHOI A= B — AR ERFETH D,
PRENHIE CIX, CFD,/FEM #&& OIREN T21Y — V&2 BZ L, BB EICT
IREVEX 2 FAT T THEANAR T2 2 2 HEL T 5,

(c) 77 A~IEM%
Lockheed Martin f1:& Texas A&M K13, BA L FHEIRMICE R Z T 2
L2k v, Dielectric Barrier Discharge Plasma JREEE L C A/ JH
IZKm & R ST, BRI ST oML FET Th 5,

AFRL TIE “8I) 7 7 32 27, YLEFRAHE", “2~<~—h V6" kO

7T AN BT SR AT OB 2 > TV D, BT 7 R R
TE—7 4 Y TREOR, ETEHREZHE TS b0 THY . “LFEith
HE” 1 ZRBLOBRIE, BUKETHY H<T 20D TH D, “A~—F VG
EFTIREEEA &R EIC LY M2 R L7256 V6 2 6 B TR &S
PR L. RERHZIIHEA L T2 T2 b0, “7I7 X< LI3E
FORSRAT R O ST EEEEI IR U, RIS 0 i dA b S S R A & D
EHEZHETLOTH D,

IA b

Tk CToEArEm ) S EEURBEINIE TR o GRcaEs D,

O FAARAELUIZT, ZHPRO LROZBTIHE AR 2 MR LT, &
i LY D HARERE

@ BEREWIASL, & LEORIENC XV EREOIER % B 5T REEIHY
Ji it A

@  HBUOMZEEIC X 0 BRI EIC L D ER A B 2 D SEEh AN JE i i A

@ FROLQ%FMAEEDET A 7Y v REHE (HLFC)

® mWbA VI T, fEE (V7 by ) 2EAREICAE Y AT T,
BRI S OELRE A N Y — 7 OzEE) 240 2 2 ELIR BRI UR T /S A A

UbEoZEhicElb2FEih=a 7 Fop&iE. MEMS (Micro

=

\
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electro—mechanical System) i, FRALDOULV VA « K& H UHEHAR, =Z@hid
TNA ZADOWAIN T, REWLBEOHEAM (5 WiE A AT F oADK= X b
b)) SED—EL~ULE TOMEAIIKTET D,

LFESDRIFTDEEHN I -

K& #BS 2 IFORE B Tl IE T [ DEEAIZ L Y LD FL I B L
GBI T B, Aerion #EDBIFEHID SSBT AS2 1388 H 2K /E it B THRE T 2 K]
B~ DFEEITERE T, NASA D5ERL TV B A& VBB DB BAETENIC
L U YT E TS M7 — ARG TR,

NASA 1A & VWEBEHEDEE TEFRZIRDO/EDIC DREDistributed Roughness
Elements) & F-15 DI TIZHE#H L T, M=2. 0 F TORITHBEZFEL T3, 3%
BERBIZ L 5 5 F BRI G DI DE L2 505, B 65° DIEEFIRIC
6o TINRE Z it~/ DRE (355 TR/E D/EN 7 6 H I~ DEBEEL ¥ S LHFSI

Tv> 3, DRE 3 Tollmien—-Schlichting J§ & PFIZ# S BRI IEL &5ERIT 5, BEiii
(LRI RED M X TR LRV, BEREIZRAEAIIZ I NI BB T B, €D
WEPELTICES,

2 0 #FIZV < DD DRE DSHEE THBIIED, (T4 b BEHFE TILZIED
B o, BHEFTIRBRIBIZIE S H T 5 DRE 13 X DE S8 Tride L 5502
1300, HEEEDEIPUVETH S,

F-15 T135E07 D DRE DSFHBE I, BIRDEE Y 1T DRE Fe2 B DI fE 377 & 78
AR A Z THINT B, BEIRIZELIEIC S B EEEEGPA XN L 2T,

(d) Finlet

Vortex Control Technology (VCI)#fid, R 25in, BB 2. 5in D7 /L IR
P L—2 BB T EARIIC & 3 BRI 1 S BhEM T 1 X_(Finlet) DFRAF
BRBEFEL TH Y, RYDBHEIL BI3ING Th S, CFD IZL SHEH Tl 1%
DG IEAF N B, BI Tl B737 D ER T DI T B 18 - T
LI BIBPELTIZTN S ICfEo TERE LY, EF FRIDII ENF L TH
TEHCL TS, ZHICKH L T, Finlet 2L V2L Fif Tith 2HE <

L THEOLEW G 7= L2k S,

(2) kg
(a) IN—HT7FvF
EU &4 DLR () NkitRERBEOESS I EEE LTI NV—H 7T v T %
ML T\ 5, ZhudEiikzs il 8iuvEzZE, BREB LY Xy hoAR E%
BrEToLdic, 7T v TEBIHEALLI ETHLOTHY, REE T%EIR
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TEHLDZLTHD,

(b) GLA (ZEJRMFEAEM) HFHOUA T Ly b

VA7 Ly MIFFEEIUBRAD IR O, THUTEEILRK TS A[RE T,
RIRDEANESCZE WS — R THIR SN 2 550 REER IV A v 7 Ly
FAEROANTHD, Lo LRI TH I EHAE S D08 EMEER 2 213
RIRO TR EIY %, MEMHEALECTEHE RV EFHE~O YA T Ly
N BN A 72 5, REEhZE AR EARFIEAR VW & L TR0 FHfllic L-1011
THFEE . A320 X° B787 @ FBW #1C fHVH TV %, Tamarack Aerospace
“Atlas active winglet” VAT AIE VR AT = v MIBHEEOMRA L T
AT Ly MBI&ETFRES L, Cessna Citation Jet @ CJ, CJ1, CJ1+72 & T
EASA OFEREZEUS L7z, A v 7 Ly MRS L7z THiBhE ] o B )
N K SRR E A L, Bl ELRNMELTY A 7 Ly MBI
L OMEMRLERERH Z W T WD, BFEDOTA 7 Ly MERPEGEDZ
WZHIR SN DRI Z DOV AT AMIEER OB 2 v aE L T 528, Ml b2 E
PO RO DM O LD,

(c) Blended Wing Body (BWB) JEHE

BWB JZBEIX3E 7 O Tube & Wing JERE & bble L C, #% . 154K, BRF. fike
RO TR TW A2, IREWIRRIZ X 2 &SI I30 T L bl S e 2
EMD . BANTEDEEEZ X TR, BEIXEFOREAETH B Lok
B BRI LR E o T 5, BWB FEREILARE C O HMEHIEIRE /458 & w145 8 H 6
AT, AR B D OdERE SRR LR IR E T T AT L ki
MR BRIB L & 5 LT 2R R0, Wik V=T 7 T v 7| BRREACTH O
AL @ISO R T 4 7 7 v 7 EO@EENT 34 AW TRIFRBRIC Tk
MHOLINTND, WIED X-48C WAL ZHFIAT L Licky, = ov
ZRIHICBT Z LI K DB E BN R KON R AR L LD & LTWDA,
Z 2 TIRERETOWA PR, JEEE, EYUE, mE o T v LR i
EDF v N Ta— FTRAERK, BHEOTHEN, AL — VR
ENREIZ > TL 5,

(d) /NSO DR E
Uva R, B A8 BT) . PR (NB; Narrow Body) | JRfARE (WB; Wide
Body) {22V T, Tube and Wing JEfE & Blended Wing Body (BWB) FERE. #5/10H
AJEHE (LFC; Lifting-Fuselage Configuration) & MELERIZLL T DY
BWB FERE TR IR 23 K & W E E 22 )0 K OEIEIZZh 3 LU,
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717 RS ESRUL R ° BT ZBA%E L. IKIZNB IR TWT, MLZEmrseid/ i
B shRm FicdEp L Cuvb, UTIAS (University of Toronto, Institute for
Aerospace Science) DS TILE JIIRIARTERE (LFC) 78 T&W L 0 BRE A 8. 2%m) 9
HeEDZ &, RICNB N WB @ T&W, BWB KON LEC JERED sz L 5 & . BWB @
28 IR ST NS 72 I E > TE T WB TIAHE 10. 9% & 72 D DITKE L
TRJ TIETW L RIFIZRR>TLE D,

W COMRET BIB OZENRITEBN TOINEERME 25D T, LT LHE
PUOBRE D LIRS 720,

UTIAS 12K 5 & Hidfi#id RJ <° NB CIXMIERMRR & FROERE, WB Tl BWB ¥
RBICES EDZ b, BT AT NS EERIEZETRITB < 725 (&), LFC
DRREES 1713424571 0D 25~32%T BWB 0 31~34% & 1 /D72 VA3 T&W D 12~13% & 0 1%
%N, MIT OWFZEIZ K 2 “BE —HVaRFEIN” @ D8 JERETIX 19%7272 5, LFC 1%
D8 & BWB O/, &%, KA LFC TIIE F & 7258, R] TIEELIHY
L TP R D DT, BEIMIOEA~DBITH/TICE L,

RJ T BWB X ¥ LFC 28B4 2 DIZEITTRNEES/ NS WA TH DH, ArE I TRl &
D AR R EVHABEIT 1% TH D, LnbZIUIRIBLZ AT 24T, BT A
2 N ERIT T&W @ 43%H5 L T 5, 100 i LEC OIKHTHE O BRE 13, 3K&HT = 2 36, 000Ft
TT&W D 6. 1%6IZ03, Z DEE%E 44, 000t (2 TEAUE 8. 2% & 72 5,

728, LFC OIEMFE G ERM O E BT VT ¢ 1 TG EAMEES /ML TR
HTHAI,

(k) A b
(CL/CD) max 7§§ I—‘Z'ﬂa%j/b7x/\oy ]\ tb:bz/swetzA/ (Swet/sref)J D 1/2 %ﬁz
B 5TH %, brZEME, Syer JRAVIEIFH,  Seer: FHMEA

(e) WHELE YT v

FLZERE D BRITTRAT H OB 2 e TR I TR Y . RATO RIS L3RG
S BA TN T, ZEAMRRITEEICITRE L STV e,

NASA 23 W52 D 4y Bkl & 7 Z > 7"« o A7 L VCCTEF (=Variable Camber
Continuous Trailing— Edge Flap) I3 REMEIZHIZ > TEL D/INE 7 T v %
Bl L, ERPMECTEE L THE2 BPMNISER L, S48 U TR Bk
WEEZ DT AT L Th D, VCCTEF Ofgi b it B 1308 ) 223 H R I 3 B G,
AR PEHRINS,

PERIT KT D ENMEDHIEICE W TE, RITRIFIGE CTY 7 v 70 ik
INDHRIZHONT, VAT LOEEHZZE L CRBEIBEZLZ M2 2 &,
BICHEMHEZ 72 DV AT LOGHEEOBRENG, 74 7 A 7 VICbiz b EER
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BB LETH D,

(2 a) KA EEBEBILRE

FA > DE T > 5 — T M CEEE BB FEE Z > T, F3E ThH
2372 STOL BEZHFEL TV B, M TOREIFIBLZETR FIEAIZNE LICSH L T, H
B b B IV S DNGEHE TREFRE L T door—to—door Fk1THER] & £ T& 3 STOL
BOBEPBEETH B, BICTHEEEE DB LETH S, =D STOL #id, B
ML a7 s - 77y 7E FA—TFiRE ML, fEE 6 DB EE /R
BEPIH L BEREZES 2 14 75, BTt/ ERE THEP R T ~D T 7 BEE %
HRE T3 L HIC, BENLNIAOEZ 72 DEFHZ FREEL L, BIZ2o0 TEEL
TEE - EEEL T3P TES, 100, HiketEBE 3000 km, M=0. 74 DK
EXONTVEDR, BHADKERI T « 75 v TIFHEARFIZHIEIC - 5 EhE
BB DT, BED3EFEDREEAEHICAL TT7 5 FDRVEEREIBET I T
AR

(3) BEHKMIEFD Y = 7 7' — MRS HA

(a) NASA OB W FEFEHEF|
NASA 1, HF LW & 3Gt FEOMATIC L 0| B EEEERIT 2R
TEDLETY =7 T —LDO LIV ERT 5 4O E % dElEH ©
&5, FANMITHIE, 2 EEEERITEZEEC TV DL, TNEEET L HYE
HIEICIE, BLENRBRRE T TOY =y 7 7 — AR T HERO G
BT DVERH D, FDT20DFEFHEITBIAE Lockheed #1: &% O¥ Boeing 1
DFZE L TV D IEREN R — R 5, T ORENFRD bviuX, SSB] @
HFZZBHFEIZEL Y LA TN D Gulfstream 2 N Aerion FHIZ H &M K D
LMD TETHD,

K7 — ARG ClEm o Y VB ENEE Ch 5, H OB T HEHERE
TIIEBRE 2B ST OICEBRICEET 20 ERH D, B EIZ
T 272 DEBIIL LN D O TH EIZITREL2WR, =Y
CHERRICHEREN D D, NASA 1 XZ DREZ N2 T29DIZ Lockheed
Martine #H#%42 & Boeing fEHER D4 & O/ NRAERI 2 FAV N C JRHFRER %
179, [FAIRFICHR B B OHE ) LM RIS 2 = 0 ¥ v~ D2
bHiET 5,

B S L O— RSO Y =y 7 7 — LAOEEEH & FOmMEE2T 1 A
T A BIRL, Bt NRITRIE E A E TE D 2 L BB ERAT
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DHERINDHEC/ D L LT, NASA 137 — 2B sk O 57— & A UL
BT DD DORATRBR 2 FHE L T\ 5,

I A
5ok O 8 F g R ORI I I, BRE . Y =y 7 T — A OB &
B LI L, RITRBE A BIRT 56 DORRV AT 228 HT 5
N A
REREORHIZ, Y=y 7 7 —AMEEIEL, BETI vy a KR
< —DEFTHDH, ZOMPIELIZIE, BP0 5 SSBJ, SST Ok
HATIZFF AT ST, BIADO RS E 2 KIEIC D 2 &b, 20V =
v 7 T — MR D I\ FEARMNITE ) 53 A e BRI O R 5 N hR
LZENAEMTH D,
SSBJ, SST MZENfRIZ, QiR D &hitb DER, Q@EERDOEHitk,/
RRGIEEOER, @Y=y 77— MEBOEROETE IV TT5
VENH D,
BT, AFENTWS SSBJ (Aerion £, Spike #f) D FERIL. HIF
ThbH, ZHIOLQDN—FFT A XDOFERTHY ., @2\ T,
REIRHIRL N, Kt vy N R a L RO 2.0 M LY 3Nk
LCZUT7LE2ELTWBEEZLND,

(b) HuxtZEEMY =) —L U EE

a2 ) — VBRI E TR O T OME R TR H & T 7223, NASA
IEHezE s 2 U — L BB (GASPS (Ground to Air Schlieren Photography
System)) TIHMEDE R A % 7=, MetroLaser #EANBHIE L. NASA 23ikBR L7-
GASPS IZ =D DHEmSi & 7 VX N A T &M, SR E L CTREEZFIA L, #Rki
% OERAEE Y 7 ML DB EIT 572, NASA ORI T — LHEIFFE D —BR
T, KGOFiZ @i T 28K 4* FHTHRE LI DO THDLN, ZDFEH =Y
— LU BEEIFZESIAD, B O OB A ER IO BERIEL TN D,
SBITFIHEEDOSWEBEEZIRD 12O, KD PS F—4& 2 #1 Ficik- T,
HEIRICY y vy X —Z28)5 2 L2 BEL TV D,

A b

YRS, TUXINH AT, BBAIERY T R BRA VAT ATHY . BN
TR A AT H2HRBE DA =D OB ANHEHFTEX D,
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(4) B&& O
2018 4E7> &5 T KRR 13 Chapter 14-7EPNAB D BR 5 L YENS i@ S5 08, /Nl
MV OEREIRBITEE L2 &vD ., 55t LU OBEIRIZIL 2020 4 % T2
EH D,
(a) AR E I
(i) NASA > —u
NASA 13 HE & BE B 1C & D At 42 4 oD BE 5 R Itk 2 B AL C R T 2 T L
(Auralization) Y —/V&ZBAFEF TH D, Zhik, HIFELRILTNWDLT
WA LT R L FESE AR OBRRE,. AIDx UEEE DR Tl &
LTV HWB (Hybrid Wing Body) fk&HE, ET 07 21 2 724y B <M
EICED2 V=X TN T Bz — 9 UK OME AL 225 55 O FF BT L U TRt
T IRER TR E R T 0RO T 5,
ZOYV—=NVOHERRT, 15 BB & £ OREFOHERIC L > TEY
SR, JEGFERER S X O TRER T — Z O W, BEEIROMNT, Bl
FCOREPERES LOEBNGHZ i L T 2R BREBEOHASEDOEREND
B N5 T 5,
(ii) V¥ a ek
BN TlE, #—AR 7 a vy 78, GIF (Geared Turbofan) XX Open rotor
A D 90~130 i U ¥ 3 TV OB S RN B I SRR CTh 2D,
Z T ATR M3 R b R & 21 T 5,

UYa ST L BB D OBRE N K&V, “Clean Sky”
(Eul. 6B) KT} “Clean Sky 2” (Eu4B) Ti&. ATR #:23U — R9°% “Green
Regional Aircraft” OIKEREHREFHETH —AR 7 1 v 7HOM & &
J1HE1E OO BR AR & FEREFSEHh Th 5, Z TIHMEER S OFEHE
DHFFE S AL, BB TEMA ATRA2 /72 D X HITHE AR ATHKEAN
SND 0 FERFEZ — R T 1y TSR STV D, BT “Allegra”
FrETEONPOFLRFERAHB LW 1/2 S ROFEMBA 2V T
Pininfarina @R &= ORI THREIN TV 5,

“Allegra” TORBEMEDOFER TN, “Artic” FHETHT ¥
DNW-LLF & Tl X415, “Allegra” (Eu2M) & “Artic” (Eul. 4M)
EID FEHBHET Y D Trinity College 1E “Wenemor” (Eu2M) &t
B C 130 Jii Open rotor #EHAEDER T A7 L T\ 5, Z Z Tl
Ty =W/ T 7 2R L T, UFREROMEE )RR
S,
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“Allegra” TIXAMM & EMOIRE S RESTHE S, A TIX2 #
Wi D/ NT DB, 2 Z A YRIORES, FiEEE 2B 5 ARA T —,
K& 727 V7, FEEMTIIARBE 727V 7, HENRS
M. ANEAT B, 2 BlgOHh T =7 Y v 77 ERRETE T,

(iii) =P EEF O
ZE PRI BV R & 15T % B 1 BR DA% Fl S 43 7 B 5 AR AT D e R oD
FEIH b~ o D UBRE AR TERT 52 & THY , mE 5 A
fH NASA (IHRIRLC X 2 5% k> 728 BWB (Blended Wing Body). HWB
JEREZMIZE L CT& 7, iz vy, BIRE KO o bR SR 2 N
Z7C. 2025 FFET O DBRE BIEIZ-OW T, NASA 1T Staged-42 dB
ETEDT-, T Staged—10 dB OB ORI HAEE 80%IK 572
LT b, LL, REOZE, BRBHOBENG, LT LHRT
DA HWB 2 B R BRI DU & 1XE 2 TV 7RV, # 2T NASA
IZHWB DZ2 ), BEMFHBOMMBE LR 25— T, 2 BRI IZ
T D R AR U C RN T B A IR (AR TRl 9™ 5 MFN (Mid Fuselage
Nacelle) HE& & FESLZ LICEKWMAOEZENTHIN 7 7 VERE & H
2B % OWN (Over the Wing Nacelle) #E&% %5 2B 7,

Boeing #L723a%EF L7z HWB BEMEEIZ DWW TIid, = ¥ Fllfic iz T
HBPR (High Bypass ratio) m >y, eS8, BixT /3o A L
DIKBEE LA IR DZhFE T Staged—-38.7 dB WEBLFRETH 5 Z LIRS
Nz, il h a7 ENANAFMOBREEZLEET L =7 v A
IOV xy MEQO®BIKICH LY =y MEHERZ BiRoP i< (i
B L TR EZHE T Z Ll bES TV D

Boeing £ MEN A& D B727 DER S L ~UL X Staged—28 dB & FHIE 1.
B787 @ Stage4-18 dB & HE L7, /ST THHE TP KV 4dB
TARY, BT ALY METLFC O FHIE, FhEdE L 20 kt (K< LT
BEIRBR T 2R LT-, REEGEO%%E T 7 v 7 & 7 V—HHikxRA T v
VA B LB R & BH UV 2 SRR IRE IR H AR E DT OIZPA L b b,
BPR = 13.5 DX —AR7 7 IPERGEE L EE 2 T 5, NASA TIEHEIZ
BN O BE SRR T Staged—36 dB 2N EERK A HE
THLTWD, ZhEaEBTL820E, 77 VEEKEO 720 DR
B, WS — U JEEASOWEM S 7 7 % L a TR A
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T5 10° HNEHERA, Yy MNEBEEZ NS =T r ] EARO
AT v MR — AN EENDS, BPR = 15 @ GIF Zffi 2 1F MFN (%
Staged-40~42 dB L 72%, HWB TOHMFFEEEL MEN %MD CTHidr /10
bOHIREIZ LT,

s )
AT v MEEFIZAT v N Tl OHBERD Z D% AT EZET 5
ZEICEVALDZ END, TR ZHEEE T 5 Slat cove filler (2

TIEHHRER S 2 EB S5 2 EnRRALN WD, H, ZoHAs, A7
v NERBRIC TEHBREEE IS X0 E LD, £, ATy
FOa—REpRLYEL TS5 VLCS (Very Long Chord Slat) (22T
DLR IZTHFZES LTV D,

77y TEREIE. 7Ty S OIEEF RGN OIAETH Lk,
CDOWEFD D AT T v S & B A2 HHIIIE DO SRR
(Continuous mold line link) IZOWTHFZEEN TV 5,

77y T RRIE, s & BEX L5 MEO E I L—4 « KU L THGH
LEBET. 2O ZEKRNANELZ BT, AiRICEBTE D L) I E
MERWERFRaEEZZR T b0 T, ETOENEEZBS LTI v
TR H DA B & IICHF R ZHET D,

NASA TIZ AT v MREIZT, PP ECEHHmOMAZHH S “Slat cove
filler” TN ZEZZE X, BHALLBEELZRO TR EL L TE e, KWIGET
AT & | #OR UAFESE) & 22 IS 2 DI 2 L S5 %12, 5l
ARFIZZETZ L, FITRHICBERR 2 BIEIREEEA &IC LD M
ZRFE LT, 5% TBWBBNfE-TT 7 Fax— X WEEMEIOEE %
L. JEGREER D O ARATRBR I TE TH D,

A

5 S E BRI T N A R BT D 2 LT K o TRREGIREDN
KTFT2E, EAREZREIFIDE2H2LRY, ZOMRKE, HED
5 (RRBRHD) (CHMI L CTRRE LU EL 2D, o T, ZDOT /A A%
ZEIMERE LR G L UL, BIZIEAA VT TV ALM{RERV AT LATHD &
D 3 ODEROTRTEMET DI ENMELRY, B TEHALUL
WZE L TWDT A A0,
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(d)

WG

Wil

M EER T 1L, ZO¥EBORB LI s TRmEMNELENSZ LIk,
I, ZADNFHOEICY -5 Z LI X THRAET S, BIZIHAELD
B OERG LEEE DAL D,

A

RELTIE, BH7 =TV TRHIESNTONDN, LLFOZ &I
HETHINEDHY,

— T VTN EY | BEGEPMET LN &y

— HEEWMNEmAOmz 5L,

— RN R DRI N A Ml 2 2 &,

— 77V UTRFFIC o THRREIEREN 2N &,

Langley 12 C, HEGH 7 =7 U > 7, I O KGR A S —ZE 0
IREWR RS 2 RE KRS 5,

MTEADE 72TV IBARENTHD, BT =7 U 73wz
W UMOWKRE T L CBRE LMD 5, AitkA N7 > b e EEEOTH
EREODDL 7 2T ) TR OEREOT L =07 =27 ) U SIIHEHTH
ST, BEIXT L —FWmE LORMBECHREM & Lc, UG E O i
HEH AR —=3 D TH TR S &2 2~3 dB Tz, 77 v 7 L RS 1X
HEFT4 dB, 60%IE NI D& PHlsnD,

N2 Tt

T

VrOEREEEIRE LTCIEEES . VAT =y MERE. RBERRE S

b, A—RT 7T 0pen Rotor Tl Fan B S & KXW,

Swept—Fan 3212 L 2 BhEJeim | A U 5 EER AR

fi Fan [Bl#£55012 & ¥ Fan JEMEEL AR < U, Z25miE 2 a1t

B3 L FEOIERE, 3 KLU DR ki X 2 257 T EHMER

AL FTRAASON=T) DERE T A F— O

Ty URERGNE AT Ve y MRiORGRENREZFRO, 2T rr X
JVOERH

FENRRRELTELENTVND,
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(5) KLk

(a) EADS #t
EADS #DO#F5E o # —i%. LIDAR (light detection and ranging) % F|/H
LCHATH, A D 3 ROLZERI 2RI 2 3 AT L OMFE A HERE L T
%, LIDAR 1T K 1 W29 5 Z L3 T&, EER L OKFEHHOERICH
ISR T D, LIDAR I, 18H DIKZE TBRZ OMOWIRIZ K 5 BELD I % [
W HOTIER L R 60 BIOEIR SV ADHE T, EHRLMESFITED
BELZ BRI L, 4 SR THIRD 50~200 m JEDZeKOEE A A RAT 5 b
DT, [A—V AT A TEZEOERILT & 2 Co%itth, VA1 v Ry T 20E
T& 5, £z, RATHOMEE, BE, £, BESOEXIT—FbHETE,
KILDWE KK ORNE CEEEMIZ BRI TH D, o, ZIUTKENRR W
O TEME Y — L ARATHIE > A T A ORI X 0 SR DFBEFT HFEN
T&, Brth—2BI/NMUE U TRITHIESRRICHIA T F S BFE L TV 52035,
FERNTIE 2B 10 F2ET 5, 200 COBRTIROREIBE D= DD Y]
NAREHEGBIRF CTH D, BN TITZEEZl N EME L T< 50T, RS0
%A IEMEICHRE LT, MiZEoRitR, ETHRZE 22 LIk 2iRM
AN EEIC/R>TL 2, FPTREBEOZEAEMZLY, RE, REICEH
ERTHIE BRI TND,

(b) DLR

DLR Tl EU D& LY | IR L —F TRIGTIZ & 2 R ELIE O IRl 2 =4
e DEN R B AT DB 2R Lic, ZIUTRIMR L — P B — L &7
ATH NI L, BIEICR > T 2O EZ I LT, fiFDZRS T 0%
ELZEKOBEZDOERESE T, B EOENE THITA LD THD, BFEF 9
<A NVRIHTETOENEZHRET 5 Z LN TE DN, Tha 20 <A /WTIEET~
SYAT AOWEETV, FATRBRIC TGRHE 21T > TV 5 & 25 Th D,

Gust load [ZxF 9 A% & LTI

O GLA Nz L2

@ KM LY gust ZWET D

DZODOFERDH LN, OIEHIE S AT AE2BELR2TUER 6T, Zeto
B (RERA, VAT LOEENE) KOaX MNEnb@ (74— Ky
HAE 28 L TIEZRVY) O BREIL TV D,

(6) A&

TR TS DO ERE R Z A L CUN- FAA S EEROILFRIFZRESIL 20129 HD
BEHREIZT, 2087 3V —OBIKROFEF 2T 5 23 THH OZELEKD
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PCHAGHERZH 1 fLE Lic, ZESIE, HAFHIZOER TR s
TR KRR A EET DR R 2 R FRAT N & 72 L fbamft i) 7o, 18 4/,
EhR, BT O MG 2 8U/E L TX 72 Depo Star fLORINIH X, Sl 4
I DGR FUET 0 5 MR R ER TH D DI LT, MAFHIEREICED
BIBRARZRT LIR_XTWWA, Depo Star D FE EIZpNTE Y . Honeywell =D
F£4%1 & Joint Venture KT 5 Z LITE->TW 5,

IA B

W, HENEROL L Lo TNDER, HELADPTIHORE IFIZL-T
I, BT LHIELWENRMEZ R DT & 13> Ty,

HAFHT, iR S EEEOBLR (D td 2 HILRETHLEDHD) D
Z O DHOR ST E TN, EHREN A, BRIED A, ~ v B, BRI
KIEL, 202 bHlAORERRLREVWIENDL, ZhEEROL L LTS
Z EIFBICE > TV B,

(7) RiERERE

DLR (fh) TiX, A320 & [AH A ABARDKHHEE 0. 78 M THIERE O HRE (b
(X0 R 18% 8., RE 9% EA =T S R L 257, Zuxz=r v
BIRHERU KIS L CRA L7 T BE, ROz O R, & O A #S
F— A MERICEDEEH THHEEINTWDEIN, BERDZENFFR T Y
Y OE N EB T, BOMESE, AT E— A v MERITRE 13%
WAEBLTE 5, SIFATEROR A TH 2R ZEASMEE T LI
HD, WA HHEICIX, DLRIZZhZ2FEMAELTHE LTS,

(8) ZEXIHEEHIN

R A [EFEHZEFFEF O T 5 CDLR & Airbus #E23Y — R 24320 —22 &
B MATIREE (HINVA = High-Lift In-Flight Validation) F+EiZ3d 5, BLHFMS
2T, BOEH VAT B X DEHER AU DWW T, CFD IZ X 2 /K0
HUTKSEE S EME L A+ Th D, ETW O X 95 2 IKIE R LA/ L XEE T ORER
B+ Tide\v, HINVA @O BEED—21%, ETW & RITRER O 8 S 2 &K
REDZEE 2% TIZT D2 ThD, TORHOHIEE LTI A320 12 L 57473
B, ETW CoJEJRFRER IS O CFD #2572 5, e Wl OFRATRRER CILEEARI) 70 8 &
SIEEE DI, WM OER, REWR e & ORART — X2 INE LKL & O RS
OO AL ZAT 572, 8 2 OFRATRERIL DI 00, FATH D PIV (Particle
Image Velocimetry) (Z& D3 _EDOADFIHML & A DFEMT — & BUFIZ 3
BEHT 2L ThoTe, 2T, =Yg herTEL - AL —270
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DL FRERE L OTWA A=V EHH-DIC, ZoOfkkE L —F & RIS
ENtz 4 OB AT IMER S, TITIEHNCKER L= TH-TRZD LD
ICKRMOZEOFTiTbhz, 2 BIHORITTIL A320 DERE T T 7O RIZ, 5
HIEOEENAT G DI EEINDIE L —7 L RNEEEZHD 7 1 LA -
U= EE ST,

(9) ZEIHGIR AT He bt
DLR TliL. GFRP Fff@tt & Bip o l-MIMEAE A3 HERICHTE L C. Al
W L7277 Fax—2 T, RKiERZENIRICER S 5 AT ERKAIT
& (£E—7 4 o7k ZREBHFTHDL, UL, BEARKLHIRE DX
Yo T ER L, BIOFHE, SBitbomn EE2EBT 250 THY | K
IO JEFFRERIZ T, BREURI, R E K8 A el L 7=,
FlEfiE, ok, BE%E, MEEOMRELMEL, X7 v hofEL
LToOEMEEZHBEL TV D,

Boeing . Airbus #hi% B787, A350 T IREGEHIMERELED =D, MK
BHHEZ X 2 HEAAITR LA B0 &2 28 2 Tl b3 2 72 O (2GR v]
REZpthin 7 7 v T EBR Uiz, THOIXEOMRR T, RO K 1L
RO FEE TERIKTIIRY, EDBRFLESS, CoYVEXT 7 Fax
—Z MW THEYD X D I iiiiiiE & 95 2 & IFBIRF R E TIEFEBT
T TWRVA, BRI E L TikE S TV 5,

FlexSys f CKE) 723, FEEBZEDLDHERANIFIRICERT L7 7 v 7
ZEIFELTWAD, 18 18.5 ft @ FlexFoil &IN5 %% IL. -9~40° D
HEHTEREL, ARAT—, AV—F-Tb—F% 7707 Ty
BREDRDY 232, BMEIITITZ AREERE, MY AREURE, fiTE
BIIC K D@7 AT MEREB R EIHEHTE S, ZHUTITHEEEI
<, RWHEEIIERT 20 TR, 77 Fax—2D) L ER%E
ZTFEORRICHEENE N T Lo v S, O RNVX —ERERITE
SH LR E 725 TN D,

HEUH O Gulfstream B R AEIIHE R 7 7~ 7' FlexFoil @i m
THEEIN D, ZOBEAMT4~8 %, FHER S 12 % £ CTHRE IR AT
RETC., WICERE A2 L ., BHEHIORM RS H D,

AT Ly NEEFH® Aviation Partner fLIZ CHRATERZ L= ] A3
WOMEENDT-DD IV 2ET 5, Gulfstreanlll D%fg 7 T v 7 4 Bt
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L 7= FlexFoil #A[ZES AT A3 NASA @ ERA 18T 50 FRR] D1 T3RER %
FhE UTe, FRREAEMBERZRIL-9" (&% LT ~+40°  (B&E T £
TE L, BIEHF ML 307 /sec THRAL, 340 KCAS/0. 75M, TEE fif B A%
B2 ETHRINT, ZOERERZKITIT 7 v TinOMBRAE LT,
KT HRP RIS, A AR RIS K 2 B, e OVBIEAS e a5 (s s
FFCE, M=0.80 £ CORBRAFE LTS, £7KC-135IZTRIET T
> FH TN K D RE R & AR R A R 9 5 2 4RI B D RATRIER
bTPEINTWD, JVTIFHL DIEHNEZ BNHHFT, 18~24 2 H T
FAA DT 2GRS 2 BARIC . EFRATIREBICE - TH v 3 — L Wi E
WEEHET L2047 Ly b, BIGOZERIET =YL DBk AT
LB MR E BZEDORWER T 7 v 7O E HiET,

IAB

BOX v o "—%E 2T, Bkt Lift,/Drag & ELSE5 2 Lk, HE
HEONEEMEREZ M LS HIZRICAI TH D, (ZDZ LD, KFRICED
BENAKEWHEBTHD)

EHBRIC RV TI, KHIRE, REHNER I L DR EEZBICRHE LT
(Lift)*°/ (Drag) ZMNKE < (RXEXITHE TS < L TEmdtEa @+
DHEELHY) THERF Yy L N—L T HBIIT VT a—F LEDORE
CREERRR A OIS L CRE T ki B,

BB IRTERA T v MIRE RZEWEEREIR E o> TWAHA, NASA & Texas
ASM KRR T, 2R A B b TR E AT 2 2 L 2 E L
T2 WOt L 7= TIEREICAE o3 2 T IEL IR & 412 K 5 Slat—cove
filler (R7 v FOMBEIES S D) EFEIND AT v MEERIFIE]
R - BUE L7z, BRI O®ZIRA, SMZIRICL D 3 WRoctEZERY
ATV AT B B3R LTV 5,

RA Y RLZEFEEH % — Tl EU @ NOVEMOR (Novel Air Vehicle
Configuration) FEIDO T T, U ¥aF A=y MERIORTHRITL KL
— 7 e TR RAEFRE  BELTE, 20T 3 AR S 7ok
TSN THY , BRI =T - T Fax—x LM Ni-T1 &40
HAKD EFB RN i b S 7= ek 7ot | CHEEh S 41, Bristol K%
TORIARER T, EFENWEO T THRMICERT 5 Z LB ERS T,

7174 Quebec N OFLZEFHMFFEFF LA TIL, EHT 7 F 22 —F T



BREh S 5 Al AN B 2 8UfE LTz, /X— M —IZiX Bombardier ft, 7174
Thales, £ # U 7 Napoli K. Alenia ﬁfik#aiiﬂf(b‘%’) JELIR ER R

2BV, il S T2 B O IR E AN RAMR & Kulite & P — THHAI
S, CFDIZ K DHEERE R & FLlMRE S 7z,

S XD T FRHRIZ 3 2 8 99 Hflr 0 e K O REBEIZZ NI I3~ 2 Bk Y
RAETAEERIERICELS 20 . MERZENEOF S EZHET 5 & IIE
HEZLHSREDNMEHEMEDIR T2 M 2L TH D, MIT & NASA (X (H72 5 wlH)
7Ty ThR) BRENFRAREER L, PNUREON SR %
ZH R, BigE R OT—Z Lo TR S MEbE VW5, =
DT, ZL ORI —HEWR OEBIC I L2 LMONLTHY | BLER
22 R B RPN 8, T ORE DR R TiX, 1/10 OE
ECEFEOKIKIBEOZENREAT -3 Z L AR TE, RITHBRIC Y
L, M, EARTOEMNZHBE L TS, MZEHISMC S, HEIR
WHEIAR D E ARy M mEEL, e &K TR 2R R A AT RIS
WA Z LTS 2 ELARETH D,

AIERERRIC L - T, kD BB OHHLL 2 I TSI U T3
HTENTED, A% 3 FOMICEMATORERZ > T, ik pem
ERTDLEOMENEIESND, 100 FELLERNCEWRICY T v 7 & AT
HZEEBRL, TOREEZIT ML X DMk x4 a5
FEES$TO0BIZEE L=, LA LT D 26%TEEHI L S 4L, Mzt s 4
@K$WB&w5%#@ﬂ§L#%Tmﬁwokﬁ%%%lyyy%@$
FE—ZICEL T TERLIERIIRS TRV, L LRITIRREIC
CTHEOBREZEZ, Btz bk T 25 &0 ) ﬁtﬁfﬁiﬁxﬁ:&}%éhf
W5, Gulfstream M7 7 v 7 ALE I 2SR AE T 2 2l U 72 3008 AS
TiE, K 12DREHIRIC AT LTz, 7 7 v 7 BEE RO 21 5%
PNEEZDOIR L, ZETRIT2E L CERBEROMEBLLE RN
LTt A R T 2, LObBREREODE LSV | Sk oz
MABHZ ELAEETH DH,NASA & KZEHE L Gulfstream IIIZ Z d FlexFoil
R LT, 2014 205 22 [MIOFRATEEZTT - 72,

EC /3 2017 4E/Z Horizon 2020 HFZEDH T “Smart Morphing & Sensing
(SMS) ™ FHETIZ 3 FERTDE SR &2k0D, (ER TGS DEX LB Z
BDRIEZXET 5, BEBEIIENLTESE (M) E BT ERT SV F =

T ZRELELDT, BF ¥ NEFOEPICEHEIES, EHIIC

37



1EB) T3 SHA IZEIEFREH DA & REHIZ, BT EBR T2 F2T—41T
BB DEZNETFIZIH S, SHA IZ L BB 7 F > Z 1T RER DS
ZEEDEEIZ il & 7 E| XTI, BEEHIIEF + N B X W B D TEY
FEPRY, B TIHETERT L F 2T — S PERERH SIS, T
2 F 2T —FIZfEET S —E 7 ety — I E L, &
BEWE TD 1| B DEE) Tl ZHBL, il EEZ RT3,
S HNIIEL L BEE TR B DIZEBRDI G RE S TS EEEEL DD
Th B, BADIEIZTEARIZH T B T ERT 2 F 2T —5 DBIE
Th S, ECESIZL S SUS BTN 2020 42 5 5 025 4340 12 J- 5 /T8
B1T 50 ZIC L U IR EHE TIZRAAIIZ S~ AR DR B FfF X T
Do

(10) RVT T ATz RL—H
Edge Aerodynamix f1:1%, EEIZHEERINFTWTZEARTEHAR Y &7 L & > (TPU) D E#EWT
— 7 (CVG : Conformal Vortex Generator)|Z X o T, M ZIKE T 5 FE2RH
L7z, [AfEIX FAA @ STC HtfS 2 HHE LTV . 1 #0 B737 THH 80 J7 KL Rk}
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(2 X-29 ICCRERD ERF A N—T = NEBE | X-53 OFXAREEHFDL Z &
CHRERFTREIC L7, SERBSICIIOREE BN N A, NASA X2 haiH+ 25 2 &
(2 &V 5~100DE B FIREE LTV 5,

< 2015 AELLRE . NASA. Aurora ff. Boeing f:) N Minnesota KIZZHEK 2 Em T A~
7 NCE O SEFERM T 21T > T D, £ 2 T BITITIZEL TV T, 7 ARY
NEbZ 9 226 13,5 [THIRC L 7= i@ HE (CRM=Common Research Model) 236 4L
TW5,

* Aurora LT "B Y OZEYZE )M T — T EHEFIEL TV D,
~CFRP FICTHEAED 0° ,90° , £45° OMEHMERCE TN A, H EhRHERC B
ZHWTZENMED T CEROEHIE D ERICHMEZ B E L, ZERfE
FEFN & 22 )RR E M7 7 v Z &l D, CRM O 2T%ER & 72 5 &
X 39ft, 7 AT Kb 13. 5 OFEHERCE SN IZ X 5 CPRP AT 2 BUET 5,
~Georgia LK & W@ 3D HIRNIZ L 5 haa v —aiifb U722 S55E 3
Do T DEAMNIACHAII2MT &/ NVE ZHEBR U, far S04 LB A A T 72
TR EE L S OT, INEEE TR E 720 | SMBIERAE CTHINENIX
SOBDOXY Thd, bARvU—RE(LITR TOMESLRMICK L, L5
AT EN S VIZBNEROK 2 THEIOBES ZRE L, 2 Hh4EIcT 5,
BEEREW D ITFTA R BRETH Y | FERIT 1 O/ IVECRE 5 17 O
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K2 | BERXOEEY D L 9 72 X RSN F TONR RS o
72 %, Georgia 1.KI% 3D FIRIEEDBE I HIBR T 121t rhma)ﬁf,aﬁ%@ﬁﬁ@@mﬂ
PREVECRLE U, #om el & IRERBR 21T 5,

 Boeing 1% NASA @ IAWTM (Integrated Adaptive Wing Technology Maturation)
FHE] CREBE) ZE ) S A O BGREER 21T > T 0 | JESh a7 H K OV RV B OFE I
77 v 2 Wik, B E/ME, FIERRE R E TRl L TV D, TAWTM 3213 3 1
B#EL 377 v 7 2R L, ZhbOBEIIIN A IEET S 1L HO I =87 7
TR D, THDO/MEEITM EAMERITNESL T/ Faz—Fb/hEL
TS . BFRATHEIPHIC D720 BIBR 2 L <. 2N 2 e KM LI 2 35
3", Boeing #LiX IAWTM % & .55Rij1% VCCTEF (Variable Camber Continuous Trailing
Edge Flap=mIZ % v v /\ilifithin 7 7 v 7)) LR L — 7 Bl 2 5 2 T,
VCCTEF X 22 D7 T v 7% L, MR EE L RITRIED LD D EICF v N EE
2%, LIPL 10O 2TOT 7 Fax—F 28T 20138 L < JRGEER H
D L LTIE TAWIM AT 7,

« NASA & Minnesota K & @ #:[6] B ¥& (2 & % PAAW(Performance Adaptive
Aeroelastic Wing) FHEICIE, X-56 Z iV \RATHUSR FH 8k B A4 B L. HAJD CFRP
IR DORERD LD > T\ D, Z ORATEUER T NASA 134 — 7 /b — 7 HilfH O
ITHRFEAIT o 72, BT, NASA X GFRP F#KEOHIH > A7 A% T 5, T
AT DO ZRET D FOSSCET7 7 A R b v e VAT L) BBICHIAT,
CHCEVER LT =2 I ko TR L2 DRI ZRF#HK L T, 77 A48 7
4 — KRy 7 Z OV TEEREIT— FE2WIT 2D TH D,

1.7 8%, BHCEDLA / RX—va v
(1) SEE PR Hk
MAINtag & (77 > &) %, 2010 4555 Airbus £k & HE[FENC T, #Hdh KR &
EZ A EDiBHE LT RFID (Radio Freguency Identification) % 7 DI %
D TE TV, :@E\MMWB%&ﬁ&f@@%KOwT\Eﬁk@ﬁ@

B ERERE LT, 2, Airbus O FEER Y75 4 v—Td 5 Thales £f, Safran
#t. Goodrich ft. Parker #f. Recardo ff., Honeywell #2428 & ¢ . BEEAEZKI L HE
AEL T,

(2) 3D FHIk

J V= —@ Norsk Titanium (NTI) fHIZKBOFEE#EL T, 3D HIRNZ &
HRLZERE N OV v DO EM RS R 2 B AT D, NTL T = 7 D647
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DML M OBIEEZAREE T8 [T X~ « 7— 71 X D SR
Bt 2B Ulc, 2 ORUERRN 2 KRBUF 2N d ek - ﬁéﬁb NTI 23Y —A& L
CIEE L, 2018 4R|TIFAER] 1,000 ton DF X RS ORLENFRE L 72 5,
INETES~T MDY — RZ A LEE L, MEEEE D 2810~20:1 T
Hol-FZ A, 3D FIRIIE 20 Lbs ¥4 Z CAD % FHVNT 2 B il
TE D, FHIRRE S Ok CRzEREN LR S v, @ O, & [ %
DOWWHIMHEE 2 A L, &etOBHREL LT 5, msE CRERT ¥ VM
IMUZERRIC TRER STV D Ay, FM & Rl DB R R E <. B
TELEMTH D, RERICEOEIRIE SIS TE S D72 < |
A M 50~T5%% B TE 5, NI OHEE TiX, B787 121X Z » LETHI
EJT% ZERERAS 1, 000 EHFLEE S VD . AEPE 144 HET $360M D = 2 N EijgA Al

(272 %, ZAUE T 200 Lbs O#GER 75 20 Lbs DAL &2 53 L T2 23,
3D EIWJIJ 1% 30 Lbs ORI HAL EIF M T oA Tl c& 5, NTT 1% 1, 800
HORBF Z8iE L, BREOT=ODT —H % FAL & A=Y | RITHE
L OB BRI D, RS RN 50 A TH D03, 100 AEA L
THEM] 2,000 ton £ TILRFRETH H, K& S1F 1, 000X500X300 mm FE T
AEETH Y, MERILOTDEEIIRATT VI OFTME, HEL, Bt
AT OIL, HEW A TE D,

3D FR O —fxry a4 g% (Additive Manufacturing) 13, #/EMDFAkE
A BT CHEMER TS 2 EY BT 55, Arevo Labs TidfE &~ @ 5 d
St AT DEAMEMORENFREL 22D Tu R v Mo X 2 Hnddd
HEE | ZER LT, TOLEEIL ABB Robotics O/NE72 6 HHEX AR v b
IRB120 & mERe K Rk ME TR L B B 2 FE A 1T D imARee 0 A Y 37
STW5, Y7 b =7 I13KM ABB 1Ry M EE T, &4 CAD
EFTNVEBR Y SOMIFES EITHERICERTE D, Ry ME 6 AHE
AIEN T 3D AP INELE A FEE L L, EMEA BT RAMEEL 20 . fsniE
it T AEPIEHEEE LS ENTWD, ZorKy hOF A XITLD
1,000 mm® 235 8 m® F COEMBLENAIRE L 72 D,

- F X UEOeREERNE N 3D FIR

Airbus #hi%, 2K Sciaky #:00 EBAM 110 =L 27 k>« B — A K 3D IR
ZEA LT, 3D HIRNC THLZEHE D F % ik 2 &+ 2 T E TH D, EBAM
110 1% Sciaky tLDO¥A4EICHT-2 L7 hray « B — AEBEORER)H B
I, =7 bry - B— A E R TSR A B L G
JE L CEBEIMMm A G L, RE M2ty = 2 iRk o 3D FIki
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N TE Db R <A DAL 3D HIRIBE T, 70 X47X63in OO H1TIE
B9 5, MIZEFH T 3D FURNE £ 7200 BERE T 2k TIEEIZ Z O
(L DB TRECWE OGBS ThN Tz, ZORRK, 0B IT8aEH i
Z BRNY o TR S BORE R/ Ko A s BRI/ K RIS S v, AR BEEK
bRESWDT D LAHBILT,

- B EITHIFRD 720 N 3D FIRIkE

3D FHIRNZDWT, RERBIFIO—2F, MEIOFEA LITHEERENEL
HO NS THEMEREBIZRONDFTH D, 1980 48705 D 3D HIk D
el Stratasys fhid, BAWHEAHM ORF W ORES LIFITHIRO 220
3D FIRIZEFERE ; Infinite Build 3D Demonstrator Z#AfEL 7=, & 101 cm,
mS 76.2 en T, AN OEHDORWER LN EEFEETH D, Boeing FHIE,
Z @ Demonstrator ZMFFEiax NICERE L, FHEHICRKEN—(KOEENEN
RN EBUELTZ,

Z OHIBBE TR I 2 B & . i a2 (R b RICHIRIT 5100
DIZ) BRI > TRFFMICHIBT 5, @k MiZe i H <lidd 223,
B DA NI T BR SR AHE A 5 A TEBATIRIR D NI 2 T B
LB RFICRE SN D, HEHKRBAMEZ I 2 D end-effector |FHLE,
BT TH Y, W T, MIZEEE=E M) 7 Ultem 9085 Z & e
% B OWORL - AN IRHEFR H AR S S CIERIEEE T 0. 07in OE XA E
FHid, T Ultem 1010 (248 24U, MR e E AR LA Z HIRIC X
5o

B777X EHESMR DA SIXEikin BEArE 2 L3 & LR TEfili Td 5 23,
Stratasys fEOFIRFER BT HUTIKR =2 A MURRNTE 5, Zfi7e 77 A
F o ZIREBIEFICAEMN TH D . AT R R E AT A G4 O BRIE 3 1 i
THIUETREDOZWEENEOREICMH 2 5, F 2B Dt bk B 12
& % @ OB EE A OFEIRIAS FTRE & 72X, B LTS L 0 5k
ERm < KDBOBADRH N RE L 72D,

(3) UAV & R 7= i
Airbus #1i% A330 DIAHIZ T, /M UAV IC X 24MERE Z 3T L T\ 5,
ZHIC KD BARERERAEORHENEEZ BT, VAV IXEREED A 728 L, 7
D E D IR R T ORRIE 2 HEYRATHIE O 27 22 TEH L TRATT 5, BHRITH
BRI 3 o T MBS N T, T T —# _X—2 L LTtk ., #
HORBREZ SN T 5, AN TE XA A THRIIE SN TT — % 2 U5
THEAIE 2 BRI A4 528, UAV TIX 10~15 3 CTHREL 72 5 & & b, #iilE

51



2DLAAVEDM B35, LCC @ EasyJet 1 TILEEIC B - THRE O SR L
TW5,

(4) "&ZHEIRI (Aerosol Jet Printing)

AR DML I TR HE 70 B e & EIRAR IIKTE L T D, Lo LE TR/
TCHEE 72 DI RO A A ORRFHUENIEFICHE L < 2> TE T 5, NASA T
V38 O FIRIE A B E O BRI R R & u ik LT, BRVZERIC < O & RE

A DMEFERMZ BT LTS, 2O TR, i, ERm, FIC3ikem
(ZFIRIATRE Cdo 5, MEFEFIRIIEMLD 3D FIRIEIERIZ CAD [X1f 13538 X AU CH B2 Fif
@5 HRTHLIN, MEBEMKRT 7 AT 4 v 7, &k % BIEEO Ef Y
FTCE R L= 0 BliR 2 O CTlx i < MUK & 72 o oM B O 18 22 & IE RS T
BLIEE—LATREMITFLLEOTHY, 1 [B%4720 10 2> HEmmE TOE S TIK
AT - BEEIT O,

(5) B777, B787 #3700 HEh{k

Boeing FllZH i & Bl > — 88 C BT77 fAARSRLE I THFIEZ B LT b, il
ROFSNELE TR T, BUEIXFE(ETCEIND 6 TARU EOT 7 257 —D LW
EAEFIX T B OMRARINES &SN TR L CIT 2 B LWEE T, BFRoO Pk
NZDOTRTRE CW5, FAUB (Fuselage Automated Upright Build) & FESJcitE
EEATE, BEMb SN /c Ry F ORI SR L 2 RS U, MEZERFRE O B & Tk
RO ORER EEZ B LTS, 41tk 2, 3 4T BTT7/BT77X 4
TEMMEEND, ZOER Yy b 2T IOV TIE KUKA Systems 23 a% 595 725,

[ BRI RO AL T TIEEMME ZER L T D

Boeing #i% B787 #37 TEICH Loy — /L A TESEE 24 BE o R v k#HE TR
By 2B LTW5, FHBEEIZTENMEEIC 2 BHOEECTKLE LT
L E Y — A OF y AL THY | AEEK T LRRFICROER B E, T
BORD 2WEMOEENEE D, R, 2O HBHFHE M (AGV) 138 LW AT A
<\NW®@AH$% 2K FHL W T8 Tl AV CTHEiEMZ 4 — b7

WAL TWD Z &t >72 b D TH Y | Boeing fHi1X 2 D AGV ZEZED i
NESEATHE « B4 288 AT 20MEFERE L TCEATLITETH D,

B787 DI AN 3. 5 FEIVEIE L = A F23KI$30B A Lo TWT, Thz
1300 ZHEE CTOEY OAFETHINT Z2LENH Y, —BOEEN L& HEL T,
CDANN EFESTHEETA LVOHRREITHI> LOTH D,
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1) BREEG 23T a Bl
AIEE TIZ T, BRICBT O TELEREM O D,
(a)  BRM OWFZERR %
(i) Clean Sky M
2001 #E|Z, ACARE (the Advisory Council for Aeronautics Research in
Europe) 7 BRI 2204 O & FHHEEL D TN B D & | BREEIR A D %12 2020
FE TIT(2000 4F & DHEHTISWNT) 1 F% < km 25D CO, NOy, BEF
LAV 2 50%, 80%, 50%I U7giFiuidie b &R L, fil
T 2008 & 2 HIZ#EA L7~ Clean Sky JTI (the Clean Sky Joint
Technology Initiative) IZLXVWERINEZEES ERFELE OB TOERE
MNEE S, CSJU (the Clean Sky Joint Undertaking) OEHDE &
(2. BFFEMR A Z— b L7z, (~2017 42K) Z @ Clean Sky JTIIZER®
HEFEHEIZ IV EE SN TWD,
2020 FEZHBUN T, 2000 4 & bl U C TR HAR & =T 2,
— BRI R ONCOFE I R A 1 - - km 24 0 50% M8 Y,
—  NOxHEH R % 80% %I .
—  BRE % 50% K Y,
— WZEORE, A A TR BEEICED A RE FowEL
KT 5 2 S IZBWTEERNRESRZHT 5,

T 2T COHEH B SO%AEIRIC SOV TCIILL FOMA T CHIEAER T 5,

F IR F At : 20~25%
U U 0 16~20%
EATEEEN 0 5~10%

¥ 1) ACARE OFFHEY

WFFEHARIE 2008 42 2 H ~2017T K THY LLTD 6 7' 7T AL
éo

No. 1 : Smart Fixed Wing Aircraft
RIIRERE, EVR AR ET D,
EIICTERALMEE (passive, active), WIHTZRBIIEIK,
HERETE O K OB = > b — /L3S CL T 10% %
HfEd
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CROR (Counter Rotating Open Rotor) DIz T. BAEHHZE R
20% R E HARE & 95,
B R ORI &2 Z LIT XV B Lo 10dB KR A
Higd,
(BEVRA Y=y ME)
UK FREROWEmICEERRAEG L UTFRHORRE T LHR)
— Airbus £, SAAB AB 1 —

o]
vl

No. 2 : Green Regional Aircraft
Uvatntzexdtg L+ s,
PR W ZEHE ) D AR
HRBIE S AT A, Bk AT &, @Y AT LOHA,
TR D ZE i Il K 0 | BREHE R B O, BEE L UL
DI A B,
FBW (2 & 0 8L =2 > b = — b % i,
B A RN T A T H LR,
T T R L A
'k
ZERENRT — WEANY —ZEERUCE SR D,
LR - AR B
FUBE - ATF A BRI 1 0 iR — 3K — A& PR oD S A S 4 B B
FINZHR R L, BEHHE EOKRZ X5,
TV
Hr. > (open rotors) ZHH,
IR ki
2015 AR\ TITHIERED 90 i % — R 7" 1 » 7H & 130 Jif Geared
Turbofan engine 1 & Open rotor engine B T L L AEH]
ALIE LRI B 2 BRFRER AN G E S TV D,
— Alenia Aeronautica fi:, EADS CASA ft: —

No. 3 : System for Green Operations

P22 =k L — A P

~ &EBit

LTI B DR

MBS, 22 LR Ok % — BB L
— AT
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M. AEB D&
— Thales Liebherr ff —

No. 4 : Eco—design
BRI ”*F“/X?A0)§£§ IRV, BRETICRUE,
UHA 7S BRE LT OEEE, LR E) 4 BEEKE) 2 & & # 2 5%
— Dassault Aviation ff.. Fraunhofer Gesellschaft —

No. 5 : Green Rotorcraft
HHHIn — % 7 L— K (active twist), fifks, B3| 7)%%@%11
. EEE GHEBREIENED . RATE BRE OHINIC
COy @ 26~40% Il
NOy @ 53~65% il
BX T L~UL ¢ 10dB {53
#HIET.
— Agusta Westland . Eurocopter £t —

No. 6 : SAGE- Sustainable and Green Engine
U a sk, IR, KiK., ~U 2 7% =oK% 2 G Lce
YT OWT, b E M D, —PERE L COy KUY NOx A HIlJE
— Rolls—Royce #1:. SAFRAN t+ —

(ii) Clean Sky 2 i

O 7arz7A

— 2014 #~2020 42, Clean Sky 1 FHil TRHJE SN Bt F2HIC

KD EMHEE & 22 2 et OB AT 5. RE BRI
[2050 4 % TIZ CO, HEH B % 2000 HD L~ L Z5%F LT 75%I8 é

¥5] Tho,

—  WFZEE 1T 2017 R4 T O Clean Sky 1 @ Eul. 6B IZ%f L., 2023 4H&
T® Clean Sky 2 % Eud. 05B { ’jtrhgtﬁégﬁé: 2%, Z09HHEUDOHL
Hi%EI Bu0. 8B 7> 5 Eul. 8B ICHI 2., #R 0 IXERNAMT D,

O XL 3 2 It Bl
More electric $fff
— 2015 FFERIT A320 BRHEIC & % more—electric HAFEIEDTRAT
RER A FH L T\ 5b, A320 eFTD (electric flight test
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demonstrator) TIX@/EEFLE MGG, B ECS, 2 D 3
BRIOKEE, RO L —E k=il h s, 2
ZUiE Clean Sky ®H1@® Systems for Green Operation EfifjdD

TTEMINDEHDT, POA (Power Optimized Aircraft) &
MOET (More Electric Technology) DHATHIZENN 5, POA T
1% 2002 4=~2006 412 Eu99. 2M THHE BRI Bk 2 5%
Ky 27 W Z&HE L, MOET Tl 2006 4E~2009 4£(Z Eu66. 5M
TENDLEZRITHRBR L~V E TOHEFEZBRE L7z, 5EOMR
ITEIETITFILD More—electric Y AT L%, BLTBAIRICE
FTEHVLVETHIE BT 5, BI8T REMHED —H Tl
270V DC W BTV A D, Clean Sky Tl 540V (+/-270V)
RS, & Z Tl Silicon DRENEB X H DT SiC DX H
72 “wide band-gap” MEHE MW oEIJREE NS D, Bl
FED 1~2 kW/ kg OFE 78 /1 Tld A320 T 600 kg HEI L 720
FIRDHEZ D DT, B 1515 5121% 16 kW/ kg BLEITR D,
2014 #E1L 70 kW & — R~ 2 > OFERECS M3 EakBR S5 23,

FATHRERTIZIL 50 kW O b OREYEISN D, —HDERK
VAT ANHERAT v MIEMIND D, LRI HODOEE
b—% RTINS & E S AT 2225, miEIE
BIBROK TR — BN D720 d, B3 TR O B R IR E)
TKEFD | IRWET O THEIZDENEWODFRKTLMEZ
720N ERE 180 KW & 22 L 72 BAOKILEEEN S X 7 A TIE 50~70 kW,
B TIX 5~10 kW IZT& 5, F7 eIDF TlIEmE Lo
TODBRIAN G EDRER D L — A2 N T D EKRE S A
T LAORBRBIT I,

Clean Sky O TIXHT L~V DKV more electric DHFIE L
b, FAYDOEZFMIET Liebherr thid, MERFEEZEL L
TEEHRIRT 2 BT “EBRB) O &8 2 E & FEEE
WL L TV D, BRENE— Z 3B 28V DC THE S 415 Y
X HDT, 115,230V AC DFE—X LU i, g, 2T
&%, Li-ion BHLITKHHICHE ST, 3 EIDEREEIT &
4 [ H COEMENAIREZR K O ICRFF SN D, ZHUTBLHED

BRARMERELTT 52 L7, BILCEENATRETH D,
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More electric LASMDHIHT

“Smart” [EE R Tl 2014 4 6 H 12 A340-300 O & it
TR~ DBOER G E o 7o, SR E 2 FO BREIRE RV
\ZAZHAT % b 0T, LI Saab (AN EUWET S EA M RO AR
& Bl SRV AEIT Aernova fENRUET A@EEAEE T L
— 7Ty TINHRICES SN L 2D, F T RATHERE
AT LT, B, BRRMIA#ET 542, miftkE Ll S—%
WA Lo ARG &2 FERET D%, “Smart” JE i - SEFEH
AN THND,

2014 FEEIT1E A340-300 I L B A —7 > 1 — X LR DA
BEHRET DY, F 72 SNECMA DFERET > ¥ > & IR T 5
NA v DOPERHNIEE T2, FTHEA—T 0 a—H2D
b FEABRI 2015 AR, AATRBRIZ 2020 ISR S5,

m B MRERAT & IREIHIE 2 ke Te R A “Smart”
7Ty M BRG] ORKEREHRET b ER SN D,

BRI R DO 7= D U TR E O AT 2014 FF R 1252 A%
L7

“Green” U ¥ = FVEEEHIEICIX, Al-Li ESEEEAMIC LD
FEHTH, FBRRIAR, d6 X OtE O EIFER D e T 5.
2015 D ATR72 IZ L H2FRATRBO 7= DITEASM B2 T
Vo RFAREES NS,

2014 4E1T1Z 90 i & — R 7 1 7S OARER 3% 1 & Bl o J&
TAFBR IS LN 130 & Jet F OREENF E HIEM S & B i B i
D FEFFER N T T,

2015 £ ATR72 12 X AR TEBRIC SN » T, “Copper bird”
i F Y 7T More—electric Y AT LANERER X7,

SAGE 2T, RR £Ei3 60, 000~95, 000 Lbs 7 5 A D 3 i

H—RT 7 DEEM T 7 VAT N ERBERE S — D
ERRERAIT O, F7- 2015 AFERITEEE 2 3HE L TV AR AL
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XTTZZ—RT7 7 o OSSN 21T 9,

O 2015 =@

W 1% EudB Z#% A% Clean Sky 2 (CS2) ‘B ERALFMFFEEHEIZBIT S
KRB oM AR BN FZ3E I & T 2030 4ELARRIC A320 % 2 (R84~ % il gk
JIRFE 23 F 3 2 Bl ORI 32 2 D T 5, 2008 42~2017 4E0 Clean Sky 1
(CS1) DOEERICHESNLD CS2 TIIIKROMAHAMERE (ITD) 23
HEHHDO—D2ThHY, KUREW., s~ a7 —BI0) VaF
NED 3ODERERFEFET 7 v 7 +— ATV FEHOEE, &2
B ELZER L~V E T & BF T AN TEICH S £ TOR
MZmfE L., BRNoBEShEmbL L > & LTnd,

BEIROD TTD IR D 9 i B R 5, Q= v - BIKOFA .,
QOO EIRER L T2 L, @FMRARE & FTRATAR O 5 18
@E R RektE .. O CEEEDmWER, @K X MIAH
HEIEOWMARENE, OTP HOK#Eb Sz @ AR, OR
BMEE~OEIRMORE, O~V a7 7 —HEEH 5L,

RIS B Tl —7 v e — 2 KO UHB = Vv L %IRE &I
AR L2 RO RN D 5, £z €SI T P U BRE D729
2 U FRIBEORPITE S NIz, BRST TIZTARBICEAERD
TV REAOETEE BRERE O KRR ER, ¢S THESND
A340 JEIFEAAEORI TR EhE S, EomEBIEETCORERELIE
KEND, s i, Wi ma B2 - EEME WL ERD%E
7 - Mg RGE LR R, EAUKB O = O ORIRIR & o AT Lk, K%
FEZBEREM BN K 5 @ BIRE O SCER G EAaMATRH & & RBE IR (B
BHEZ A 0H) O A320 # kI ERFEMEAN T T D, HilE
SYEPCIE. EEAMTEEE, 7T v Bk, @RS, EXK
Z AT IA A TE PN RTRR S DS 8 5

(b)  KIEDOAFFERHSE — NASA  N+3 G
(i) HK
FATHERE L OBRBEE A PEIC DWW T 72 ek A HEF L. 2030 4-~2035 4
IZBRAT DHE~D T L—2 « 2b—L720 5 DHEBIGT 5 2 & 2300,
HEX FRLOEY TH D,
2030 4E~35 £ (N+3) D HIZ
(2005 4 & D L)
PREHE D T0% K
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NOy HE H & D T5% MR
L ig=y .71 dB 1K

(ii) HFZEMmEss
NASA [XATHE O B TR - T, 3 HARSe o fi% s/ i B s i 1 2
BT 2 ESRETOERMIC o x| 6 ¥ RFEEHRH LI,
NG OFEOMEIZLLTOMEY

No. 1 : Advanced Concept Studies for Subsonic Commercial Transport
Aircraft Entering Service in the 2030-2035 Time Period

— Northrop Grumman Systems Corporation —

No. 2 : Advanced Concepts Studies for Supersonic Commercial Transport
Aircraft Entering Service in the 2030-2035 Time Period

— The Boeing Company —

X b
B — FERE LT, Bhnmeiighaciag Ty =y 7
7T — LD A > TV D,

No. 3 : Aircraft and Technology Concepts for an N+3 Subsonic
Transport
AROME (B : 77 > b, Tl : Bl (i ->THA
Pz S S TREICERSNO VT iHB Oz L, BEE
AN gEEE L LTS, E7o, A{RZ Double bubble @ Lifting
Body & LT, AR L D225 2 % i T o 2 v ORI IATZRIZ T
IEL T, RO TNTHHE N 2R ESELH VD, T
L0, FEROGHGH 2L LTERY, EREBEN/DS W,

TV UNMBEOKEIN SO Ty FEELSTAZLIZED .,
(2o VU RFREIEEOI—A o TE— A FIV/NEL D)
FEHEREMELZ/ NS TDHZENAREL 2o TWNVS,

MR DB g 2 D BRVIATe Z S XD IR

K EE W5,

— Massachusetts Institute of Technology —
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Z ORI MIT 28 (2035 4EEEIZ A320, B737 D#&AkE LT, 70%D
PRE ) 12T 2035 AEEEMIAZ HHET) N+ 3HEE L TIRELZB D
T, 2 EEEIRAT B737 X0 IEPUIRZ VA, HE, O E D E S
. BRIT/MULES TV D, IEZREmEIZE N7 7 > TO BLI
(Boundary Layer Ingestion ; HifUgWiAZr) (T80 BREDERM
EEHBEL TS, = O Y 7o DA B IG AT & IR E i oL
Nzt Co/NEE BT D OIFEIZNER, k=0
WAE & NS FUBWOA ZAZ X D M RS TV D, R
v FEEMBO XD ICHBET O 7 7 %5 TR IRER = L ¥
—RRDIVTN DAY, HEER R AN bl DR R S8 LD A £
TERRZITR AR D 72 NS RNV X —TCR—HEARELND,
ZOFRRIXT 7 U BRSNS & I L TR AR S 2 & THEEL
Shd, MEIXZNEMETHEE TS 7 7 o LK THRILT 50,
N7 RE R CEST 2 7 7 VICBERRBIN 2, ikt
L TRERIZNRD D D03 Th %, BRER TIX, T 2% D B
WXL 0.5% &EDRWFERBTFELNTWD, 20 %O N + 3 R E
TSI E AR EBL O RTEEMEN & 5, P&W Tl 2035 A2 1A1F T
IR T e =D U ORFZEDS, MIT TIRIRAR RIS L OB IR OB
FEDMGENTUN D,

A
KB ED —HETRVWERE T VI Ad Z Eickb,

TV AT,

LR B OAR T

T 4 A M= 3 T K DR ENE A O AT REME DS

REL 2%
BEOVATFTAFENRDHY | BIKEHES AT LD ML — AT
REtEET D,

No. 4 : NASA N+3 Supersonic-Three Generations Forward in Aviation
Technology

— Lockheed Martin Corporation —

=P I
TV ERBETEY ZLICX ) e AT 5,
RBEAEATHZEICLY ., FHEE KT 5,
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No.5 : Small Commercial Efficient & Quiet Air Transportation for
2030-2035
— GE Aviation —

IA
open rotor (2T, ZEMEEETE A KIE,
open rotor EKNERED Y VT T L AMERD L, T-tail %
e

No. 6 : Subsonic Ultra Green Aircraft Research

MEIAEIRL  © B737 7 7 ZADORUIEHE, 154 ARV

2R © 200 ft (FEEIT I=7-70))
WikElERE ;3,500 n.m
&)/ D Vxy by (BERER)

PRyF Y — GEATER)
Ny F U — Db

BAEOEM  : 170~180 W+ hr/kg
H = : 750 W~ hr/kg
Ny T U — R

UF o hAF B Xix

U F 7 LZERFE]
COy  65%7 (/A AREME - 80%J), NOx  85%7,
PREHEE:  T0% %

— The Boeing Company —

i, EAMED BISTIZTT A2 F 9, C-Series T

T AR M1 ZFEBL LTV D A, NASA TlEZedikiE o

77w ZREEhHIE T AT N 15 O FFEDBFEEE B X T
W%, —75 NASA @ 2030 4E~2035 4E|ZH AT 25 [TRE 60% Ml
Wﬁ>1ﬁ@$ﬁm%”N%”J0ﬂﬁﬁj % L. Boeing fhiZ& —t
v BREAHER S LMAETT AT M 19 @ TBW
(Truss Braced Wing= F 7 ALZFfE) ZEL TV 5D, I
1L B737 7 7 ZADOMRTH 5 FMEIL 113 ft 205 173 t I

fHOR, H B TIX B777X DR L FRRRICE W RS IT Y B
%o MIBEIZ N 7 AZFC LD PRI & 7 7 » 2 Ml o7
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DOMIEEEI TH D, ZDORIZEAL T NASA & Boeing f#H3k
[0 15% A EFFRER S M S D, 2 2 Clk, REBNHIEIC
£ 277 v & il & 2R RO A MRS X ORI
DI VR A2 MR 5, JEJREIL NASA LRC @ Transonic
Dynamic Tunnel T. A IND T AITEK[/EED 3 fFLL L
PR By 102 DMK R134A TH 5, JAIRF TORA D

ZEEHFIHTE D FEM LG — L OMEEIZ L -~ T,
FICHE T 2 & THIROF OB G OMEECTHEITE S
ZERH o T, B T O E R KOV o B AR 3T
bbb,

NASA o i ¥ 3o [ & BARATITFTE Tl £ 4 4-f#] Boeing £172% GE
Fh & A CTHUY AL A T & 7 BAKPEH @ Sugar Volt fitZefo—
DI “hFan” T AXZ—E L « BHEEZ U RNH 5, K
RE DIRE 60 %P3, Nox80%0 JikFs L UVEfEA FifF D BR T ; Staged-T1
dB, Nox80% D ERIZHK L, HF—RiT/NhS7eary -z v
TEEOEE 2 f kL TR, SR E RE AT HTH
DM, HEHKD Tube & Wing JFERETIL/NA /XA 12, &JFH 40
MR TEL ITED AV, BRI BWB HE&&IZH A LT
HOIAENTZZ O/NEB 7 7 L HHETH D, F=F
T “hFan” T, EEEMLLaTIZEo T A2 —E b
BHIC L 2BIET—F CHEHRRY 7 v EHEIT LD TH D,
FRA BICEEETIEHBPR =P O NIIE T 50T
%@ﬁ%ﬁﬁ%f%éoﬁﬁ?ﬁﬁX&—HV%ﬁEL%M
720 CTEREN T 2 O TA P e, BT b E I EEDIC
éﬁ%%’ﬁifﬁx&~5yﬁﬁ5kéhéoML%@%
EHIE L UEER OB BRE) TEITT D, BERETOE M
%i% ERIZbHEZTH D,
277 R DRETCEMERET D2 LITBEZL TR,
MEITEMORERE T, FEHMIZIFBED 0.1 kWH/kg O 7~8
f5D 750 WH/kg FEEEDPERENS LERIT /2 D,

=P A

T AR M ARELT L2 LI FERA RS YT,
ANRRIZEVEBROMITE—RA 2 FRERDDERET D BT
BHFIZA M v bE2BIL TV,
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(c) KEOWFFEEARE — NASA  ERA FHif
NASA 73 ERA (Environmentally Responsible Aviation) EfEj& LT, 34LiIcE

iRt LT, 2025 FITEMIBEM O RRREHICEH S Do~ & Hifr (& 2
PASEDOBRBTE A VERA) 2 ST %,

RS
Wit~ v 88+ 0.85
fLoe Al 7,000 n.m
~NAfa—R : 50, 000~100, 000 Lbs
BRELEAMED HIZIX FREo@EY Th b,
PREHE 2 . B0%IEIE (1998 4EHELAT & o Hhik)
NOx B & ¢ TH%AEIR (1998 AEELAN & D Lbik)
gy o 42 dBAEJEH (BATD Staged & DLLER)

(1) FrEgEE—% 1 8
UFD3Tar T LB,

No. 1 : BWB #4
Geared Turbo Fan ™ v & BEIRIC TEedkER S 2 1K,
— Boeing ft —

No. 2 : A Al

Scaled Composites f23i%EF L7- White Knight (5FHH#S Space
Ship One ZZEFITHH LIF 2806 LIF 7T v F7 4+ — 1M
Ty MaERE) iR,

Flying Wing
) —Zu -y FfdD YB-35, YB-49, B-2 & CH:biv/- oo B
B~ M,

— Northrop Grumman ff —

No. 3 : Box Wing #4%
FHE O & KRR 2 ERE T 5 Z LIc k), 2oiFE
P2 AR
FE RO A SRR T P B,
— Lockheed Martin ft: —
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(ii) Fmmss—2 2 #

(d)

2015 4% 9 HZE TICIANT THEAT O EAIRED 7= DI, RD 8 THH DA
Bt FaE (ITD=1Integrated Technology Demonstration) NEFE SN TV 5,
Z OA BAEITELRITH L 8% IR, 10% B Bk, 15%REHEE R E. 75%
NOx R, 1/8 DEERHIKI TH %,

DAFC |2 L v\ EJRE OB FEER & 20%RT 5 2 L TRESE 17T%
fii/N LT 1~2% OIEPUHA IR T & D, 2014 FFHITHL B3R, 2015 HEICTRAT
REAFE SN TCNT, 77 Fax—FORE S, BlE, EiE, B0z
EaEmWTEIET 5, E£72 AFC DA77 59 HLFC TIX Y U — U 2R EI#% A Al K
ThVY, RITICE 2 BRBEH, IRE2H LKA ~OREOFTELEEND,
(Boeing #t)

@HWB FEREF RARDEEMIZ L H RS 30 ft OfK= A MRE— (K EAEE
PRSEUS (pultruded rod, stitched, efficient unitized structure) (Z-D\>
T 2015 FICFHM#RER 23T D, (Boeing 1)

@FERE, BT LKA YA TX 5 Morphing £ H o 7] 4 #
FlexFoil % Gulfstream 3 (Z4&fi LT, ZDO/EEME, 7 7 o X Rpik 2 AT 5518
T 5, MEIZHD 14 ftOT7 Ty 7O 2 ft AAZEHE T, BFERC S [E
EE LV HNTERE L Tnd, (FlexSys 1)

DHEF FERF 0D NOy & 88% HIITR T~ 2 BRBEdR & WF 782 TRt 42, 24Ul
7 v IV EAMOMMAERBRN G EN D, (PW4E)

QOKIE/2BET EIREHIE BIE LR E 7 A —. A FX—r 0 iR
Ty ORI B 2 R UHB (BB /XA 28 R) $EAHEME 2R 2 AF 5T
ECTHMT D, (P& 1)

OB UEL BHis LTom A O & E LM 2 982 TR 9%, (GE 1)

DR EHE L 7 7 v T OENBIROUGEE, FlexFoil, /BN DWW T Z
v T, ZALBETHN Y SRosTeTF vy o N\—%2 407 T v FEICLHEEIR
BN BN O WTIRITEEAIT S, 22 Tid, 4.4 dB OIKBABIEL TV 5,
(Gulfstream ff)

@HWB FZHEDWFFEIE N+3 BEOAFFE b ATy 5 A%, ITD TR & HiHcH
HREWRUB =P tDfEEZBRLTEHBY ., FRRER Oz 2 L #
PENEETH D, 2015 4 3 A IS — B X 2 ETRER S T & S h
T 5,

KE ORISR — RCEE &8
KETITERIERICT, BRED 2/3 ZIEE T Dk, ¥ o —2RIC

B 2 HEHFHR (RCEE=Revolutionary Configuration for Energy Efficiency)
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WFFERHEI O 1 ] (2009 4-~2011 42) TR 90%H IR Z HERITIIR 2 HR5R L.
H2H (2011 4F~2015 4F) TEEEROFEMZ ML L T 5, Boeing #HIZ 5 1
BT m— R 20 t ECOWMBICRER « b7 AFFEEAE, 40 t TIXEEE
KROTHHERRE 2, 100 t TIXEEGERHELED HWB 2182 L, 5 2 B Cld oot
TTOBEEBERMEOFEMAFED TS, — 5 Lockheed Martin #1135 1 #]C
HWB % B4R L | %2%?%%&{%@&%%%& HO®RNE BREEFEA LR
IRRKILEY DL iE CTh D Z LM OiMERFT ThH D, ZOBIRTE
Yz 100 t 4K L. 6,500 ft {EERKOREREL, 3,200 n.m Z/RITT 2KD
B, Eh-22 ik, ey, RORERETH D, sz
TR CHPLZ 45% IR L. WL EEZ M=0.7 2°5 0.81 & Eif 7=, FEREHEA
SNTRIAD 10 26% 2 AL, BARITIMIEL U CHRIEHEZ L L, 7
AR M9 DEETT AT N 12 FHY 2 ER TE 5, HondaJet DERIZT= Y

ZENAEZRO LICHERTAREBIZT DU RMARICE W ETFEH L H 0 .
HTERT L0 B 5% AL, R IREIE 16%m B L MEE T 2K T 18%
BV, C-17 @ C-BM = o ¥ Tk L CRREHIE 281X GEnx 23 25%., RR #E Ultra
Fan 238 30%. GE £ Open-rotor 7% 35%{&< . T4 H & 22 1zh=Rm kL a1k
T, BEHHEEIL C-17 £V T0~80% M CT& 5%,

(e) KEDHFFEBAFRE — Boeing #:
mm@ﬁ:1mw$XK&%Lka%m@::%ﬁ%m;éﬁﬁﬁ@
T, BEMBEOUA YT Ly "RBREMEET S22 E2MARL
B737Max O FAEHR X E I MIZ A bE T, B RLG&W%&%@%%%%
872 Boeing f11E, 2020 FHIZ ICE H ATRE AR BRI, o A 7 A HEMELE &
FRREER 72 & OFHAFFHM O 72912, Y% BT8T A TekERME & i L 7= BT57
D 2 BEOFEFEHE THRATRER A 1T 5, B787 FEREFETIE, HEMEIE MR
BTIXOC (BT 2 v 7EM) O v, TR 1 OGS
L0 A v axnoTF ool B M N B S Hm@%@ =
FTT AT 4 (FBATH O Internet, iphone, TV ZE~DHH) 78, #
MESTFTIIY v FAT Y — V/WDL@@ﬁﬁﬁhéﬁﬁﬁwiﬁwé
fECER 5 BIERE D 72 0 D R s 455 /1SS E A E OARAT R BRI, AT 500 B
TIEEHEFIEC L BET — 4 & CFD & OFBIRA., /Lo @ ikih K,
FATRERZN = 1A) LD 53 BF CIIRBREL N 0> MEMS {b, B A B oD HERRE & 72

ERZETFT BN TS, F£72 B757 FERERE CIL I MFED AFC 12 L Kfigf T
DO FIBEZ I SRR CRERR A/ MULT 5, FIZ, ZHRRKOE
—7 4 7 JEiAb, e APU, JRMEZE I C oM R LR R ALE | BTTTX T
ECHEII/R DM FEZER IR E e ENFEIES LD,
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2014 FRIT, B787-8 AATEER 4 SH&IC 25 THH OFrHIF 2 ek LT, FE
AEFRATRER A LB 7= FEAITIE, NASA > Z= kit AR o> 7547 [ b & L
Tu s g ATHBEINEY 7N, KB EEL7-RE, EEREO-D
DOFRAT BB 25 O MRS &, TR e Fl 25 P S PR 4 18 % (i x 7= 22 C o
“Type D” 7'v b a/WiZ K HatenaRedlE, SRS Sz B787T JiE
R DPEM 2 TR LI EAMT 7 B ARER S H, Z OEIERATHREBRIL
TR B PR RS OIREAE HfE LT\ D,

() v 7 OFFER%

7T 1E 2016 HE~2025 4R 10 4E(Z 4072 D B BRI ZE R S0 51T & 45D 2 73,
NASA @ ERA ## (Environmentally Responsible Aviation) } ORI ¢ Clean Sky
FHHENCf > TV D, ML $6 B10 4T NASA @ $550 M LIZIERI U, Heiirz
FATHEFE L ~UZ5 & EIF 50N HT, $200M oEEERFZESNE L HE
SALTW D, WFZERREIT 2012 AT B Z Au72 “2030 4F DT ZE R i oo Fad L7
IR ENTWD A, BRIND ACARE 12 K 2 MR AFZERRE I L T b, Blb R
DT EF R&D FHENT, HriiEREERE (REEEEAIAME, R, Y —
e UVa o K7 — A SST, BLOSTOL#), =P (UHB &4 —7
n—4), MM, BRI L OREERN (227, s EE, Wik =
DUMA. TEA) RSB LT D, NASA O X O ICIEEREESC AT 135 E AR
VW, PO EFEARAFIEIE 2016 FE D 3 AT $ 150~200 M 23 A XD “2020
BZes” <. %5 2 B3 BRA <° Clean Sky & [RIERICEHORAITICAR D, Zh b
1% 2016 -~2025 I HRIBEBRAFE SR B & 5 A CS2TB D3R S A D M2 pE EBH
FEHO—EHTH D, TEEROAHBITRIRETH D,

(g) ¥ OWFFER%

A FPEZERITMAE, T, Pifly, ZaREIZEES S, HFgtE & WO
Mz 27 SHT- e EHE O 2 BIHZ5E L TWD, 2 O FEGEE
(TDP) @ 1 EIHIIWEF 9 HIZAZE L, 4 A 14 BIZHIEIHA T, ZOFKIZ 50%
BURAIBI OB EFH AR SN D, AEIT 6 H 27 BICHITI 54T, 2015 4 3 1
IBERE RN TR IND, RATIERE L~V BEED 5 b7 5 RAERE
FHTEIAXRTH D, L Ottawa JNELFFIZ K5 Strategic Aerospace and
Defence Initiative T, BAWLIEATE COHEIfTL~ VA HEL TS5, TP 1IH
FTH D OEM £72id Tier 1 BMHRT, Dial L bH/MER 1L DT X ORF%
BERT RGN, HEA =D HEBINTE H2RFHITRFEA CABIZR D,
TRITEA)D 4 455 C§110M (USS100M) | Fetk DAEA C$55M T, H £ 13 3 FHHE T,
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LFHERY 720 C86AM 3EIY T Hhi, 5 k< LHfFSnTVD

a A

BIOK T, BRETE AT OB ICE 2 ER OB & 2 B A L TRITERE L ~LIZ

E TR S, Fhad REISHESBHIEBICET L, “m I iE s &L & i) &
A DEIEZAMRE” (2 TRY BT 2T L ORFE AT APHERI N TN D,
T, BREEABANOBRITMBRE D2t o R EER0TV BT, Rz
BEDOPE ML MmO 258 8T X TOFHIMEMEHEL TWDHZ b, D THER
T ThbHEEZILND,

(h)

(2)

Boeing £t/ Embraer

Boeing 113 Embraer #1:& [ TE170 Z# =2 F5Ef L LT, 77 VL CTEID

2 & BRI IR IZ B 2 BN SERERATRBR 21T - 72, Boeing 100 = =1 SR

BRI% 2012 A1 B737-800 & FHWTHAEE W, B757-200, B787-8 LHix. A ElIEw]

D THIAEDOBEM 2RI L7z, BRBREE L OECERIZRO 5 THEA Th 5,
OHTEA 7 v b O Fif M2 8 ed TRATR & O OFIBERZ M2 25 2 & TZEA
5% % 10dB HIJ C & 72,
QEHY M—fHEE T/HLIZT T —F &2 L —P P —COFHMNLREET D
NF T T —H « &P —LIDAR (Light Detection and Ranging) & KFEYG & D
TV ORI 2 EMMEL FFEL -,

(ZEE =B DT, TREEHEELERME IS TE 5,)
@IEHEPLNE & FRd 2 BoKEBRAE DS i DAL & IEH%Q WO x5 &R LT,
FHE KRR TORBIIAR I T D20, ERE TIEIPIKDER. b - WA
MERINTVD
@Em#%ﬂm«@ BRZzZitlT 2 L —38 o[ 5 RE e E
(BLDS=Boundary layer data system) ®DEMAE%E, FH L BEREEIZ THEND T,
OWHEE DDV IEND DT T DIVEENSA FRE 2 10%R A L 722D 32
Mtz R LT,
Embraer #ti3 Z 0> = = EFEMEILFIFAER C Boeing & OREROWHFH & MifF L T
2o

HEh{b, " H AE T
Tk, REMZES DT > T A vy M, AL THE BT O e o

FRAGIZET THZEDM T TV 5, ZhuE, Eia A ol GIFEE A b
Eie), BtEORBICHIET DA THD, ZDAIIL, BIKIOT 2T L HHHE
Hifr (g ¥—, v ba—7, GER, BT N ABREMEERE), A T
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F (MbEArT7T, FE) O RXR—2a VRRETHY, B 27 LD
22N 5,
PIFIiZBWT, BREOERMZ AT AOBET 5 R E2 R,

(a) T Agmy Me/ AL
Wze g4t FedEx (Federal Express) ff. UPS (United Parcel Service)
i, A% 10~15 LIS, B L 11 #REE T+ 1 b oe R R
+) ST T EERREE O 7 ICTEMT L TETH D,

KBS FAA 2% LC 2015459 A 30 H % T2 B A% (UAS = Unmanned
Aircraft System) & ZE4|IAKZRIZHIATSZ & A RO TV D, FAA [TX
Ll HIRE TITIIRENRELZIT T, 22T T T —0 UAS
DIEMUZ B2, BHIEIER R E DZFRTIEAR, WA ETICEE
55 Lbs LA N /M UAS D ELHE/S T & | Flix D UAS OPHERE & A AIEMLD 7]
REMEARGET D 720ic, 22K T 6 DHTORBRIGHT 2% ). el AI
VBT TR —[EDEE) & TERE—HIE ) OMMZERMERELIIET 5, £
7o IR D AR K OERG A 1XBRE 42T FAA FRAED [HREN—[alkE) &
AT LTHRITTED L DI D03, %< 0 UAS OEMUTEITHIT/R D,

FERDOIRMEZZ T o BBV ] T, &ﬁﬁkm&i#bfﬁmt#ﬁﬁ
TOHRMIT AL 2D DB LRS D, Hfit Lol F &2 CHE)
232 Z LTRSS 1203 W%i%%éﬂfnﬁw$ E~D %t T
b5, PlziE, USAir D A320 I Tl o P v BWGAIRIZ L D N K Y v~
JINZREEE KR LT FEF R ENDH D, ZNDEMmD CTHiZer—A L HBMT
ANBWNDN, BB TH/N SRR 2 Bt £ KFITH D DEPIVT VD

BAEbEnEEZ LN, BitEOWRNWY 27 2 EMICITHERETE T
RN, FTEEANT AT A TITHENREOEEE NS O ENMEL H 5,

BAE #£® Jetstream (19 fED ¥ —7AR 711 v 7 ) 735 [E Wharton—1nverness
FAEAE 800 km Z b b OHEL N 2 9 T BiEAS PR LM I FE SR it £
DEEST D Z L < RITEET Lz, 22 ORATTIE, RERITZZI
THEAFEA M D> © D PRBE A M ORAERF 37 2 720 0 B B E 22 [B1EE 2 0 72
PRIENEDEEEANIC DWW TR 21T o 7. 2 2 TIRERIBIC B~ & R
MEDIT,

FIER S BEME S L= A Global Hawk (23T, WRNERERDO /L —F
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IFADBNEL TN T, REARARITIT, RBABNEL CRHEE
R L2 it e 6720, BEECIEARHENRIERICESSBAETH A
TIER<HEMAREEZ T L, POFHBE SN TUINRWIRENET 2,
SHRITEBE D BRI T XA ABBATT D, TOVAT AFA D
DRNEER L, BEEZE X, kb L, BET L2 E08HRS, AN
IND BB ENR DX, Hi7=72 validation, verification ®J5{EN
VB2 D, WMEREETE L BAMbOERICIL, 4% B HE LD
FIEBRSE & 24 2% & NASA [Tk =_ T 5,

22 6 Y SR TSI IB T 5 AIid, 22H L O ECoo B A i
Bl OMSEN M T D, N, 2 ZITIIMZLER, 24e, BE. RO
KA T OIEMIRE I F OHANE, IEHIR R O EHER & 5,

—fil & LT Stanford K% & NASA (2 L % FE& VTOL it/ Heiig b Hopper
WD, I 30 FOEM,ER. REFER, £TEaESHIEIC X
BHHE T ha—H YT, ML T TOEBSOME 2 R 5
(iR EERE 100 n.m LAINOEREEE) Th o, EXHMEET AT LTEHE
MEWVWR, =Ry 7 MELD =X LF—HE TV 20, KW A%
FE LM M CIEEA REREC R 20 7 T v A BRI T,
Hopper 2 E#%Z AW T 1 H 3 TADOREEZHTORAELOM CHTHED
Wi E 24T O B I, 524 B ANEMLY FTRE 7oA 10 2 B — it iz &
LM, BEH TOHBABEEITBMAHRSE, 2Pl CEERA
BLAMETH D Z EHP LTz, BV X TORAT RO VIOL [ L= /v
F—HEORERWHEE— N ThD, ZeE A 7 FHENFRTEN
(X, AT O HL ERs O RMEA BB C X D ATREMEN B D, T & I EBLA]
RE7R =L X — i 500~600 WH/ kg OFEMEITIC LV 10 FLANICELER
MR I EBlCEX 2 ML Th D,

F 77 2~3 FEOWNIZEBHF[FEZR Joy Aviation OfE AH VIOL B HEENTZE
S22 Q) bV 7 I Uy A CTOMERAE HIEICL TS, mh
FOOURMEB I MER SOOI, FEREBEIZ 12 EOEH 7V n 7%
fifi 2., VIOL RplZiE iz & | SEHTRFIZIZ R 77, 200 n. m LA % £ 200 n. m
THRATT S L 9 RGEH Sz S2 (flifk - 20 7 Kov) ik, #L Y 5 fFH< |
2 J&i~VY Robinson R22 £V 2 fFif\, =R/ F—{{HEITHED 1/5, ~V
D 1/10 THY ., 1 nom 40 OEfT=2 A MIHED 0.60 KL, R22 @ 1.30
RAZxEL 0.20 RAToh D, Zatkm b, BEER, KO%%E, K.
FeLHh, FRME, Efia R PR EBIEORREZRV B D20, A
HlE & B 2/ NI T 2 OICRE TH D, B EHIEEITIER
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TERSHIZ, BEILU TRt ERRE 2N T 5, Bttt — AMENEE
BT, =T X —ORFEETREE L, RASHITIE N HRAETR 2
RETZ LR D,

DARPA I% Alias (Automated Labour in—cockpit Automation System) &}
B THfEEN~O Ry MEAZFEL T\ 5, ZHIBETET, #
RO ZEMEZ 72012 1 B THEBATEE, 1 22 H THUBIZ &8 1 rTeE & 72
D L& ER LTS, DARPA DAL, i1 1 3k B +H5#H A Bk
Ll A=A ¥ =7 =A% H4T 2 LIENE & CHAERZIENT S
Z e ThDH, PIEEERBR T, Beechcraft King Air O FEiHEEE
I\ZRHER R & e RIS E 2 0 2 T, EMLE 0 B RO & A A
THREICM T TEL LI ICKEL, BEIV AT ADMHET 5 King Air 23
ERENE A Y - BIE - HEVERNEEE - fliBIE e & ORI 4L
T OMRATH FRE LT, Alias IF&AEHINTIT, #I B BEB SN D 5ERHEAN
MO D72 A 5,

FedEx £t CEO 13 TV VRIS /NI S MR 1 T ABRIT 72 2 0 b FIFLZR VDS
e R, 24a, EOFRBMER oS TY S OM, KA EDEEIZI
HENTEHEEN LB LB S Lk, B, et i et Bl
DIGH %5 2, #1 LD D3R b RETL TV D, ADS-B K OV RRE 3R B S8
THEMEE DR Z b T D EIRZ MEE L LTS Lk,

NASA & Rockwell Collins fHiZ, o7 %A ay b + H EREEHEL
GEIE ) | ([ TRATT 2 H IO e 278 5, 2 OBESIERE
FERGT S TE 7223, NASA 3 B 7= 2 & CHEIMENE L &7,

I A
TNEEE O R A BEMT STV AEA TR, T AO#EREEA
HEESELGEERT—7 01— RFELTWDHZ & RUHEDRIC
FOATLZ PR SN TN D, > T, — ANDO#EREEN B %
B ZEIIRoTGE. ZOMEDIRSNES DD, 20D
a7 FOEBUIN R VKRETHL, [N G’FT) + — A (M E) ]
DFHFRBAREMZFRETH D,
INHOZEE, S my FREBEVAT LAORREE LT, BERRE
RELTDZEICHMRT 20T, ZOHEANL, 4% b HERINEIC
Z D,
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HANBIZHOW TR, B, ih ((ERTE), BYEsE < n—F
IMANTRUVEIRD LR LS D2/ RNEBRBND,

(b)  AFHI—HE R
H B O fE
HEMEAH 2 TH ALK I 25T, MEHFRORKDFIKIZA Y K
FTW5, 4 TIHREL 10 ERICEBEOTEMEIT LD U 27 AR S
NTWN5D, FaNELTEZI &E, FHEENTY 2L 2ERT DI
ANHZERE S Z &2 o7y, 2T Th o7z, FHEMENTx 2B L,
I DsfiliEE - 72 &R A T B ERL TV D,

VAR BB 2T A D RRE A

2013 4 6 H @ Asiana fiL2% 214 {# B777-200ER @ San Francisco ZEHETO
FHUCBI T 2 TNISBIXFEAIC, REEIIAFORIMTHEI S 2T A
DAUZEE L H O a0 LW E Tl I LTz &l
FICHBMLIIMZE D LZRICEBR L TWD R, —F TEMER Y 2T D3RG
ENRTHM Lol fil-lEZAERA B L TCWD T Mx T, 272
Asiana %73, T9l D —[KI% Boeing ftO BE) A v v /L B EhERMEEE
FIIEANBE~ = = 7V OEHE S 2N BRE & EREAITEI Z T T\ D 2 L ith
% & D NISB DFEGICFRIET 5, Eil_7=DIZkt L, Boeing i, MFtd
HELTELOO, HEIVAT ATO 2 BERITRR, 5500 1B OBEEEIZ &
SERFERE R L, TR FLO K L5 Z LI LTz, NTSB X B777
DOREHERF L AT AOTRFFO MBI Z RGN E 2Lk~ RITH o4
TORRTHA RN 2R T DL ICHEI VAT LOBEZHEIE L 1=,

ZOEBORBMIT, HROKZEERTO R 2RERO T CF B I i
DIIZEE Z ZRITTRATSE D Z E Bk oTc b ) 2 & TH D, NISB
DERIIMZEREERDERA~OEE R A v —VEEHEATEY, T
IHRXLLTCREZLOT, SETEHAL CEXERORIELZERKT S B
DTHD, ERNZNETITERMIBEEI > 2T L% WIS AR 2R 4
BT A TR EE L 2 B L C o 2o - 2 ERFRETH B, FEilo
i ORTHNLZ < . B BEL TV D DT 2009 45 2 H T kL= fiiiZ20> BT37-800
T DAT VA BB CREEATIZRE L2 FTh D, ERTZ O
M ERATIED L A~ o FIZONWT 2T RENF > TNDHDIT, FEED
[E M2 ST B2 B H 2T > TRV, 182 25 45, TR Zei i34
A B S ETE N, FaldFSE Z 2, CERDERNZRY S
RTAUTEEFREZR) BHtE e MRITHOI A~y T BRRESNDLZ &
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M2 T&ET,

it O

§hE OBt LIT BT FEY EfICRZ D, L L., EEICEME AL
ST BHEE CIERmICKRNE X 5, FAA EERORBMZELR ST — A
(CAST) 1L NASA L /1 LT, &V BUWHEHERREHE & FHHSH TH S IS
ol N—H A % —7 = — A TORMEWZRET HFIEZ T 729
2, BEFEMOZ A EIZ O W82 D T2, 15 5ITIE CAST OREAR 8%
SIHTT— 03 2001 AE~2010 FITHE & 72 18 RO FHH R VR B A HE1E 5 41l
MUz 12 HOEETRER S 5, BEY RITEARHEOMR & = 3L ¥
— (METRLF— + EIH= X —) RNEBHOEL LG EES
D W72 DM D B A 7 %to@%iL®@%&»Mﬁi Bt a %
T PRI F TR 2 A e kb, EVIARIZH b D Z & T
fe 2 B, AFFERE I FERAT R ARAT C e 3 %ﬁ L. #—RRFHE
HERHTZETEY BWEHEEORE FIEHEEZHEE L T 5,

M OBEAIZ X D Hft . EHIE O EdE

WK CERBOE M ZRA LMAELHIE L CE e T ADMEER] 2L
B L X 5 &3 2B LIE BN A IRARIIZE 2 %WA?’%%@%
FAEFT DIEIMROEVITE TH D, BEITHRBREMOERIC LD | MOEER
EEEEE, EHIEB L OV 2T AERE OB E @%LTW%%
FEFTWD, 2 Ea—FIXFEICABRNET D LWV @BE TlERVWEDI
FEThH, TOLE, arta—2E, ADRESEZITTERINDIZE
ZLOEREBPHR LT, AZEFLTLEI>Z END D, 2—HFEH A
TADOFTHICEEREEZHT OND LIV AT APHBEINL TN
D, B S E AT AOMGBWNVHL TV AT LAOBFKEIZEL LD D Z
LI VN ET 20 ENDH D, ANHOBRREZ 2 20 27 A5REHE
Z< OMEZHE L., EEIITIH = 2 P& ox, R ZatEn
KFL, A=W Lo TGO a X E A EL b, HELWEETIX
D% < OFEIRAME < A3, 1EALTZ K < FIFE S 7 AEZE TIRL B 2R U 72
MBI <, IEOEAEOMEN TERDTENLCTEREIEY . ZHICHES BIE
BB RATHEML T, IMNTEETWLZ E2HHTE S, 2B
—HIZ LD TO T 4 — RNy 7 % B 2 7203 b O#E LG TN
DI ZFHAT UL, Rili7e 7 ¢ — RNy 7 2G5 2 LN AlRE L 72 D,
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I A

FATRZ ML, “Wi2EHE + #fit " (pilot in the loop) DRFMENG IR
FoTL %, ZTIT, MZEHOAEMEAER L, Bt L2 2K FE Lk
FT5Z ETHEHEAXTANEZ, BAD L Z|THEIERXNE ENR < 7 D H
M2 D, - T, ‘Wizt (BEMbomk L EE=X) + it (R¥x1
=Y)” ORIRT AT AL L TEEMNRRRERDERIZ, XEBRODZ ENE
FLW, 20L&, (X & (Y} KO (X, Y} & (&K AT L0%R4eME)
ORISR % FRERNCHRE L TR LER D 5,

B, BHICHMELTEHL &, HifiE - AR 1T EmmiccE 5 2 L i
FHT D L OMMMENRH DO T, EFEPLEFEICTHA FTA o Z2RET
HTENEFE LW,

A vs B

Airbus fl: & Boeing fhid4 % #ift D BEML A EL D AL TV D03, il & B
ETHMMCEALTTa 7 MR RR S, FEARMIZ Airbus 11X B B2 E F
LTHY . Boeing LI AFIMNHFLTH 5, Airbus fHIX AR ORES) 2RI
D X0 bEE L OSERRYERR A e U, BBV E DR DR E & LT 5
BRI LT 5, 2TOMZERICITEZ U bW HHENIRAR SV | IE
W IREM TILE OFATIRA 2 2 5 & TRV EB X2 TWD, Boeing fh:
I NFOBEREHERR L v b o A EEA - DEERE D 2RI T 5 2
EEERL, BBEEIRBRMEOREEXET D LICHWS,
Embry-Riddle fiZ¢ KFDt 2 —~ > « 77 7 ZHMFIT, SEICHEEELS
T B E T OEEL OITE), FRICBARFOITENZ OV T, £ < Ot t
MHERZFER UM R2 D, Boeing O HFIMENLTWAH EE X TS,
7o72. POFHLICHMIZR AR Z CBE CHBVEE 2 MR T & | Bt A Bt Ll
RHE %, {HL Boeing # CITHAEIRIZIMNN 2N A2 5 Z & T H B ELE 1 TARER
INDHDT, FEROBAEREER E CTHZN, Airbus OV A 2T 4
Y 713 AN THRSEA L THMRTE RV, AEERGEEE T A #ik
DO—ET LR, lifhd a7 F OB 65727513 FCC (Flight Control
Computer) DHIZH V. (Withdklz FoC iz Y 7 b THRITIRA Z E# L T
H#ELTWDAY) Airbus FHITFREICHH#E L TWT, 20 B 2 — 2 ERE 2 Bk
x| FHE D O THEMELIIRA A2 2 S, KT Boeing #EOFRE
ITFECD CHAEL I I B A IR A2 2 b, Airbus fhto= &7 R C
X E BV E I LD IR AR L TR Y| AL OYE CTRIEREH
R8> TV DAY, Boeing #TIEME &~ D, [EA OEMIKILZ e b K <
TELEMEDREREELZ T RE L LTS,
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fth )7, Boeing #% CIXEAEFEDE) X 1T OBEL-OBFEAE L FFH L TV D
23, Airbus DY A RAT ¢ v 7ML L TWT, #iE LT ot LoD
BUERIND Z E RN TE ARV, [AERIC Airbus £ Cld H BIERHEE E OBE D o
A RAT 4w 7 IsbblWnwl, HEjA ey FUHIHS 2 a y b« b
—IZBEE ey, BIS Airbus @ HB)EEE DFEHIEE 2 RUNTUW %, Boeing
B> FBW 3G CIXHEHRHEEESCHEN A 1y ML Oma TR 2 1 v
RL e LX—|ZKMELD, F7- Boeing ¥ CITEHERRIZ Airbus #2137
WATEREI NG Z B TWD, ZILH D728 Boeing i CTHfE T I3 ARER
(CHEAR OB X 258 L. HEMEEOEPIE N S < FREROFETITEL T
%, BEVEEEN Airbus HOIN < BHEIZ 22 D & BHIEE DR . ST ROTR I AS
PR E AL, AOBEERIZE T L CRELZHE S0,

Boeing #£D HER{TDOHE

Boeing #1251 2 R T, IkE, EYDBHIZ THRHEL: 1 £ KITHENIZ
L BEMPZEMNE S B0 THRITEH SR T AICERICHE SHESEHD
DHFED—ZE L T, HERFEDRITHGEEE L TVS, BEIC Hoses
Lake THEHEICL Y H#ES 2> —2FBRTT, oLl I=zL—5icL
S EERIT T/ TV A PFFMI B, 2018 4E/Z/d Cessna Caravan HEHE
12 J BTG, FRBD—EE L T 2019 FIZ)d B787 T 2 EFEHEIZ )
BILME), T2 Ny, FFS— M LUEEEBEREISED B
1 LB X4 TV B, ZITRITDGE - i - BETD HEBEDHF
FHEFFLL S EFEbDT, FEHBEDZEIE P T Boeing #-DH
W\ —_X /3 Phantom Work J3HUE L 7= HEEAESAEN B Scan Eagle DFEE
B/l 53, #M/IZ% DARPA D Aircrew Labor In—Cockpit Autonomous
System (ALIAS=H 22X 7 A F DEEHEEIZ 5511 &S F B FEE) 7EH T HEEH
DESIEDRE XM L, ZEMEP LTS E2FRL TS, Xt
HESRXFAEZHR - R LEEE L [FIEEBK T IZE G i & L TRl
H#57, Boeing #DBZED HHIIIIRHZE Z NN L T8 = L1, B
SRTAPLLIEET TR THITEM > X T A ICTELIZHIE L 5 B2 M
TB=LTHB, FIEIZHKEPEFE 4 SETHEAT B DICfFEo THEELR
B 120 FEIZ T 150 4 DERHEL ) DINBRRIEPTIE TS = & PHFER T
Db, WHKEIZELRY, FBGED O DIEHELLERT TIHEICE PR > T
& &, KEEV TER 40, 0004 b DIEZ Z/HT HFBREEESLIBEFEZ R
DI ZREEZE L 13 5 BEEDERP £ RS,
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(c) Rt Z EFERs

2011 /XY =7 2 a2 —{ZT, Rockwell Collins f1:5 Dikas A — 1 AR

DN T FREICRTERZR BT s A #R L7z,
KRR AT L
REGEMRREC IR 2 B BIARZZICFE T 50 AT A
S 2 R D FRE /1 22 [EkE D 2 i & 1852 AE 3 2 B AR
NAwy MIBENE E 58I BIKZ KERITICRT /O =y 7
[ElEE AN 2

(d) AR X DR SR
LCC @ EasyJet #fiZ21% Bristol K w R v MIFFEER L5 LT, BB ED A
BLRRRIAR R T/ AR RE 2 N 2 FEREA Gl LTV D, 8k LWWEE T 100
rETLA EABE L7 A319 (AHRARKIC - HZELE) IxtL, A" —ANT
IV 4 FEAY e IO THIAR L &2 B0 fRREE T A CIRE T 2 Z L B 573,
EHIMIZIZL—HIc L% 3 koo~ vy 72 BEINICEEN 22y Ba—F « 5
VLt U CHEEG AT S Z A BT,

(3) MEEDBEIRITKRIT 2 %f 5K

Germanwing B DRI FlE (2015423 A 24 H, RIHEMELOMEIZ L 2B EFH)
D%, BERHC 3 U B o — X IRER 2 Bt S & 5 ATREME IR U btV 5,

AHRBNIAFIET 20, BHEEZZRGILD 20 Ea— X OERBUIIRZREM D
BD, BREH D28, FlZIE P16 1B S0 D 2L Rl AY— > DO fRE
[ZR 0D EHHEMT & B2 b5, NASA ORI E IXHELREREE Y 7 F Ot B 2 iR
7oy, ETHUEICHEZE L Z D e fER 2T L 2 CIER ICHEA LT D REZ X
L CHZREREEB 2 5 K 5 BERMEEE 2 BREHT 5 2 LR TE TN,
TEELTH, ZNBMEE RS 2 L0 o2 < OREZER L & FAA
WZRE T 2T E L 0057259 L, BEOH LML NRITHREZBEE S5
IR 2 F5 TR D I L 7= 0 i bR OFIER S 5, 720 ChbEET %
ZLIEARFRETH D, — 5 THE EOBEEE D EIRENET 2 2 L B X b DA,
INLBEEREEZIEINTZD Ay T IND AR HD RO (4) HE
ZHDZ L), Germanwing F{ELLFTAN S NASA 1%, & R/ OREHiIEZ B L
T, H—HipEE & ESR T OMEM A L C X 7o, BE OBEIEIXBL L FEETED8,
2001 42 9 H~2013 4¢ 12 H O CTHAR o B NETHIE 400 BIEE L T, £
D 1/4 [ TREHEIEARTH D, YEHOWERITFMELFIC2 FAELTHZ LT
A9, FANITEEIZESR LT /=23, Air Canada, Air Berlin, B¢\ I Norwegian
TFZ I ENHR 2 YOE L, 2 REHHEEC 1 AR T 2RH3R 5 £ o f
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BERIEERFEVPALRITRLRNELTVND,

(4) REWD /N 7
o DA N— R EN R AN EREE Ny 27 LT TR o
TV HEIINT B LT &b, RIET v N— ~ 2 T BT37-800 D
JERLRD, T T by T e arta—F LIEERFTO IFE #es L 2 HkE ﬁfﬂ
X, DUV UHRREREBER AT AEEIEL. TOEBNE IFE M OiERS
77

(5) P& EZBNCH 2 2 IRK
Tecnicon Design ft: ({A) 1 Ixion &£ fHT 2B AAEES 2B L7z, M58
DEGIIREEA A T2 K WG Z IRKF RN O FiRT 4 A7 LA ITHRE LT,
PR DI T TOMBR R Z D2 K 91875, ZOT 4 AT L AIZeT 4
R I B TE D,

(6) 5%OF ¥ L TVT—~
NASA 1Z 2014 H-DORUZEMFIEEAEZEIZ BT, RO 20~40 F OIS Pk I
R0 LITo 6 stEaHfiET 22L& L, Znbic immﬁnoﬂ#gﬁﬁ
$ 1. 5~2M 2V, FEIEHIRIL 18~30 "H TH D, OBEXHEERE O BB R D 7=
ICH RIS A B e 35, QBFRBEAMOT-DDEHTE 5 “Pilot in Box”

DBA%E, @ATHUTIIRE B vl e 72 il & S MG 0 flE, @ERHEED 72
DO B EEMEGERE Y AT D mELE « AR ORE) LB Ry, OSSO
ETHITE TR DY — LV OBR%E, OZE O Z THIT 5 “Digital Twin” (52
MA R L ET T L) OB,

il

(7) RS _E 5 OO
2030 AR HILIE IR E TN EIEIIU T 0@ Y Th 5,
O “Cleaner” ; A320neo (2016 4F) |3 A320 (1988 4F) X v JRE 15%E. 2020 (2
1% 20% BN R S U TUN B3, 20 4E T 15~20%8 TII A4 T 5, KN T 2050
A E TIZ 2000 FFEDOHEH D T5%I A HEEIZ LTV D, fERIFFICZ= TV DEAA
PRAHAVICHE - TE 7228, 1 P&V @ GTF BA3&IZIE 20 4E, $10B 2% LA S Tl
oo, SRITZENBREANR, BEME, SRV VAT ADEL,
RO PG, AR OMARIERE, = V% RN B TOE NGB EIZ R 5,
NASA Tl Tube & Wing TERETH | BE/NSA /XA HDH WL GIF =P % Gull 3 FE
ToEER BICHER L, FkAem T AR NBRICEEB) Y T o Z I, AREB X0
BREVEHIE 22 & 2w T AuE, 2030 EARITIE C02 HITR 60% X FTRETZ 23, £ bl b
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I% HWB (Hybrid Wing Body). TBW(Truss Braced Wing). #5/1474HH, ¥ IALT
VAT X DERER N IABZEN LI L SNTWD, BRI 2 B DI E -
7273 2030 AEIZ1E 100 JERELL T OB G ESHEEN ATREE DN DA, FHUL LTI
TV EBIRERA LT R E R e 2B X D ER D D, Bk
FREHENL S BE T NIET 7 o USRI O IEm 2 [ D & L Th, 002 HEH
AW LAE T 2 IS IR A 22 L HE AR S8 2 DMt oD 518 B = 1 L F — B B
DB D,

O “Quieter” ; BEH Do OIZZEUDOHTER « JLoRITHEL <. ~VU » F— b ZiiifHy
WCHERF T 200 L < o T D, SBOBERE, EBAK, =727 —nL
DEANTHERENMEICR D, 1ERIT= Y OmNA NAALNRE & RS

T T&ERN, RFUCEM W, B b Em A A SR bliT e rvont—7
02— X272 %, NASA O THITiX T&W JERE TR D 10~15 4IZ StagelV (-20~30dB :
B O U TIIFRETH D03, i 2 22N IRE T £ 1213-40~50dB 23 LB T,
THITITRER LITE R AP RE T U D VRS A B S L. T T v
TIAT y MTbEEERMR DB LEIZ2 %, NASA DWFFETIL, T&W JERE Tl & /A
INA s D B R, “Mid-Fuselage” \CF# L, i b~ BX
T A EHE L RRTHERTT 5 = & T-30~40dB IZ T & %A, -40~50dB & 3% (|3 HWB
BT Y U A ISR T 2 0ERH D,

O “Faster” ; NASA |Z 80~100 kD YV = 7 7 — LA B TX 5 X-Plane Z X}
T, WU IE M=1. 6~1.8 T 5058 # X Concorde D 1/3 TY =v 77— LA
I% 105PNLdB 7>5 75PNLAB IZJH U2 Z X TE 5 & LT, 2019 0 b H E{ER DK
JST — X wIWWET HRATRIERBR A 458 5, Aerion fLOFEIKIT 12 5, M=1.5 Th
V. Airbus #hDKIET 2016 FEHIZE— 2 F, 2023 FREML T E T, Fractional
Ownership £%® FlexJet fE02H5Z7EL TV 5, Boom Technology fEDOHEARIL 40
. M=2.2 T, 2017 R E TICHEERITHBR AT 5, HEEEO IR 27 T X
ERIZEDEE L LW, VirginGalactic #EHZEL TV 5, HiCHE EDOHRE
FHMATC, M kIS ERAT &5,

O “Closer” ; AR DL < OARHIIHL Flfis A > 7 7 242 TR L, EROEGE
DYLRIFMBD TEfli & 72 0 . RSB B, EAMZERRIT=T 27—l L
MEIE 25 3 ORI A EIEBIZ M B L LT D, (AL 2B ICITZE 4, BREHETE,
MU, AR, S, e, FRFEOm TELEREFE XSV, £ 2T,
HEN (Bt 72 L) O A A7 A TEKHEL MG DRI AT AO RN E
WA T OO VIOL UAS 12 L 2 R CRERZFETe 2 E N TN IR D E T
HEhs,

O “Cheaper” ; # Bk DitEH: 450~ 7= B787 OB 1T TAR X v FEH M TRud T
{Teote, bo LRELLZMICHBEINDIRETHDH, MAEKITY — /O
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ROFHREMC L D o0/ Bl e EARBRRRM AR L 2 A M TP CE R, —F
TR D BLEE F TOMESPEMNE O FEEHEIC LT\ D, 3D FIRIEARER
FHHELE S EE L o 7oA OB EA FTREIC LT 5, Airbus 1% Boeing #EH KD
IR L D EL TERVI ERGho TWD, IREIFIRARME D 2513 2030
FELETH A I, ZNETITE o BiliESEN I S5, |

(8) NASA DA NFiFkErfg (X-Plane)
O KBURIZ NASA #LZSHBPARET 5 A NEFFABREE (X-Plane) 12 X HHFSE
IZoVT, 104EMTS10.6 BOPHERZ AR LI, bLEREZHGTS
AT 2017 F1T 2016 4D $ 640 M % 23% E[E1D $7T90M &4l 5 Z L 3 TE,
2023 FEIZIZ 20 FE5 0D IZ$1 B &M X C$ 1.3 BIZiE L C ERA FHH (2015 4F
9 A ¥ T 6 4ERIIC NASA A3 $ 400 M, FCRI23$240 M &2 U7-) TR L
Hifti & KiET 5 72 DA AR X-Plane #HEAEITTE 5,

O  HFEHEENIE
Lockheed Martin #E23& 04 % HWB

(R B 51Z366 F wT RE)

FAA & Aurora #E73Z19° % D8 (B — H AL IA A D k1)

(NASA & FAA @ CLEEN-2 (Continuous Lower Energy Emission & Noise—2)
FFRERIZ LY | ZHE TITREIL BT37-800 D T1%ICET D L DR,
L ZS T, BUIEIX Aurora #E230 N LR O EH 2 1O TN 5)
Boeing #2309 % BWB

(22 5 3 YR S 5 B L 2 R\ Loe R & L R R A R RE 0D XUy & SR
F5 2 LIZB LT, Lockheed #EAMRZET 2 HWB IZHHIL L9 &2 8
D)

Boeing #£& 1™ TBW (Truss Braced Wing = ##)

Yiraxy

F

O HEEEEI5E
RIYFEFEREIZ KV IRT — DR O R & RO Z AR 2 FHRATHER T
BEILDMENDHY, MEFFILZOMRITHELZRELTEZ, LMELESD
ERAMET, BEOICEELZZIT 2 B0 AETHIGITEE O KRR D70,
7272 Airbus #1723 Aerion £t & $24E U 7= 7= O FIE CRED 3 5 "IREM: 1L H 5,

(9) b7 AXFrEK
T AXEHCT LY FEBT A7 NEhA B747-8 D 8, B787 (HEHEHM) @ 11 2%t
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LC 19.55 |2 CT& THEIP AN L, 0@ E il TG, BEIKOK
BT, FRFHE LY 5~ 105D EHIAFRETH D, T2 TIXT 7 v XPLIEICHE
T HMIMERER DO DEEHAMBE TH 225, 2014 F~2015 FITFEE S N7z
15 % )R 0> 22 77 it e R ) 38R oD i S CIN BRI IE B 0 R B3 K 0 WIPED
K TEWZ EMERR S NT-, £72, 4. 6%ER, 3E 7. 7ft, %iBMA 12.5° D4
BRI L5 F T2 FROTWHERBITOI, NI A 2E NHICESESAICY
VB LTESA E THICEEICN. TEAAM B E2 0 LEBAIC O W TEHli S
7o, EEEREA O BMENTIRPIME N o T2, BRSO TS AL -
D OIESIFHNTARD THEE Lo 7o, WEEOME BRI CIX, b7 23l (§
JEFL) & & DR RN T2, PSP UEEERED FIEICEHD S 2 215720 o7,

PSPITHOE T A B BB CRRREZ B L A2 Y TH EEmETIHRES 20 |
RIECIX 5 <BELS . B8 EOFEILT — X IXKEZ R ET 5 7-OICHW b,

(10) BEERELEADIATIE
FAA & Boeing #1iZ B737-900ER % AV T 2016 4F 8 H |Z San Francisco ZE#C,
B~ — 2 a2 7 A (GLS=Satellite—based instrument landings) (T
Hi BB 25 & (GBAS=Ground-based augmentation system) ZfH& > 7-1&E
WitERE (RNP=Required Navigation Performance) & & A EESREZEEAIZHOWT,
AT R OVZEPRER S OBLR D ORI R 2 MEET 2 AT EIERBR 2T o 72, 2D
AT DITBAEHEARERE & GPS (25 DB TEAR S A 1515 L T, Multimode Receiver
(MMR)  Zfifi 2 7o L2450 & B E R B ARRBE I ID - TIRIT S ¥ 5,
San Francisco 22k CIIREAEFEA 1 v N 288720 OFATIRER T ORI A D
FATHERE 2 & BTz, BT Cat-1 A LMRD BT 20 A, FAA X
2019 AE I HIE TIZ Cat-3 EA BRI AIRE L T 2FHHEI TH 5,

(11) OB

A% LED OMEAT T, FERMZEHOB L2 LT, FENEEMRTOR Y
U= ) I~RERET DN EZOND, L LA LED OFHEME
FERF R T T, BT, B EZRI2WEOREOEA TR, 20
FEBHIIAERTH 5,

T OIS D T2 H1TIE, PPG #23 BTST IR L-ER 7 B — LB O
SORENEZ OLND, ZIIWHENT 74 RIcEzx T, EXZ 2—L20DK
JEE IS L CBAROBICERA L BE Y = VA< T2 KT, KRESEADN
RE U THEAZEZ bND, L, BIRETIET 74 2 RO X S IZ5EAITIERE<
THILIFTETHRNY,)
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(1 2) NASA-New Aviation Horizon ZH]

NASA 1% Z v & C/NRUEE N AT SERIERE CRIFFE & i 1T T X 7223, 2016 AFITRFE L
72 NAH(New Aviation Horizon) FHHICix, #AEIZhE, BEE. HRIFROUEL H
FE I M OV & 8 O KA N AT S50 X-plane Z3/ET 5, BEIZ Maxwell
FEOD 43 BC 8 TE S B AT 3254 X-57 & Lockheed Martin #hi2 X 2 /MK 7 —
L E BT IR QueSST ITMIMIRRET A58 T LTV T, A IE 2018 4FlT, #
F1T 2020 FEICHIRAT 2R L TV D, ZOMIC 2021 £LIFRIZHAIT T 5 F— A4
/7 & UEST (Ultra Efficient Subsonic Transport=i 42 #i &% k) O A A
X-Plane DIENXH 5, ZHHITOMIT DFEZ T Aurora Flight Science f753%
R oM HI R IR D D8, @Boeing #AMRZET 5 BWB, TBW (Truss
Braced Wing= b 7 A FFH#HE) . @Dzyne tLOBWB U ¥ aJ /L - V= v F LT
(®Lockheed Martin #: HWB T 5,

(1 3) UIC #HDFFHTH

United Technology Corp (UTC) /3 Goodrich & B4R L , B ¢Z Hamilton Sundstrand
HEEHL T, #HEE 41,000 £ 2H L, FRIFELESISB (60%LFHD6DE
) DR NPT F4 TIER o, [FHDHERICLSE S, [5EDHEFEHEDL
& BRI 12 B2 B EBAE & BIEEE Th B, HBVFE Tld 20 EFIZ Toyota Prius
DPEEEIZLE o T 12sec T 60mph F THIE L /=75, BFE TIHLEED Tesla
Model-S 73 2sec TEHNEFEZL TV B, HBE(L & ELFLTELERINE TDFEH
LFETS T&EB, HEDEH—DEHBEEITIRE 20 4F/E THEMREAIIZHA
L7, ACZ P TOEFTINE THSE 5, CHITERITHE
AN~ LERL TV, €Z Tl HBE, HE XD 5 EE~DEHER
BEED 4 EEPEETHS, Fl, BEEMOAXE R ApEMHEEF> T3, Big
data ICL ) A — B IGMEHELHEEREIL L, SLESHITEMRIE AR TR E
T L 273 6L 2 PRI IZIRBE TE S, B4 L HIRFIZ 50 D MRO HLET
&b o TVEDR, O NERELL THHAXIZKDHICEEIZEITS =
tEHELT S, ) DI,

(1 4) Airbus #EDFFETFH
Airbus #EDEEWHASREIZL S & ;[ BIETLEED 2/3 IZABIREFERHE TH 50,

VIOL D5 5F TR & BN PHIFF TS, CHILIRERIZ o Bk T 57555, &
50 VIOL (eVIOL) 13 8E M, E—5 BUIE % EDERBHDERITH Y, THiIZH
BAFSIT, LB LHTIZL ST X PABLER ETERINNSD, VTR
DI b HBHEEETEREL TV S, ~N) 2T E—DREEBEEFNF TR Y2
X THBDB, SHPERDBHEEDHTREIC 2B, FTH 2 X ITRE DB
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VDS, EDEETIE eVIOL TIZFRIZ & BEBAZ DIEEZIZ b 2620, BHD
B TIERIEBERITIE T 22023, T COBBICEZ Th S, ~J 275 —
122X PE S BEEDAE S THR LD 2705, eVIOL - EMERL T, iff
BTHITD 3 RILBEZ FJREL 75, TEH, (ER, BH2SRDZITAIIZEER
1B B BIFEDMHEID B0 = DIETIIZ DU TILERIZILRAE T E L0 I3, 2
R LB ToEEWITMICBIFTETD Y, —Fb BT WEEA LR EREERH
7, Airbus £ TiE Silicon Valley D A3 ZFISEFIZ 1| EDEE) T /0 b 2
A 2 Vahana D HERITZ# AEL TEY, P12V TLHEDLEHS 772 F
7 7 N2 B Citydirbus 73 2018 EFK F TICHITT S, FI/EE T 30KkW D E-Fan
L0 Ickes 2MW BRDKEEREANRE E-Fan X ZFHE L TEY, fFFD 20~30M7
RO Z 15 TV B, FEEHLEIFTLETIZH NS EHETIERITD R A
Wi, ZSDNIRE—ZICL S5 BEHEITZE R & HEFE L BB EH
67, REHL THBHZH L TEENXL, #HIDEBIZL S5/ THIFEE
NS, BBRERA TREZHZE - LN TEE, AT ADE T4
DIEEENZE R L, TeWBRETH SUEILRV, BIEDKDEEIZH G BEIZ
1T BENEETH S, AL, FMEETIIEL Y REFFFERA~DEEEERRAL D
D, REA 2N EIRFRICHEE L TRBIE L, B Tl L OHFI &R
FFEZANCRBET B, HIZ I, BEHEEEE THFRIPEN S, EDRD
B L BV EEPHRF SIS, )

1.9 FfEsssE %R
(1) CFD Y —v

CFD DH 72 HRENBHIE D= DIZ “FiflR T N Z RBER” Z 4545 L 72 NASA ~ D3R
ETIL, [CFD I IMZepEZe e it A AR 2 7223, 0 10 FEFIER L, &tk
BERTRE BN D RT H A L e o7 MTIBRETE TRVt TS, A
EOBRFERHY . A—/X—a B a—Z DM HDRE S 41T, CED [V i DFx
YT E < o T D, IED CFD 1X, 8 DO/ N— R 7206
ARETC, Z< ORBRNH DMBICOMEEMENH D, A—/R—a B a—Z I
THEA L T NORERCH ST, BED CFD OT VI ALEY T =T
DOFEAER N MBI TH %, Exascale ~DOBATIZEIEDRIEFEMED 1, 000 £7
THDHN, EHAFENERCALTHIEE KRB ELE LTS,
HSH. EA=NRN—a B a— X IREO RN 2 5T, FEHEEL 33. 9petaflops
T DN, 2030 4 F TITHR LI mMHEREFH X 30 exaflops IZEE L, AL
SRR, ¥ — A7 7 o OIFEFAFEE), WA DL B R ke & dr;a
RENEAT D, L LBUEGHEFFERIT 2gigaflops T 1vatt DB EIEET D,
K[ 2 B EFEIZ 18 megawatt ZMEE LI B M, exascale Tldi/NT 500
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megawatt, B IX 1~2 gigawatt NME L 725, NASA Ames D 40X 80 ft AR
101 megawatt CH[HIFHIL$300~400 M TdH 2D DT, il & 23D HAE T AN EE
ThbH, 1,000 (ZOHEINMETE, BIED petascale HEHE L R D 20
megawatt LANIZHI 2 221X 72 & 720,

(2) BEET /M L DRI E B

2035 LI IR (AR & 2RI MRk, = DU RO R R B DO UE
ETNEZETDH I LD, e B, RBRALOVERE, BIIXRES O KM

ICE D TOHFRZELRETT VNEREMORE D £ THIKICAHET 5,
AT IEREIC S L7 28 B, Bl L2 BIEE T V2 R T — & L i L ¢
RS EPT 28 L, HEREHE MO, EEEme THT 5, “BiElbtsniz
RLZERE” 13 7 T EE D <HEHPLERE & RATRURIC K 28850 DIREEREIC R 5 £
T, Y —VOREN ZH T KEIZH L EF 500 THD, L LEDOEIBIC
IF22 ) D CFD RoAEIED FEM 72 EORREHY — V2 BEIHE, AT L2010, BUFR
FERC R DZHOBE N LI TH L, 5 HE L ATl E 50 (R R & O 2 31T 7223,
BIR, = VU R RICKEREET DX, Y7 NOERIBERSIMLETH D,
K NRC X3 HD “2030 CFD W' ¥ a »” ([ZBWT, MRITIRAND LT TREHH
RET LA R T D121, BRI X2 ik O B e 2 EH R LE TH
% & LT %, Boeing fEDHANEIZ LAUE, 1980 A=K~ 1990 4E#]IZ 1L CFD (2K
DEEVPITONFEEBIZEA LT, Z D% D 20 FIXE OMGEICE S S IVTER L
TW5, Stanford KFOFEIZIL, TFHREAENL 74T 100 51272 503, FaL e
JERFRBR AT > TV, Y 7 FOESEMER LTS, | LHEfL TV 5,
ATl CFD EL TIIAE b = P U bEREFCE RV, MR O FH RS R
FIZIZELWEIRWZ T, BENRETH LN ENOMHEN MBI, ek
ERE IR OEHIC L EE TH D, 4 HOREY A 7 Uik 5~10 £TH Y,
WIS AEE T 2~3 BB TENILEETH D, MR A B, &8
T 20, T ZICOBUERBRDN RS OLI N D 5,

Airbus D FAIESE

Airbus #IZTFHBRFEE LT, —ODFEEHEL TV B, F—DFWEI,
2016 EELIFE Delta AL 8L 2E/A THFH L T& 7= PRU (Prognostics and Risk
Management) TH U, WZHEIZIEHE L EEH S X7 AP SFITHIIFED/NF A —
ZEWREL , ACARS THILIZEYD T/ T Y XAIZLE Y S X7 A DEEZFE - B-HT
T EbDTHE, 40 D A330 DT, FEBER S X 7 LR BAZHEED 3 Bdh
FEH TS PRU /0 THER 65 T PAZERL =, FE_DFEHIL, FasyJet & D

HFHFNZL S & DT, Airbus D2 F 0 FICEFI N4 DT —ZICEMZE
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DEERICE IS TN T XA Z8H L THIEE THT 5, YU LEZOFEETIIL
B E 5 5~105MTE 5L EZ T3,

(3) avEa—¥ - ET VLD EEDOLE
KB B R RLE S EF FE T I TR & u7= LIFT (Lightweight Innovation for
Tomorrow) F— LI, KFELEFENCT, 20 Pa—F - F5 0L 5DOT1 64
B ELO@ALI-Li A&OMRE T RO Z 1R 72,

D GE 4t & Ohio JNAZKIF, =P D Ti BREh O EIBAZE . HBihR i K& O o
L 2 A 2R EE L a0 Ea—F « Y —LORREHBEZ RN TN 5D,
Ti XS THD I bbb O, = P OERBEML DR RIS 57201
%< ORI A Fo UXESRER DR, 2 Ea—X « BT VITHR
FOMEIERBa A FBLOY — R A A%EOT, &b EEAH 501,
[EFRPAHE A IS AR S D R & < B L 7oAk 1E N O it 77 36 £ OVE 5
P EMEREZ TS 5 EIEDOBRRE TH D,

@ UTRC#hiZZ —E v e P rd AL-Li #isho8E TRICE T 2 E & (L%
FT ML L THEE TIIT 5 Y — VOB ERNTND, 2D DRITOAE
IFE% OB TRELSEKFESNTODER, FAEE» DREITHETEL D
B cZ MR THIT AA SN Ear Ba—4 « T L ELE L LT
Do Al-Li B&IFIAM L Pt EZ A LTV T, #liF 5 4m R 5k
BaT 50, RIS Z TIT 57 OICEmAERET VERET 5,
ZDOET T TERE AR L 72RO &S OMBIIMEE 2 HE T 5,

Z ZC. Boeing f:23 Ti AF%2 ™D, Lockheed Martin 2% Al-Li & D/ S— K

F—Th %, LIFT (FRELED 72D DOKEN R Yy N T —27 O—DT, fliZiX 3D F
fill, A BUEERGEE, JtF. EARIER A FICRET 205N H D,
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2. CHTEARTE O gl & 72 0 15 2D ki
2.1 Y= v MrEHK
(1) Airbus tt
A320 DML LT, ZEHBIR, 2y 7y b MBI R
195 A320 - X & 2025 FFEICTHGRADR FHES ATV D,
FORME L LT, A320 neo (new engine option) 12X - T 100~200 2V T A
TR DR M5 L DFETH D,

(a) A320 neo
O ZEEAE
A320 DT Y % CFM International Leap - 1A
XiZ. P&W PW1100G (T #akk,

O  HIEDXGHE
A319 (124 - 156 J#)
A320 (150 - 180 f#)
A321 (185 - 220 fi%)

O AL EANE
B737 MAX
Bombardier C-Series (100 - 149 &)
R [
— A320 neo DI, FEIFHIR. WBLEREER,

O Clean Sky WF4EOIEH

A320 neo DHFEL AT A DYFEITIT A300,310, A320 U —XBAFE T
fEF L72 Iron bird ZF|H L T®D, more-electric ¥IZm i 7=FE 7 IH+E
T F a2z — X OGN B, SAID (Single Aisle Incremental
Development) [EERJN Clean Sky FFE[D FT 2015 FDORITHRAERZ HI5 L 7=
A320 BRIATEIEOHFE EZHED 5720 THEENT- L O T, BIEHERE
fitfs, BESUECS, 2 RO EEERPIKRM, M OB L — B KRR 1 &
ENnd,
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(b) A350

(i)

A350-900
LA
FEES K Wi IERE - 314 /% 8,100 n.m
e : B787-10 X

(ii) A350-1000

(iii)

R NRAY

VSR ke ERE 350 8,400 n.m

Wi : B777-300 ER

EHEANE

- TV
Rolls Royce Trent XWB ® = 7 ¥\ 452k B L., #7793, 000 Lbs
725 97,000 Lbs (ZHE58,

fifl2E 245 D AT
— HROEHEIRZEEIC T, BEEREERENS D, —900 & DRET,
TV H AR,
A350-800
SRR

FERESS Wik ERE - 270 J& 8,500 n.m

(BRI

JAL 28, "R BREERSRR A o0 FHTEAS & L C Airbus #10D A350 DA &R E
L. A350-900 18 f, A350-1000 13 {4572 DR 31 4, R UA 7
= > 25 HEOBEATZR AR LT D, Ak, WikRIE 2019 420 A350 JEfL
BAGZ FORICHER L, 6 ERLE CEBT 5,

Airbus 13 A320 neo TITE VW \BIFEHIM TR ROMERESE 245 5 T2 D (T HE
HERERE & 22 IS I » TE 7228 2014 45 10 A ORI TR &2 £ %
T, RIT 2020 FA2 M2 T A320 OBFNEMEFFTH20I, TEAH=72
A KE X OMD T AT LABEEIZ H &M, SAID FHEEE A320 neo Plus
FHET & FHEN DA DUEEREZHETT 5, 7272 Airbus tHIZBERFIC BAR
B7efH BN 5 i Tldle <, w0k L EEED TN D
—ERIZE LTS, 2020 FRE TOBF RO D OFFERM, 78
F =7 AL RENIER EOBRFESE TR 2020 ARG 2030

85



FARFNT T T D A320 Rk D ME 21T 5 Z L1705,

Airbus £t & D)1 K % Hamburg K570 A320 #AKEMTIE Tid, Hi 1 >
7T HER DMBEDIRNENROBIRE RO T, Feifb S Ao lE Y =
v MEE LT, 126~218 D 1 @K & 2 @K D “Box Wing” HHER LY
H—RTay TR TE, “Box Wing” I X AHHHITEOER
HCMF S, ET T A BT A320 KV 20%m< eoTe, — L ART Y
FEXFomEKETT HERED, BN EN S #72” Snart
Turboprop” DIEMT= A MiX 17%., BEEHEE X 36%1K< 72 o 7=,

%75 1 A380

Airbus #1:1% A380 DAEPE A 2018 I H ) H ATREME A 7R L7, A380 %
BN L7offiZe 24hid 2014 4R3I (A L2 — At dH D) . i
B & RS TCAIEEE N B D Z & 210 TR T,

(2) Boeing ft
(a) B737 MAX
2025 FEEH OJEMT 2 B 5 U COutERIN 28 1 L7 BI3T-X DBHR 2175 2 & & L,
ZDOFEE L LT BT37T MAX ZLE-SITF T b,

AN
B737 NG ®= . % CFM International Leap—1B |ZH#adE,
k  HFHETIE, 77 UEAIL69.4 inch, i EE DY VT T AR
D=, BIfEE 4.5 inch £< 35 TiE,

1B DR R
B737-700,/800,7900 ® 7 7 I U —{Zxhii LC, B737-7,/8,/9 L %,

BEAHE L BN

A320, A320 neo

A320 X 0 REHEE M 16%
A320 neo Y REHHEE M I 4%

BT SRR

B737-800 difEk A fi o T, LLF OB & MGET 2 TiE,
— Adaptive Trailing Edge
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— AET7 ) AN FATREISS LT 7 v ZIVEEO K%
ARER D LD D)

—  RBHEM (Fr L—RBIL fh) - - - THID & JE[EBESS

— Hybrid Laminar Flow Control (B787-9 Jfji})

— Wik 7 & (B787-9 [f1F)

HEARRR RS DR R
T a—r iR L, KREREMEDIEE LT 5,
TV M EL DI VT T AT RO BIT, HillZ 8 inch MER
T2,
(EEARR. = A MO %) ARA T —% FBW I CTHES),
PR ORRMIEIH 2 CRIBHEERITT 4 A7 LA 28T 5,
BAEHIHERZZT (Honeywell £1) 12XV | HEHITIE L THEED/E S
T 55 LT, B HREHEE B 5T,

BT A Ax, EFIBWE koL Ly TS,

it

(b) B787-9 , -10
O B787-9
EHENE
— HLFC
RBEOBPURRE - MEZHATRIZ HLFC 24 4 154,
- Tk
RN E N W2
— fEE
B DM % SMit A Co-Cure

O B787-10
EHENE
—  B787-9 DIAAR LV 15%EE,
—  EJEEL 320 . ifeEERE 6, 800 n.m
— T2V GEnx (B AKHES) 74,000 Lbs)
N |Z Trent 1000

RN R S VADEA

A350-900 (Z%f LT 11%.
A350-1000 {1Zxf LT 5% #R%E ) Lk,
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(c) BT77X
Boeing f1:1X B777X O & @ BAMARDRIEIC B W TAE L — b & EIF 5 412,
SeitE A EhELE FRORBR A BT 5,

Boeing #riZ v R v MSZEF A2 IV T B777X D& BRI ORI EAZZE 2
5 HFARUTEY LA TV D, 2 O HEMEEAT 3L O 3% 1 CHRA % [B]iE X
HDDICHWZEEHRSCHE IR E 2 AN BT DA EENRD 5,

B777X O F e, FARDOERIZIGEZ DT DHMEAY 0.61 m (2 ft)
JERENTTL.8 milie o7z, FEBEGNPIERIN/ZHOT, M L THE
FNTIRRETIIAESRIE Y BT77-300ER & [F U 64. 8 m (725, 7 B 71. 8
m (X B747-8 1V 3 mE\AS, A380 LV 8 mAEHV, FT-AMKLT T v TN
K70, 77w, MEEZHET-D 2 SElSnzoT, 77
TS L ND 3 Mo T, TREITEEHM & o TT L I
BEL, MHIBKREhoT-v =T ar s ) UL, HERENAA R « &
7 PNTHR EBBINICIRA LTy a v 7 B 2T, BE - K5O
CMC (Ceramic Matrix Composite) HRUFH ) X NWZAZHALT=, F7-. &K
HE )% 102,000 Lbs 7> 105,000 Lbs (29728, 7 7 £ 132 inch
M5 135.5 inch [ZHERk &7z,

(3) Bombardier ft
(a) CSeries DBEZE
- CS100 [ IFRATRREBRIZ 27 20 H 2 E° L C 2015 ERICH T X TC #RfGF L=, =
DOAEATIRER CTlX Parker Aerospace @ FBW & A7 A, LV U EAEEM THE /xR
Jb, Constellium ¢ Al-Li fiA&/ <%/, P&W @ GTF, Rockwell Collins @ ProLine
Fusion &7 B AFEDHEM 2 HWTMERLSD b7 T ANRL AL T, )
FEMBE A KIEICA— " — L1, 7038, 2 OMRIL 2016 FRTHIC A A A2
TIEMD MGG SN D,

« CSeries DIFIE L VAT I

-CS300 1%, MRMARIZES 3 AR AL-Li &, E3IC LY U EARBMHEE A % 0%
B 245 Z L2 XV, A320neo ° B737Max L VW EHEA R VIS T5HZ &N
T& 7, Al-Li BRI 7P aIZ TR 72T T < M ESREA Iz X v 15 %
AOTG<EH LS,

- (ZARF Y - LY UERRBMMETIZAR <) Wl X D TR CHEHAME
EEEWEL, ZHudttRgIch Y . ERO/INVERE ETFAMR, BRI

88



WNOBNZII L TA— h 7 L—TIC AN b, RERIRIRREIZ TL Y U3 E
AZH, miREEREE 2 KT 2 2 L I2 L =ARF Uk d,

~T UV UMK TCER T 2 BRMLER AT ALY, R RO OB S
OTFERIBB O K EMZ D LN TE D,

2R, 3T ¥ AN D AL 2 — ZEFHIERU AT MR, =P APU
BT SRR 70> b OJERME 2K S hu, 2 RO T YA 7 VB D R
BERBEDZEREITI, £ DYV AT LN 8. 8psi GE, 7 EAmE, F3AT
fre TV BRI A OPIK R OBREL 2 7 DBGIEZAT O

—APU EANERDN B DIR N T vV v iR 5,

-2 F ¥ VRO KBRS AT DN P APU, BRI, LA | -
Jo— D VR O K L REE RN 5,

T2yl APU Y 115V, T5KVA O A]Z5 & I BRI s FERE A BRE L, APU (X
36,500ft £ TORE L 41,000ft £ TO—EENZHHET D, BRLTEIRI K
IR BB EEN 3% RAT 23— 5RO & G35,

-3 AR IRAR DN 2 28V ELIRAZHAMA S 5, BRI AME 2 AR WIFIZ NI - Cd B
A APU hplh, MZEKR OB OERK OEBH 7 L —F I b s,

HIT UV BKABAREREA L TRY, RITEROT Y OflEAORA
BAEMIET D,

=3 SRFED 3000psi ME T AT HAME 1 KOG 2 RATHIE, W, figA7 7V v
TROHETT U X —H « O RXT LAEFRENT 5,

—Brake by wire VAT ANEEN T L—F EEH S HE 5,

(b) Tz MERE R I FRAT 3R 0D ) FH) e
Bombardier ftiX, CSeries DMHZEMREIIIGDEAE T = — X Th L RITRAR
OMEMZIH-> T, RATRBRO 2 ERBR TRET 251, oY —
&L LT ISTCR (Integrated System Test and CertificationRig) %Rk SH7-,

(4) Embraer ff

(a) B 1A% E-jet
02013 4% 125 AR E-Jet BAFEPAGA Z FHE L T 5 Embraer fhi%, 72K &
VD 15%REHR & BRI IR C & 5 P& £D GTF A 458k L. #MAMIITix,
Blended winglet f:f & DB EHE, FBW > AT L, EBENF 7 L U AT L&A
T 5, 76 JED E-175 (21X MRJ ] PW1200G & [W U7 7 4% (142 cm) @ PW1700G
25, 90~120 Ji D E-190,195 (Z1% C-Series fH PW1500G & [A U7 7 » 4% (185cm)
® PW1900G DR N T D,
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E-jet OITAALEHEIL FRLOMEY Th 5,
PEREm & LT,
— PW1700,1700G = ¥ v D
— HEHE
— Honeywell #3845 2 #HH 5T 45 Primus2 OEH
BUTOT 4 AF LA 5HH 5 13 inch X 10 inch O KT 4 27 L
A A BUTER, HiK - NTHAOFERR, HUD & OEHERREL 72 5,)
— NGFMS (RHATRITEBLS 27 L) OFIH]
Smart Landing 3 A5 A (Honeywell 1) #&te,

BRI & L C,
—  ROHRK AU L T2, BIKR A Rt
— APUR A DR

e & LT,

—  SMESHRBIC R LED 2 £

— E 10 FEOERFICHESE, AN RBFEZ 6,000 KFfH 225 7, 500
IRFFIC A =

— HmEZEAL ARG ETHT 52 AT A58 (fFR)

—  BHRARSNEE R )T BRI LR S R E AT D AT A

(Scheduled Structural Health Monitoring System) % X&fw
< DAt
HERREE RIRSES X7 A, BEOB BN U 7 240K

OHLH E-jet DZEHMLFEAZHED TRV | FFIC B-175 121% B787 DA 3IZPIE T
BOWAECIER L, JAERERMELEEEWT A U7 Ly R EEND, 1
FEILEA DO IEE AL, KERE & BIFORBME N 7 —a— | FEREOMEE,

A7 =7 U o 7B L OZERA 7 LT ROBREEETH D, ZHIZEDY
E-175 DR UEERIL 5% & 72 - THEAH CRJ-900 LV 4%ME 525, Lo 3 HiAE
E-170,7190,195 OUGERIL 1~2% Th D, T U BRI 5 E-jet
E2 O i AN E-190,7195,7175 DJEIZ 2018 4F, 2019 4, 2020 4ECTHH Z &
2L,

OE190-E2 @ TC A TalEk

THEEE A 1T E190-E2 73 2018 4F, E195-E2 75 2019 4F, PW1700G % #&# 4 % E175-E2
1% 2020 FEDOFIETH 5,
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Embraer #:& LT, V¥ aFAv=y MEICHI®H T Full-FBW Z@EH T 55, =
NETIZ, EVRAY xy MEZ T A TIE Legacy500/450 (2, & A <1
KC-390 IZB W TREBRAH 5,

FFIT B ST GTF 0 PW1900G 2454 L T\ 5,

E190-E2 [T o & AL Tl < | Frakato®E, /MUK LT RE, | - Rkt
SE e & C I5%IHF M CTh D, TAUT B L TRAEIIZAGERH O | WIRAT
® 45 H 121X Farnborough |2 & & 8L L 7=, 2000 FEfH 23 HEEORITRER & 45D T
3 7 A CBREIZ 160 REfICEE L7, @E ORI T MR Lzt BB
i 3T > TN B

BRETIATIA L 0 16%E T 528, 1%T= P, 3. 65%E2E /), 1. 5%I3H 4
RFBWIZ & 2, K REIT E-190/195 0 280ft% 7> & 250ft% [ ZHfg/Is S 4172, A320neo
Tl vy - 24— MR ZET 50 & 5723, A320neo D7 « v
MZXFL E190-E2 TlE7 7> « U2 R2dD T 15~30 & HET 57217 CRIET

[EAAN
E190-E2 (106 &) OHiFEREIZX. E190 (106 J&) XV 400n. m ZECNT 2800n. m |Z
35,

(b)  PFRHEFETE

2025 AELIBEDO TS A I~ T T e ORI T, HOPAA 2 B39 %
EFELTND,

O mT7 AT MroEREPBRHAT D,

©@ ==Y romilicBEEARET D, (ZAUT X0 5 2 W)

BT AT NHREIZOWT, SMRIET A R, 7T v X RO R E D
THY, TsAGI CRURFBRZ K T LI TH D,

BT AT NEEOFEHNII N E T U2 EICR O TV e), BE -
SR OMEIBRFEIZ L V| 2025 FEICITMREHICBWCHERBAEETH S L A
BTV 5, 728 Bombardier C-Series (ZXHL T AR Z BEFE 9 A FHH 172V,

(5) By T A—%
(a) Irkut #f Yakovlev &% &t/E
O 160~212 57 T ADY = v M&HEMC-21 (-200, -300, -400 ®
3UTA) T THD,
HEME o EAEMOEHE ; 40%

Yy Aviavigate ft (m> 7)) #lPD-14
Y% PW1000G (geared turbofan)
Wi o . A320, B737
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(b)

(c)

(6)

(a)

LR D 12~15%EIK
HITRAT © 2014 HER
EMBAAE 0 2017 4R
O MC-21 X UTC Aerospace Systems D%t Ratier—Figeac (7T &) »
20 FELL FIZH - THFE L CT& 7= “Active Sidestick Controller” % K7l
P L LTI TRAT 5, 2oy hr—F2K % FBY /EB)T R
T LR AR ERNE = CORBFETR A K& < MBS, Bt o #fEr A
W BT > THRBEVEERGEDS TREE 720, ZatEm RicREL<
HET 2, AWICEBEEROY A NAT 47« ar br—J3ZhET
(ZHEODOFEHDIFN L EEDNTE T,

Sukhoi ft
SSJ100 ( Sukhoi Superjet 100 ) Uk (78 Ji&. 98 i) 12D\ T, HIZA
Ly FH (100~130 JiF) =BT HTETH D,

VIR L7 Ok : JSC “Russian Avia Consortium” Corp.
Rosavia (7= I/77) &, WE4E 3 3@ O TG F W i O B A T 300~350 J&
WL EERE 3,500 km (1,890 n.m) OKRBHHEEHEOB & A K Lz, (24X
“Frigate Ecojet” L&fFIT BT, BERBEOHIIRD 5 2 KEEHN S OIEMT
ZHEEE T D) 2018 H:~2019 FEFIFRAT, 2021 FEtMiTE L L TRV, BHFEINH
DI=DIZZ D T AFNT “Frigate Ecojet” tha#L L71=, S4ERIC EW(\;/

~V) T2 EHORBJNRBRAZ MO 5 &I, B 14 m ORISR
mEﬁﬁ%Im(vaT/)Tﬁoo%ﬁ1&45t@:/yxﬁﬁgf%é
25, A320 neo O GTF PW1100G (35,000 Lbs). Leap—1A (32,900 Lbs) TiZ/h
X, RR @ Trent1000 (69,200 Lbs) ASPEERELT > 300 Cldfye & UTV MER] &
2% LT Aviadvigatel (7)) @ GTF PD-18R. [Al+LD PS-90A20 % fadili &
LTWD, 207 T ADFEED 50%IIMiRcHERE 2, 500 n.m BLF7E25, #izEatt
VRN 2 SR O CREFBHE A 4F T DT, 20 10~15 FDFEEIL 600 FEFRE TH
V. 250 BEBGE CE AU & LT\ D, R 25 B HAR T, ZRpEE LT
RRE 71T 2 f it LTV, 1 o 7 PIEER TIE e,

o ] s T AR AT IR A )
(COMAC : Commercial Aircraft Corporation of China)
C919
JAEJ : 156~163 Jif
AEANER DO2012RFET TPIE
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T U : CFM International Leap—-1C
HE. BRESRHE  : Parker Aerospace £l
APU : Honeywell £

TC GO & [FIEE T 5 2, A O HHE 2 L HIEHE O 20% 035 10%I12 F
THRF TS, FIRITIE 2015 455 2 U] (BP0 TEL VK 1 EEN) L7
0. TC BfFHEZD 2 HFEEZDTETH D, 2B, =T (CFM Leap-1C) @ TC
132015 4 6 HICHGT 52 TETH 5.

(b) ARJ21
F1[E @ Civil Aviation administration of China (CAAC) I%. ARJ21-700 7Y
MEIZ%F LT, 20144 12 H 30 H. Type Certification Z¥&f7 L 7=,

(7) Rekkof tt: (47 %)
Rekkof #EiZ. Fokkerl00 [ZOWTxmr YUl Hiia v A 7Ly MRk e
L 7= Fokker100 8 B (Fokker100 NG) % 7' F UL D L THIET 5 FiE,
Z AU Bombardier CS-100 L0 1 JEJFEY4 Y 65 kg B>,

(8) A ¥ FENDAHH
AV FERZEEERDROEY ¥ a T AP =y MEOBHFEFHE O SR &2 BT S,
6 FELINDOIRAT 2 HER L T 2012 FFITHINERZ AT 2 & TH D) L LT
W%, National Aerospace Laboratory 2AFE L. Hindustan Aeronautics £l & 3t
[FIZ TS N— FF—Zi8E L C, ReHIERIEFROEGFEHTIT I,
mETH o A FERN, 0008 (~2025 4)

PERE
—  JEJE : 90 . 70 J&
it foc Al : 2,500 km (90 JiF)

3,175 km (70 J&)
— MEEAENEE ;0 1,400 m

Wi iE D EAEMEE

it . FBW

IR ¢ ©OEAE;2.94 m, 450

ToVry 0 R IvvarozroPrERHAT S,
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(9) ONERA(Z 7 > R)

ONERA TiI#fk & = Pz a3 5 HERTICHREL L TV 2, NOVA (NextGen ONERA
Versatile Aircraft) (X A320 KV 20% %M L2 HEEIZ L TWAD23, £AUTiX
FBENSA NALORE ez Wbl e 5720, S A S AT 16:1 T A320
neo, B737 Max HH® Leap =2 2> XV 50%m <, 7rY b7 7 UIEKT, £0
TeOITHRPLH K&V, E72 NOVA OREITE 12 0T 2 K oGt nTih, =
DZOEHRETIHIVNERNDH D, H1RII VU AR TICEE L, Gull-Wing JXHE
LT, MRFEFICRS RDDE8T 5, F 2 RiIT Vo 2 BRI HEET 2%
THHIBEIARE VD, B 3 BITET A7 MEETHERII THE A 7L
v hEEHL T, VFRIERLE L TRl DU 28T 5, F4RZITITTFHE
RELTEIIC DU 28#HT 5, NOVA O IERRIZZE 183 5% @\ A8,
ZOEMEERN T P UCMAT D RERMITEENRY) — T D VR E T
F5, 22T, BAOREEBEORAOMME L, HWEEZY T 5TV 2R
AOBIOEHBECTOIRLLMEHTIL7L—REBERL TS, £HELRK
DRI RE % HT DT, &2 OHHLAFT 2 HEEZHRL 0D, JAESEH
RN DRI T D ATIRAT B DT, i o JEREER THEL & HES 2 X
THOITHEE LV, 20%BRE m ENERIE, 10%E T D UREHC LD, Y 10%%%E
TR eE L R REW AT LD EHEE S LTV 5, NOVA 1 180 Ji5., it
3,000n.m DY =y Mg s LTI SNTWDA, ZibDEINEZERH Lz
—R7 0y FHERLE DR A 2030 FEICITMMATEEE B DN TN D,

2.2 BV =y M
(1) Cessnaft
Citation Latitude EVRAY =y AT TH Y | 2014 4 3 HITHRIT
RN ORAKZr— L7 7 R L, 2015 EOHiGHRAZ HfE L T2,
FHEART —XIITRLOHEY ThH D,
FEHEC 10 N, MiReEERAE : 2,500 n.m,
PW306D % 2 AA%HL, filit% : US$14.9 Mill

RR #£0> AE3007 =2 ¥ v A #5# L 7= Citation X 1ZZ DT E M = 0.935 D
WIARZ IS L CHFREME CRIEDOHM & 72 57, Citation X OFIFRITIL
1990 AERTHIT, ZNFETIEI M = 0.92 TEMINTEZ, ZNE TORK
M BJ X RR #1000 RB725 = 2 U A 4&# L 7 Gulfstream £ G650 (M= 0. 925)
THoTl,
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(2) Embraer &
Legacy500
2012 4F 11 7 27 BICHIARATICRREI L, 2014 4£ 10 7 10 A IZEPEY) 51 % 5]
LT,
— LRARVEIRATV v ME
FLACEREE 3,000 n.m
— Kt~ v %0.78
[AI#%I%. Cessna Latitude, Bombardier Learjet 70,75 &#i&d 5.
IR EORHEUL TRLOME Y,
—  BEEES AT L Fly By Wire 52 (Parker Aerospace 5 Embraer .
BAE % B9 5-)
— Mg AP EAHM . (Embraer #:& LTHI)

Legacy600,650

FAFHE A THY | TiGHRASN TS,

— 12 AFEY (EVRAY vy MEER),

19~37 AV (hREHHAR)

— ke EERE 3, 400 n.m

— &L~ v 0. 78
[A#%i%. Bombardier Challenger ¥V — X &HAT D,
HAlt EOFHIT FREOE Y,

—  Ht 2T L4 1 Fly By Wire Fak

(3) EHZE TELEMATE (AVIC : Aviation Industry Corporation of China)
Airshow China 2012 {2 China New Generation Business Jet : [EV ik IEHE.
EEIEHL, MWV EEEHE LR R AT 2y M 2AF LT,

(4) Honda Aircraft Company
Honda jet ClI= Y D FHEHIC T, AN = VU FEEZREL T
FEPN S BERBOILKRE X -7-, ZOHANOMBEAITER EZEEHoMmEIC X
DIRPIREE~ v R T2 TH DN, R Z1E CFD & EGREER TAT LD
RIS LV b 5% B3 2= DU BRI o7, =P U3 IV #%
FiZH, ZZWMAAND DT 7 UEREFITRITERK S AL TH22 T, TRAEASA
2N HRNANC T T THE ETOFEEEZRZICLTEBY , EHEIZEE L7z A
0 AT ORE DR AEE M X, 3 v 2 ERRE ORIV S 2T H R R
ICTEEZFEBL L TV 5, E EEERAENL TV DO BT 2025 FFEIZ BT
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DRABEUB Z —R7 7 BT 256 Th D, NASABERLTWD 12025 4
F TITHRE 50%HI (2% L, LM (Lockheed Martin) FHiZHi&E V£ IREE & FijdEE
AR CHA LARE T, M B DEWEEORTERIC VB =2 ¥ v 2 ##d
LIFREATRZE LTS, 7 7 VB IERL STy,

RR 23 LM 23242 L7z Ultra Fan |[LEfE 174 inch C, HE, HOHEHNH D

ZU Ty K77 ORFE D575, BPRIZERE 102 inch @ B777 ] Trent 800
D 6K LTHAHIRY BT 22% B R SN D, N I3k BWFZEATH] Dk
BEOBLERRRFHI T, MFEOKIBR TESBMANZM L2 DL, B EE~DdEX
WL D STOL &I~ T, UBB =¥ 23 R+ 2 HEEZMZIEL T 5D,
%< DTV U AEHNEZ CFD THRFT L, Bk LEHHEEICTM X LD A& S
NDHZLEEMWRLIZZEND, UHB = P U AEH TIIA L X AN EYETH 5 HE
PEDSEIVY,

(BE) =D PO IS VFN614
BANETRROEY,
- PSS RaR R O LA
(RRBGIMRE DM FIC X0 | FKEGEE MK < 72 5 )
© REHEETOT DU ~DEYDRAOFRENEZ T b5,
TR EEL TE D,
TR A~ 2RI 5,
VFW614 O F T — X
I D40 ~ 44 4
KALEEE ¢ 700 ~ 720 km/h
fiiiEE ;2,010 km
BEVERREE ;6,325 m
TP RR/SNECMA M45H 2 J
WIFRAT : 197144 A

(5) XTI#: CKE, 7r3—)
6 5D VIOL BV AEZBIFET DRI CTH 5, T OKOHEEIT, A0 TR
IZHE SN EMEOEIMEIZ90° EATE5 2 BIIZEHDIAEND 1 &
DEFSEOFE I T KT 7PN L D,

2.3 X—ARTua vy 7

THEBREL S D 72 SREFEME D @mWZ —R 7 1y TRRIE. AATRFF OB T BREEX R C
TR E L THEENENZ LN < OBFFEEHH D,
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(1) ATREE (TR AZVT)
ATR-600 DAL LT, 90 i 7 7 A& MatH, (51 20 4£[# T, 1, 000 HEfE
DT Z TH)

MRAKSEL © BT8T DRMAIZAE ] L2 A L0 &7V I a0 Y & i,
BEM O, WAAOIRE), EEL2ZE LSV,
MRS SEET VI BREMHT 5 Z LIV BATLR Y T%EER,
AL, Zu7 =LA, 27~y NIZERERA, e Loz, #6460
LT 5,
HREYE
Boeing & 2[R C Mandrel wound—carbon fiber production process
(MREBORNEEM T ) TV T BN TAH— b7 L—T7 0B % L TIRfE

NV BT 2 — KRB TFIE) ZBR%.

— Z—R7ay I A, (Boeing #§ & HiA L72WY)
90 = 0 PWI2T DO&iME, (RE 15% LA LD

(2) Bombardier ft
Q400 (70 ) DA MLy F XA (90 ) 122\ T, BTl AR
RiEETH 5, B L, FFEIZ Z OIS LIS ORI L A2, BRI S IR < |
RN A O F ECIIHES 22 LAMETH 5,
ATR72 1Z%F L TR Q400 237272V DITRE NN = TH 5, PWC ORRFt
TIE. 98 Jif T E 600 kph OFEIRT, = ¥ /3T — 4,500~4, 850 kW LA |
IIRE L OFEGRIZ IR > TV D,

(3) HEA—=D

(a)  VHEHTZEHE
2015 AERTBAAA D T0~90 JiF D MAT00 ZBAREH CTH 5, (2016 FEHITRAIT & DIF
wWbdHv)
MA700 13 26.5 t OFEIKRT, &HEE 650 kph 23 A[HEZR 5, 000 kW (6, 700 shp)
ORI P w#BE LTS, ZHUTAIT Singapore @ Changi 28 #k THKEK
@MmzﬁvzyF%@HP&@%%%ﬁé&bf\MRE®1SMt%§Iy
bﬁmzsmt\kﬁz6MK_& o TFRDILFZEFROIRHME Y &2 EE L
72HbOT, EEEEETOETICHHE Ef%é

(b) e ZERE

19 B> Y-12 (P&W #1384 PT-6 $#5# D XFEHE) Orfifk & LT, Y-12F #BA%+
ThHhbd, ZOWKOEEMEHRILT~12% & 725 TIE,
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(4) KAI (Korean Aerospace Industries ft)
90 7 T A Z—R7uy oKL BT, (VYatrdzy MEID
B ALZR,) TP 1X PV Canada #H8AER 45,
T & G m» WA A =D OB IIN AR TH DN, HEEEHOZD,
Q400 JRAT 2 F9E3 % Bombardier £ & D FITRANL LR o 72,
Z OFERITIR Q400 OKHEE 667 kph L v BT 680 kph 2 HFE L T
Do

(5) Hindustan (£ > F)
Hindustan & NAL OI:[FECTRZ4 5 VU ¥ g U EHRE RTATO 1. 70 D
90 i~ & KIAULT 2 FHECRAF & 1L $ 726M, 2020 FHiGHHRADTETH 5,
Z OB O KHTH X ATR72 @ 510 kph & [@%0> 550 kph & B L T\
2o

(6) RAL (f > Kx¥7)

AV RRUTMZEHBERT LA - TET Y - A XA (RAD) 1% 2014
HEAH8H, 77UADY T NRFX v Y — « VAT ARt EHFET, EARS
T PR A i SN 2 — R T a o TR TRB0J (ERE 4 80 i) DBE - i %
THZETARBLEZEEZHDNC L, Xy Y — « VAT NADEIRERGH &
YL, RLIFAEDOT T v b7+ —2z28E L, 2017 FITHRITE TEL TV D,

(7) JERECT0 140 57 7 ABA DB h L2 R

Seat-Mile 2 A N DBLEMND, BIKY A XDOKAELOMEH Y,

RSN
125~140 Ji 7 T A DK 160~180 Jif 7 T AZERPBITLoOH 5,
(TA319, B737-700] 7% [A320,7A321, B737-800,/-900] ~~,)
L0 fELL T 7 7 ADOKKRZRIE L T D A—h W3, @Rz P ORI
IV 120225 7 T ARKOHTG~DEH 2R ATV D,
T0 57 T Ak, 90 7 T AT 100 7 7 AREICBAITL TR Y, T0 %
752DV xy MEIZZ —R 70y THICEEZ b > T\ 5,

(8) ¥HIZ—RT v 7
PREHE I & AR AR R O BE K T 2013 4F1X 1990 AELARE#I D T, Hifer Sz
20~99 JEREDORI N — R T v T TH o7, 500 n.m LLF OB T,
EEEICTHREIS KM TEL Y =R 7 7 ML, TEEKHOZ—R T 1 v
THED T DHNRB R, 2 F—R 70y THITEEMEN T Tk, 7 na
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NI OERE., R TREORY DAL TE R, BERLLS BT D
M EIN T Do 7=, Dowty Propeller fCIIEAERNZIZIFIFA T Aotz
CEDIZ kv . MgEM L2 TR, TRALEHOTHEME L., 7 r T 2KOR
BEZHRH LTV, 8O m T EE ME G ICALEICERE LY, 457
DEAIBICT O TR ETARARKEZEZA D Z LI NTVND, NASA &
Georgia Tech 23 KBAfE OWHARAY | A O = — & & IL[E TR L7z CFD £
fifi%. Dowty, UTC IZ b ENTEY | BEFEOWNITHR X —R 7 v v 7RO HEL
DRSS NL TN D,

2.4 HEEE
(1) B
(a) HiSAC (High Speed Aircraft)
Sukhoi = (@ <> 7). Alenia f= (A # U 7). Dassault t£ (77 &)
Environmentally Friendly High—speed Aircraft, HiSAC., Research Project @
—ER& LT, SSB] OtsE (BE W, H)— FEIRE) Z2FEH L T\ 5,

(b) TsAGI (7 %) ,Sukhoi #t
TsAGL (v 27 H Ui ZE AR J1 FAFFE7T) . Sukhoi #1234+ L | SSBJ @
WIIEREH 2 BRA L7z, BIRD B 4 O DU BB L, 2 DOMEE
B3, SMoEELEAT LI TH S,

TR, 77 VEBEHIEO OIS O T OWE M EREAE 2D &
INCRWT BTN S L, £ OFEALEIS, EIKORTHE M O EEER
TR B~ OB AT 5 X 51T, RIS R AR O AL E
Thd,

ZOfE R BERE B EEERITT ORISR A DT, Y2y b
WEERELS TTAMERSHDH, NASA TIEY = v MESZ T 572012,
BIMDONA RAFEEDH D “Three-Stream” T2 TV ZHAFFEL TV D)
TsAGL Tl& 2025 4RI HaERE GEft~ » T 1.8) OAATZFHH L T
W5,

(¢) HyperMach Aerospace #= (Z&[E)

2011 40 Paris Air Show THER L 7R 2 B8 U ALER: [T HIAE 6, 500 ki,
R~ o B 4.5, FEH 35 A) D Sonic Star Supersonic Business Jet %
NFE LT,

T Y1 65,000 Lbs #: /7 D H-Magjet 4400 hybrid turbofan ramjet engine
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TH Y. Sonic Blue t: CK[E) 2BIFEFTH D,

(2) XkH
(a) Gulfstream ffNASA
[GulfstreamlV () /o> > F &/, RollsRoyce & Tay651] (ZC,
TV REBIEICE D M BB A FEHE L T\ D,
TV AT

KL~ v ~E N P
KT (@FRE) : 15,000 Lbs
INA N : 3

U T, Supersonic Business Jet OFFFHGEHNE 2 /A L1z, FFEIE.
ffE T RE 2ot . ERVIAMR, FIERROFER, Y=w 7 7T — AT 5=
v A4y k (Relaxed isentropic inlet : =Y U MREZHIL BT,
V=7 7= AHIEET HHRIC inlet 2E0E) HTH D,

(b) Aerion £k
HEFEE YR ATz M (LL6M, 8~12 ) A#ER L TV 25 Aerion t:
., NASA & S TN L 12 AT B RS T b K O &
RCHFLHRL, FRITEOMEFABEE I BN TE L RRL
2o —JH. %55 HICHEROBEMT 20 Tl - 7= PRW 40 JT8D (358 7=
e TS ER TR ] 2 T T 1T RS % AR AT 18 2 BLNIC B o
DU RBET D E LTV, GE 428 Passport 20 T ¥ L DB
FUCEAET 5 = & Rt E B L, 7285, Nerion HIZEEARY £ % &
WG R PR L T B L DT L Th B,

Aerion FEITHER DAL XA /SR JT 8D 2 ¥ W & D SSB 23 Bl i JL e
WG CTERWEOFRFERERS STV, ZDIFE AS2 &4
72 3 FEEZE T, 2021 4RIC TC HfG % B 598kl 2 36 & L7, #ilikh
Bt 2 K PEVEREIRT 2> & ROEFEMT ~, /X— b — & 72 % OEM (Original
Equipment Manufacturer : flitt 7 7 o R0 HLE) (&—fF Tl < H[FE
CRIAGEAZ U5 L, A2 HIET Z iz Lz, ARBIRO FEIX
FEENTWAD, IEITEEN Gulfstream £ G450 L[FSEIC2 5 X H
PER IR S5, RIS 3 oo ¥ L 134 HE /7 16, 000 Lbs 234 EE T,

BEIII BN 29 57, GE #12% Bombardier 0 Global7000,”
8000 [f 1T IZBAFE T D Passport 2 ¥ OIRRICHIE N B 5, FHEITATH
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INTF B DEEMTEN, IREOMEHIRE, 7 —/SL7IZIETH 2=

ICHETE DR LEAMICI LIV EIRRT WD, FaEHE THRIINEEK
DEHNT 1D OBM IR TEERD DO T2 <, Aerion tEASFRAERS &
EEZAOEBL T, #E0 OEM ICFEMEREH. V774 F oA VB,
HMRAEE Z D, EIPHEE T = — X F Tld Aerion N E &4 A
L. A= M F—=ZITAEERDRNE LTS,

Aerion fHiZiEZ= 10 AE12$100M UL E A3 U C. New York~London % 4 HffH]
PN THRATTE 2 BV R ABED ARG 51T > TV D, ik IL$100M LA E
EDZ L BEMEND 25 )7 RIVORETES T 50 #4530 Lol 215 TRV,

A1k 20 4EC 600 HEDOTEE A THIL TV 5, 7272 Global 6000 0>$60M (2 5%}
LEffiCdh v, BEGES TENEL®mWOT, 580 ThD 774
Ny — L IFHEME ) O o MMEEZ%E> Ab Wb, Ll
Gulfstream £ TH M = 0.925 THKHML T E 5$65M D 6650 D AKX @& < |
S LIZ 2017 4F & O FER T sl 1 XE TldZevy & AT % Boston
@ Spike Aerospace Inc. TITEKMULHE M = 1.6 D S-512 & 2018 I ghA
SEDHELTND, ZOKITIERGURDO - D& e < NEERED KT X
7 ) = NI E R T 5, NASA 1 2010 4ELISK, Boeing £ /&% O Lockheed
Martin ff:& 3[E Tl BB E HARITICHERMK T — AR EME L T 72
25, FEAMKIX 2025 FELIREE LTV 5, & Z T Aerion fhHITi&MuE L 41
ETiEM = 1.6, BRETITEFERITE LT,

Aerionth & Airbus #EBAREFH TIN5 il i A FE B S T O &
B L7, Airbus tH13_E#REATE %2 Reno (ZYRIE L T, BefEREDZE 7], 1‘%3&\
FBW AT Hil1H 36 L ORIEIAFIC BT~ % F PR ik 2 429~ %5 — 7 T\ Aerion
LIS EEHICEET 5 2 E CORRMERE., B O Y —L,
FEFFIUAS 9 2 D Z2 14K C Adrbus D = EREREBRFE 2 S8 9%, Aerion
£ SSBJ AS2 (X~ v/ N 1.6, 12 %, 4,750 n.m, fFx AKEEREEE = 52,200
kg T, 2019 FEMIMEAT, 2021 itz HEE L TV 5, BEERRITHFTF SN
% HE C It ERE R R O M = 1. 4 C 8 F MR TEE L O FE ETIEM=0. 95
T, V=w I T = AOREN NS TS ERRAITONF SN Lk E T
M= 1.156~1.20 T&MHTT 5, 2018 -7 516 F I 7 2 ZEPkBR % FLYE Stageb
/ Chapter14 |2 G 272012, #ERkD JT8D MFENHHFT= T 33 &
L. BERERHCIMEBE T (L O T O KEEREHEN 2485, IRITREEAH
%Lkb FHED 90%JE I iz L 0 IRPLE 20% N5, F I3 E AR
TICH L7z LBP = P VRO D a T « m DU EEREL, RWT
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(c)

Tierl ¥ 774 ¥ —iEE &40 L, MFILSIOM LA ETH Y | 20 47T 600
HOTEZ FiAte,

Aerion #E1% AS-2 (ICEI LT, 2014 45, Airbus #EBABrTHTERM & &R & KON
HIGER B BT B @ A7 L7, 2021 AE91R1T, 2023 ARt As B
BT, BINOY T T A4 F = A 2 CREE L FEIM A KE OB
T CHRAMASLZAT 9. Airbus FHITEAMIAGHEEZ 7V JIICEET S
ZLEERTRETBHEEAVWEERD TWDHD, ETBETEE Y 3 AKX
DH, TOEHEETEM = 0.95 TOREREETOFIZHELNHD LR 60
TV D, 2014 FFITNERE LGN L TR b 2B & STV D3,
BREHTIIRTIZR SN ORED B 5, £ O—-2i, 2014 412 ICAO 23l7E L
TR ERAETH Y | HEROIE N A 2D JT8D 12 B HES 17, 000
Lbs 7 T ADH T P UNMBEIL o2 L THDH, —H. ICA0O & FAA
IR A X CERREREMEE L2 TVD 2 2D, BRI BRI
BORESOBHEND BT RBEICTRELZF-E L X0 ICHIFLTY
%o

Aerion £L1Z SSBT AS2 OFIXIFFH 2 2017 R £ CICHIBE T A FETH 5.
Z OWEWIIE . FAA 23 55,000 kel E ORI IZER S LY Stage—5 (=1CAO

Chapter-14) Z i 9~ 2 Al T & 5, AS2 D i KHEERE £ 13 55, 000 ke LL T (2020
FE T Stage4 DEMIND) THLHR, FHEPEALTHEE L RDGE
W2 2 TV 5D, fHLHFER 5 FELUND TC BN &HFETH H, =P iiD
WTIE 2 BRI DD E L TVDH, WL b HERE & BT O Tt 2 24

% LD BEBEHUZIIHES) 15, 000Lbs T BPR=1~2 231 T % 73,

BREHEZ 7 U T4 52023 4 DLES BB THUREERE DV IR IS 72 D

KL~ v B B RO~ v B M=LL B, T — A/ DT~ N M= 2,
WifeR BERE - 5 BEEECHT  M=1. 4 T 4750n. m, 5 PR 5858 M=0. 95 T 5, 300

nm CTdhHb,
BEFIZ BN CIE Airbus B3V A5 A LS A KIS 5,

1 #$$120M T Fractional Ownership @ Flexjet f=2% 20 #$387E L T\ 5,

Boeing %t

Z®D 10 4Eff, Sonic Cruiser OBEEMEI DRI HILTETEH Y | BREAE,

KY =y 7 7 =Lz RET 5ROV T 2012 4 4 IR 2 IS LTz,
FiIko@Ey,
TR T — P&, ERETAVHZEETD,
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TV EER B, BEREMICHKEL., BICHER D EZAEY =27 0
VETDH I LIRS A IRE T D,

(d)  NASA & & 2l - 7o B FEBE OATIE

(i) NASA
O

O

N+1 GEARN) . N+2 (2020~254), N+3 (2030~354F) @
AW RCCH A T RE 2R BT I K B E AR OMFZEIC N 2 T

LANCET (Lift and Nozzle Change Effect on Tail Shock)

Quiet spike

SCAMP (Superboom Caustic Analysis and Measurement Program)

WSPR (Waveform and Sonicboom Perception and Response)
FOTa T T AREITH TH D,
FIZ 2012412 K22 & Lockheed Martin #E23 H[EAF4E 24T - 7= X-56A
MAD (Multi-utility Aeroelactic Demonstration Program) % 5| f
X . 2012 FFKITIE ., FaINT (Farfield Investigation of NO Boom
Threshold) IZTY =y 7 7 —AICHLLIH#HBRLZBM LTz, (ZDO7
17T AR, JAXA, fIABE LTV D, F/A-18 OBEHRITICEY
V=7 T = AOREBRIZONWT, Mk EETHZITH, Y=
77— LS EICEE LR 0BIR, BT ER LT 100 < A LTS
O ETIEBE ORI Z A 5FOHRZEBN L1z, T bDBERLEIIN
TR, RBEDOERICBIE TH - 72,)
NASA Tli, 4%, Y=v 7 7T — 2D LY ZHEftRIcFRL, /M1
v MOEREE, B, BREZSETUNLZ i T 2 2 LA ATHE
I BRIV AT KO R OZERERE . mmERKIGR, =0
FPEE W B m sR B IS . R ORI 00 22 ) M S O R ORI & H iR
L7t afel T 2 TETH 5,

NASA 1% 2009 41T Lockheed Martin & Boeing fHIZRI &4 12K T — LR
B OPIIIER R & £ O EJRFER A Z5E L, Lockheed fhi 3 F& D
100 k% | Boeing tHid3 kic= v ¥ % S L= R 72 B RED 70 fiF
AR LT, WA KT TV 5, NASA OFL Ef#HT CTid. 105 PLAB &
YV = 7 —ML% T5PLdB £ TIREFIRE T 5 A3, 2013 FRICHE ST
JEIRAFRERFE RICB N T INDBER SN2 &b, ROAT v T L L
T, ERAITTHRAET D X-Plane FHEOARBERDHICE -T2, HEE
300,000 Lbs F TOMEMED 7' — L 5B 2 i HE © % % BfEpe & &
25,000 Lbs, & & 100 ft @ X-Plane (& X 2ITHEIET — & 1% 40 4ELL
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RO BTz B S ERATEE L O HH 2 B A rTREtER B D, 2
HICTPREPAR S AUE, 2017 FEIZICFERIRR R 21TV, 2019 4R ISR
ITHRA[BEL 72 B,

ICAO | % CAEP (B2 BR B fRGE T B) OICH E M 7 N — 7 2% L L
%ﬁ%%ﬁ#éﬁ@ﬁ%%&%%@%ﬁﬁ_iémﬁ®ﬁmf—&\
PO 2 E S 2 HIEORGER X O AAGEFIEOML A LETH DH &
LTCTW5b, NASA O ANDOFFFE . Richard Seabass & Albert George
LRI DRE B S AT AL 1L S 72 1969 -t E Tz, #iRoH o
AB IR E Y =y 77— 22 BRAT 2 AR EZ I LTz,
2003 H=1Z NASA 1% O %% 3 H L T Northrop F-5E O E IR %2 tef&
LB OJE ) ERARRN 2 SERE L7223, MU TR O AR 21 Tl R+
IR Z EDNVHIBA L, KT — 2L DT D O IR Bl AL S BT - Ak Rt
VT NPRETIR Y | ART — ATRR D EGUE & 4 < FRE A R D a4
EHAE U, MOBBEIXAMOFITT 7R E T, F-16AIC XD 7«
— /b R§BR & i EOF 2R CORUERER T, 70~80 PLdB @ H & %1372,
CHIEENTHEHOBEB T ZHEETH DL, ZNUNEBARE L #EL
7-Z &3, X-Plane O FHEERIZEE)S > T35, Lockheed DMK
1044-2 1% Concorde & [A] U 100 f#5# CEHEEL T & 2 03 fWiie i 3, 900
nm kY 40%E < BffEE L 185 ton LV 14%#\ >, Lockheed fD%
FtH Boeing fLOFRE b HITIKT — A DFREW - LN b, REIT
NASA @ 300% [\ RZERIZ56 L 260% 4 #h% L TU %, 1044-2 1% Concorde
@ RR #E84 Olympus = ¥ DEL THMERR A Ly MIxt L, #E1E72
JEAE & TR OA Ly REMER L, GE #haskzes L Hf%E LT\ 5 0]
B AT 2P ERAL TS, 7277 2021 FELIE (L S 5 22
PEBR G HE ISR LA BB B e STV D

(ii)  Lockheed Martin ff,/NASA
Lockheed Martin #Ei, NASA O N-+2 AFZEC, &AM AT HE 2K 7
— L0 SST ORI 2 L, T ORER, Kt~ v B0 17, Wit
5,000 n.m CRFEVEREHR) 4,000 n.m CKBERENT) . FERGH : 80 i DA% H
BT 5 & ofsiwm e s,

Lockheed Martin #1:¢> Skunk Work TiX, A E ¥ 3 A & iREHE~0DE %

%<NmA@ﬁ7~A£ﬁ%@@%uﬁ%#wtom%@Qm$Nmmt
Supersonic Technology) f(% [ FHE & RS T2 EH T 57202, BED LK
_;D@%ﬁwﬁgﬂﬁa:i@ﬂm_@éﬁ_m#éné Z DAL B
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I% 100~120 Jf#E S d B ORGHEEI 2152 2 & TH DM, EHEAIZITIEAR
D TR AKBRICHEHAFRETHDHZETHDH, NASA TlXV=v7 « 77—
DRI A D2 7 WEIPHIZ T S LU, 2020 AR HILIRRLZ 350~500
FED SSBJ & 500 BELL LD SST DFENHH EEZTND

BITE D22 Tl Eﬁ@&MTN%ﬂ@‘&@ﬁm%%< el E NN
QueSST DFXFHTIIMEE . #it=E, = Yrkxn, ¥, B2 &U%xﬂ#
b OB LK 2o T DRHICEB LW K D ICRGEHT 5, B D
DR R H) 2 12 IR <BRIC L TR &, F2en/r S FHRNIBIC2 D,
425 94ft @ QueSST IZ Concorde ¢ 105PNLAB ¢ N I X ¥ 20 f%##7>72 T5PNLAB
DY A LD oS ND, BEETHY 2oV U ZiR% S k-
HIcEAS 2 &b %wD@%@%ﬁmL FlehF— R, BEREIRO I
= T MR K ONE T O FEI/KERREOE )i % & e Rk 72 i T ) 4 Ah
& fEE &@ﬁf%ﬁ%bf i Elzjm < ETTEME N TWD, B0
B LR — R TEME L IR 2/ N0 T, TV U X FIZK D007
MR AT L& Z D,

2017 RIZFEMET 2 BWHRBRIC L 0 SN 7T — X ITR TERTHRAE SN,
2019 FERIZITT 5 X-Plane DFRFEF « BUEIZ T, S EDOFMTHSFTE D,
2020 FENDHIED Y =y 7« 7 — AFHliEEBRICIE, M OBFTEE b ST
& %, QueSST 78 Edward AFB DN THATTE 5 K 5 IZ7ehuiE, 2021~2023 4FIZ
XY=y 7 « 7= LDOER~DOHEZFTET 2T E FEHiT 5,

(iii) Boeing ff,NASA

N+2, N+3 OEAIZT, MET— 28], TS, Mek #HEtE, A7 L0
RN TG 28 Th 5, K7 — 24 SSBJ 1% 2020 FEEHSEBL AT HE
THY . 2030 FF~2035 21T KA SST OEBMAFREL O RLE L 2B TWVW5D,

(iv)  Gulfstream ff,NASA

(e)

BEERERECSXAY 2y hOY =y 7 7 — AR EICHT TS Th 5,

Spike
BRI (2015 4F) -

KT M=1.6, BxmdEE M=1.8, LK 18 AOBZTHEE Y 1 A1 Spike-S512
%Fﬂﬁ%qu“g?)é k%1% $ 8OM T. New York~London % 4 BFfA CHRITTX

o (FAA 23fe FEBZ HR T2 2L LT\ 5 Z &, Boeing . Lockheed Martine

%tN%A#\/:y&7~Aﬁﬁ@t@K%gﬁ%®mﬁ%ﬁ LTWAMN,
WEDE ZAREITHTW WD g, i ERITEI 2R LT\ %) Spike 1
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121X Airbus ff. Bombardier ff. Gulfstream fEHE OHEHTENR LBV . HAYID
AR E DR AOREZ AT ADOREZOREF R E b lbo T 5,
FERRERN 2018 RN EHIE TH 5,
Spike Aerospace f:23, LA FDEEZITH Z L AL LT,
DA (AN RIRS AR 22 ET 5,
TV (JT8D) 1E 2020 4EA 5 D ICAO DEX T HIH Chapterld Z & L
RO TV it 5,
V-tail Z @ OREBKICEELT 5,
flfo BB A 3, 500 n.m A5 5,000 ~ 6,000 n.mZIERET 5,

I A

T HETH DN, FEIRIX Aerion £, Spike thF\ZEETH D, (41
AR INT AR MO TIER) Zhud, Bl kEorZexra— (3R
2> B BT W OFEAL) 12 K D ELITER I O IRPU A8 <, o m %
gy, Bk OR G ma— REMET LMol B THA D, BT,
ZORRIZ, BEVRAY =y bOBEHEMIZIH OB (77 B XAOFMEM) 12
BArielaErEE b o 2 Licb i b,
— BHEHEEOEHALT A ANEEREAT S EH S d,

S-512 DOBAFE @A (2016 4) -

NASA (X X-plane @ QueSST (X7 — LB FE HEFE) I LV | 7T —AEBEEITHT 2
TMROBIGT — 2 ZWET D5 TETH L, BURF A TIL, A 7Rl & LT 75PLdB
EGRE LTS Z 05 (Concorde D7 — AB&FF 106PLAB) . [ iR H A T
MFFEIND DL TOPLAB LR & B X LD, S-512 OHIMIHFFE Tld 75PLdB % H i
ELTENTOPLABIZHETHIAGELR DL LD L ThD, 703 S-512 Xk m ikt
WREEM=1. 6, FERGHEL : 8~18 Ji, MifvcihMfEILfE T 4200n. m, #F -T6,200n.m T
bo, FRIIIEERRT 7 v 7 ELRERERY T v T EHA TV D, EEK
35 L CFD 12X » TV, CD-Adapco #10D> STAR-CCM+E4E Y 7 M & H L, %2
FIWNZBUBRVR ORI, SRS T, SR E YV = v 7 7 — A ORI R
& LT, AiHTEES (bow—shock) Z#¥EX 7= DI THEE /< LCHIT, EE A2 K
BB L LCHIBEAS LTWD I ETHD, 7T A VR TIERI%E Y
T T EEE L CENINREZRELTWD, V= 7 T — LR TR, Hi)
5 H AR & OIS AT A DFT AKIZ CFD 2 VT 5,

aAy b YY) EREAEEZEL VN, KR, W OB EE I
RKBEBAERICEDENERTH D, UL, RO Y = 7 7 — A2 iR
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EUTETDZ LB LD, RIEBMERE L2 &I X DHEREME
REDIK ISR LTI, &WERTR 7 7 v 7 L BHRERZ 7 7 v 7T OEHIC L~ T
KALL TWDERTH D,

- $-512 DB (2017 4F)

BN EFGIE > T, S-512 DICFZELFHE 2 7F Ml 75 /Tt 5 Eh L
TWE, —F ZhEWTL T, 20,000Lb > 2 EEDKFEZEZH L TE
Y, 2018 EFHICEFBHDOAGE S, FIZ 2019 EFKFE TICREPEFET 585
FDORATHBRET 5, =115 DFERZ/F 0 THEFIRIZEE EIC T EFERITH
FEEZC, 22 /B, AifclERE 6200n.m D S-612 2575, 2021 EiEIZ AT,
2023 FEIZHALE HI57

(f) Boom Technology # (5 /3—)

NASA DIFFEH DR T — 2+ (R~ v ~"OBER L 1358720 . £& LT EE M=2.2
THRATT D, HEIRIL 45~55 Jif, —AROEGHETHY | =V 3 EE#
T, B 170ft, I8 60ft Thd V. MHiHLEREE 4500n. m E T ORRHKR T & EM IS
XV aX R NETIF5, 2023 FFTO TC BFUGEFHE L TEHY ., 2017 FRIZITHK
FID 10 BE AT L7z Virgin Galactic #EOHEERFY The Spaceship £ & H[AE]
T 1/3 g R XB-1 THRATRBR Z 46 5, XB-1 13K & 68ft, IR 17ft, #E
£ 13,5001b TH Y., =YL GE J85-21 (3,5001b) % 3 FEHE#H; L. M=2.2 K
LA THLREIERE 1, 000n. m 2 HIEL TV 5,

2.5 [HlERELE
Agusta Westland £EA% 2013 /XY =7 2 3 —|ZT” Project Zero” 7 4 /v hma—&
iR Lc, ZHIIREREANT L e —2ThH Y | [EHEREEOFEIN
HEFET HRRICEFF SN TS, ERICHDIAENTZT 4V b —& ClE EH KO
AKFEAAT 24TV, HBAORPFITFEER THOND, 7o, AT 2017 4 HERIC
T4V hr—% AW609 ZBAFE T TH D,
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3.

HEN IR D DML ER ~DS AT DN T

3. 1 MUZEHEEIN O R E—H B3l & DFE W

HENEER ) O ESI TS AT D008, HHE B HIZOW TR BRI,
& O EOFERMENEZTRH L TBLL ZENEHETHDHDO T, ZHITDONT
LLFIZHED 5,

(1) &2t/ fEEE
LA DT E . ¥ AT LRI LT, [RITORHT R OERE] N LEITATA 7R
WVER72 B DO FEAETESR T extremely improbable (107° [EILA T /AT TH D Z
ENERIND, BEIEOLGAIL, AT AHFEICKR L TR L CoOME L7220 |
FUR S D HPE I AR RIT, M2 O AR L < ITHEW,

(2) BELWEREESME
LZEASAE RO i > AT DORERMIZLL T OME@Y T, HEIEOLA LY
ik L,

RLEE . —45 ~ +70 (°C)

XUt 1 4.44 ~ 169.73 (kPa-abs)

30 : PSD 0.08 (G*Hz)

T o (EFR) 95+4%

g CEEMN 6 (6), M7 7 vi= 20 (6)
EAEMEE  :-1.0 ~ +n (6)

n=2.1+24,000 / (W+10,000), W: Fff=eEfHE (Lbs)

(3) HEERH
WLZERE D IRAT D 22 UL L PRI O TH v | BH I,
BAOHIMIAIE L TREL 2%, (ABEOSEEIIHIMEFAEITREE )
B+ & 2 A&k E OFE &S 50 kg BN 2 & MAEROLE ., BEkEERIX
100~150 kg FREEHINNT D, (MIZEREORATIEREIT R & DE . HEIZHE]
LTI 5,)

(4) BERE - BT = — XOF(E
HEYEE, HEE e —>ETdE—>HE Y n ) 2R (b L
IZHHETH D08, MZEHEDOSE . KRB £ TOINE, Rl E LT OJRGE -
fEIRITH ETIT 5 2 LT 0 | BERR ERE T = — XDMFEE L, 2 CTREE (LA
S I D258, ORI, MzmosEigo 75 (RS HiE
T2 ERIELANT/2 D) IO 7 = —XTHRET D,

108



B« BEAEFERF O /N A 1y hU— 7 m— RORER, 2EHEER S ORI O L

(5) #fcEDU—rm—FR

2D E, BEIE L IR LT, #fit Loy —27 v — N3 TRE VY,
s Mizeiid 3 ot ZEMoEE ThH Y, AMEN6 (FELEE : 3 Fm, [ix
3WHE D), HHET N 2T 4 (fE, B XH L Ary hL) THY, BEIHEO
Ga L OBRIENEMTH D, Elo. FRICEPRLIERNRSZ N Lob, ﬂﬁ¢
W& R Gras, Ao B, &l - gL 0721E) b2V, BARIC
&h%ﬁ%%<%okEﬁ%ﬁ%@%m%ﬁ@bf%ﬁ%ﬁﬁb(%@%_Ei
DT EIETERY), BRE TRAITERHE L 2T TR b,

3.2 =—X LB
(1) tEEMOEMEZENLD=—
fizetl, BEVEICH T2 =— XX FREOEY T, JREREFETH D,
BRETEAE (B A= rr¥—)
e,
RN (& Hom e — ERHE, BT

(2) Hdiro&m
AT 3.1 BHIZ TR | BER LU ERN & 505, MlzEisdfro A7
FMIZABEOZNLIRERFETH D,
RSN
AL,
BEHHE RO L

UL,

HEhk,
TR H—T = — AYGE,
TR (BTZEt%) O sl (B EhE)

3.3 ZALEH
HEIHEER D SMZEER~OS AT OBEMITILLTOHEY Th 5,

(1) #HH AT 2O LF—HLE L TOE
ML, MZEEOH 10 kW 7 T 2AOIEF HER,FANSBERICEAT 5 2 &
AT, TERE SRR EIERL) ZfEH L7 AT L% T 2. Dk,
EAIRENHIRFCE D [EREMETIREEM] OBAMERIZIES & #0100 kW
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MBAHT v ko 7T AOMBIBR I EBR~OF A~ B L TV,
Z 2 CHLZEREH & L CORAMRBIZLL T O TH Y |

NIy S <l e
VAT ALYV TH AR 1~3 kW/ kg Z3ERT5 2 &,
Tt e ) B B
R UV SR R, #RE), E%, HE%) O0b LT, BT AT A
FECEN R f OVECED « 51k O#§ 0 IR LY 27 ViR T & S EENEHE M &
MRT 52 &,

T DOFEICK LT, BBV OB RO BRI @R TS S 4172 L OVE HI 3

Ezbhb,

(2) BRHEET 2T A
B, LFo#y ., figeoBmciitt s Lk, 2E 5 (Bt — 24,
HEEE—2HEH), "7 Uy FEFX (BEAX, WHR) 02 FAREZ LT
B, NU—ZBWTREL NTEEN TS, HEVEESEEI S AT LDEH
Biffi ke O OB O TR M RAEOMMAIC L, FRERRAHGFTE D,
Yuneec £t
2009 4F 6 H, e430 3Y F U LNy T U — EEIE— 2 HEEIZ LD RITIC
RRE LTz, FEEERER 3 e, FREEE M 5 R/LICT 1. 5~3 R OFRAT A3 Wl e
05,

Cessna £t
Bye Energy #t & H:[FIZ T Cessnal72 OBRMME S AT LA ZERTTH S,

Sikorsky £t
S-300C D=V VT TLALF NNy T U— " EEET—H
(Hybrid #H8)) |c@EXx#1x %,

Diamond ALZEMtSiemens £t

2011 FENRY =T v a—TRERINTE A7 v M FROEBKHZEHE
E-Star (ZAFEOMAR) | o= MITFILOEY,
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[ES1

— —~

Wz — gEE > =4 —» a7

(30kW F2E) Ry 51 4T

(Bl - RRERZEEHT )
— WMOT X —FE L LTHIRO 2~3 FRERTE T Y E
REE 2D,
— E—ZHONRBURD 10 fFREETRL, ERa 7 R TRV,
100 f5LL EClE, WEEE—& L3 RE&,

Pipistrel ¥t (RuX=7)
200 o P LEETE—XFHD 4 NFEY ATV v A ZERE % B
K ThHDH, BREIT10 gal/H T, [ T AD 50%FRE L 72 5,

EADS 4t
EADS #1723 2011 4F/8 Y =7 & g — CHEEEE— I HOEXM LML BR L
77
a7 MEITROEY,
— ek D BRI 2 T FRNOEM T, EIRGRHOE—2 %
fioTy 2Ty NNOKRIET v X7 %Az,
— il © T RILX—E 1,000 kW/kg
BV F I LAFEMOEEFDY F U LT EHM L
%)
- E=—% . Ny %E( “1)%%kW@@%%§5470
(A% T Tl 2 m %)

2010 4 9 H1Z IW(EADS Innovation Works) & ACS (Aero Composite Saintonge)
X9 BADOE A UMM EERET—HF X 4 TEXH X2, 375 Lbs OHJH
&k&i%%ﬁéﬁxéﬁ%:iﬁﬁ&ﬁvy%-7u~7fﬂﬁ%03%ﬁ'
2) ZH¥E7 E-Fan OFITEFE LT\ 5, Cri—Cri & E-Fan [ZZFEHIC
HDOTHDHN, 2011 46 HIZ EADS £ & Siemens £ )% O Diamond ﬂﬁ%’%ﬁ
NAT Yy REKEBEI VAT A ERRT 572012, HK36 E—X 7 74 X —%
fE L7z DA36 E-Star Z AT S HH720ODFT — L&A, 1 %D 2012 4 6
AT/ Wankel =2 FEEM M OFEBEMN G225 80kW EHINA 7Y »
RERE) S A7 MZ X% E-Star 2 OFRITICEKI L7z, E-Fan & E-Star (X EADS
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O CO HEHIHITBUT [T 7= BN 2R R D —BR T D A3, i RR & HL[F P4
FBEDO I L CHLDIAATEEBE 7 7 > X6 X — B o ¥ THE)
9% E-Thrust #E&DOW%E s 5, F£7- EADS £ & Siemens #HiZ I = v~ L
B RE L D PowerLab T, 300~600 kW Dt - SR DOIEEM - E—Z 2O
TAHEICEDLTEZ LTERY, Z0% 300 kW HFEND 600 kW X 43 ETO
FRERE DA E SV TN D, T D XN L2 JE o i 25 B4 A8 2050 4R &
TIZ 2000 4EEET CO, 5 50%T8. NOy 5 90%78, H&# ; 65% 4 BRBifr 2D H AR
&R DT EC @ Flightpath 2050 7 2 34 9% EADS fHD#F%E Td %, Cri—Cri
@ E-Fan |% GA JHFIMHE & L CEAEAEET, ERNOZHEM X2 2347 340
Lbs DX 7T v R« 7aXZ%28E L, &7 —, BERNEHR TH o £
ZBFE9 %5, E-Star 2 (X Siemens f-OBHE/NRIEBEE— XL DHES|INA T
Uy REREIT, FEEMEIT Austro Engine O/ Wankel =22 TERE) S,
EADS IW A EHENOZEEM X 2 2HET H, T— 1L 65 kW Zufr L Tt
WMTE ., BERE R CIXEEML T 80 kW F CHATR X AU, &M 1L BB A3
IKF 30 kW CT7 7 » OFfE) & HEMOFFRE 2Kl T D, PowerLab (X8 HEEE T
10 kW/kg 2MHEET, Siemens fHIC LD LM BRWFRERIZAT T v k- 75 R
OB SR ATRE L 72V | 50~100 FEHIZHEH L C Co. HEH % 25%HIIR T = %
LD LThA,

Airbus £t

2011 /RY =7 ¥ g —I2C, Airbus DTV v RESKEHE, L ER L
AR —E U REETHBSNIEBER T 7 v« E—F K RAHTT v MEE

D5 DIEENERET D Hiffi% 2 & T “BE-Thrust” 2% 2050 4R OEM & L TR
ENTz, Airbus fHIZZ DT A T T E 90U P a FUEEEE & L CHEREL X O
E LTS, 3ELNICEER 2 R Z TR A L, W CTREYE L 72
A7V > RIRAER O “E-Thrust” ZBIRT 2B CTH D, KELIIHFS Tk
W2 LIV DS, RO TR 2 RS IR 2 RS O EE M A2 "3 T
&HA 9, Airbus fhik, REITIZ0EY P a Pz HiEET (N1 7 U v R
BRMEME S AT DM L D2BAATHE) ozt 5, BEE. CO. HEH 2 Kig
ICHIBT 2 EANER Y 7 o HEES AT MIEMELZ T TCND Y YV a )L
B A BAFn L. Bombardier ff. Embraer fESEEE L TWA YU ¥ g Fuiith
BA~NDEEL THA D, 90 J& E-Thrust OB BRI RHATH D2, 4 A
25 H1Z Bordeaux-Merignac ZZ#E|Z C E-Fan fiEES N FBL O HITRITH AR &
. SBAEFESND 2 RO 4 FEREFEFR 7z, Airbus fhiE, 60 kw A5
JFRBE DOTRITIL E-Thrust 28 B L T HENEE 10 kWkg DAL T v MR
M - B AIC R & AR5 — 72 L LTV 52N, Bl OB 3 & HE - L5
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LTS, 728 E-Fan (IF2tED Voltair A3 RERIEZAT 9,

NASA
NASA TiInA 7 U v R BERHEEN REIMIZE COMEEDOHER L 72 50 %
e 2 25\l B} OFATRBR COMFZE0N 06 E S, 11 HIZITSETE 31 ft @
BRI IS HOBLKEE 70 ~LT 2% HE L, T v 7 I L CoETHBR TR
REBGET 2, RO 5 T, FEIAY =X TINTEZ—vay, ~Jary
— AU SEREE) Va T Ke L TR F—RE LOToDIC
BEIRDEPHIZZ < O/ 7p 2 v % Gyl U7 KA I @ T & 2
M~2 MW OFE R/ NS EEEK[T— %] OHLHET 5,
SERMEME T2 R 2 BRIt L. BRI YRR Rk
— 3R MRS, V2RI AT ET— g U TSRS, ROM,
EIEMBEOKEICL 2D, HLXTAT bbb, b, FEMOEEY -
D O —RAIIMEREL LV RIBIZH Y, fifs b, HIEERE—
SITEWEERHEE TH — B RE R F k0 bR EL, EEYZV O
HAOBREW, #NT, /ha FEEPELS ., BRI DR =31
F— - IR MHMIZERELL VR, LTI EHIEE R 2 L7208,
PR EBEEY TV OHANFTA XL B, KERXF LT o mLIC,
REBRE—HFLFEUCHNEZL O/NSE—X THAFRERT, ThbidEz
IZTHHERTE D,

NASA D&E4AIZL D, PFEEMITIY —E L - ERESHEHEZTE L TV 505,
ML= R —OFM T, KEBICITE T 1L X — 5 OB UGE D 24
A Z ENRFI SN TS, ZZTNASA IZY = v MRENT X % % — R B
WEKHNCT 7 o 2 BiE) U CHEE ) 2152 & & 22 NRICHEE R =R b doE &
DR ENS BIRITHIAATE S BHEEICIER Le, LarL, EofEEX
4 HO® Tube & Wing PHEE K& R 5720, BRSSO AU
ZB4 7%, T NASA L RR 4L & UTRC #H12, & o & i B R PR e 2 i
MR EAEEREINOMW L ZFE L, WAZ—E L - a7 LEHE—FD
W5 % TR ERE & 7 7 2 BRE 92 2 & T, W OMEM LD IRE L
CO2 HEH 2 BT 5 FTHEME Z A2 L T 5, FIIRFZE Claa a2 Rt L
oM, AL TIEAAZ —E L DAL R T TR, Bl T—XDOH
VB LR ESET, EREMOR L ER, BAEHLEO ML — R Y, %o
POFT BRSO E otz ROBERETIERENESEET Y0

FREF AT 9 UTRC ALIZWKAHACHEAR Tube & wing TR YU 2HE TIZ
el L@ HE BB T, TAZ—E U OREMICE—F ZMAT2b DEH5E L
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TS, NASA 12D K95 REARRICEB TRER BN OB 2 ML L T D,
—HRRAIFT AT ETALZ—ENTHIAENT-E—F TT 7% 7 k& BRE)
THWATHEAETZ PN D BI3T 7 7 ZA0MM Z it L T\ 5, HA#O
VY UHEINTBERERF D 1 B IERIFECEE o TN DN, T A BEERICITE
MW SDENNCELDE—FTHBTHZ L TSR ITAL—E L s 2V
DEATE, KMPIIRBPEREVEER T —r « =P 2 BRE) L
KHHES) 2450 L RICEBMA~DTEEZITI), I TERIEE LTRE L
m2%ﬁ%#ﬁf%éii Bt &k N —Z OBEES - ) OMREICK & RAF
T 5, BMMEENEHE TX 57205 10%DRELENARETH 54, BIED 120
~200WH/ kg L~/ D B HIALAIT ClL E & 2% 30, 0001b (23T 5, Z41% 16, 0001b
M Z UL L TH Y | IKWH/ ke 28 B C & AUZE EHI 5, 0001b T, 5%
DIREERL S FTREIC 72 5, NASA & MIT OHFZE TiE 10~15 4ELAPNIC 1~1. 5KWH/
ke P ERLFTREL LTV DD, N ThRBa A b, FHi, RERE—F DK
EGTTEORENH Y, EHRETITIT 202 ET L7259,

P&W 4t

P&W AEIC X B & BRMZEHE O HMITHES Z 5T T D A8, Bl O FE O
WP VE T 5, H—IZ BT37 FREE ORI CTIT&KHIAIT 10 MW 2432 e L
BMLEMTIEL 50~100 FEINRER LN EB X TS, 5O TIX
1/100 OEFEELTRITTE RV, ZOXIRT U DU aED Z LITTE 58,
B ICEME R BEEHIN A LE LT 5, 204, A, REERET LS
\ZEERGHERTRE N B L 72 0 | BICHEENHINT D,

RR

RR AL TITEE 10 4, = P U Z 2R OMD > 2T L %50 Tt 3%
7202, BOOREBHAIAENDMDO L AT A EFETHVLENH Y, B
K[EM, BT LEBIOHIEOHINZmD TE -, Bl IXRELETIERT
TV D DM IMEIZ L o TEN, FFICHEEE TR E R B LE
72 & FTEE TR <, B787 TIIHEMIC L 2ENTR AT, BikRise & EL
WK 2 TREV~ » RS BT87, C-Series TR &NT-, ficb =P
CHE B ZBRE) S 72 M RO R T IIEO K DR > 7 L FERIC
B THEISND FA, HMTHERIE, £ ORKEEIRKICED D
Z LT, i x ORMOBENERIT T D mRIHAR AT 5 R b W TE
5o BRIN2IFSET B E-Thrust FFE TIXIH A X —E L CTHRELZES T, ok
BB SN EEDO 7 7 o2 BRE L, wW%ﬁ@FﬁE%%ALT%ﬁ%ﬁé
ZETH10% DN EEZHIEL b, HIC RO BEREITHEZ TH,
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HWEMRINC LV B EHGH 2 & TEREMIL, 2R M EE2XLZLbEX
5o,

k= 445, JAXA, NASA

2014 FRIZ b 3 X ALITIREBR R A (GHG) MEHEH # & U Cldi R O AEATER
B2 DKFREL M B O RPEZ MG T, T IV KEREI ORI T
Lima RS ETWD, FHESH CIIEHEREFERE > TR, BA
B A — 1 b LA AR ML B L O ZE R 2 B X L C& 72, LA LiEH
BT OHEIFIIRMNL TH D, I TIE GHG PEHOHRNEZ B+ LT, EHn
WA FEDOY = 2TV T E— g U B EIIMICIE BTTT A XK i
e E TOBBBMLZEHEI T LRELEM O A AN RE ST 5,

HEhE, 4 AMTIX PEM (Proton Exchange Membrane = B ACHaf) BREIE
HAEDIN T E 722, il TIEBREL O = L X — B B < . kFE LIS
DOREL S 2 5 @R SOFC (Solid Oxide Fuel Cell = {E{AER{L4ikELE M)
DRI TN D, MLZERRELE D TEmO = 2 L X —HE MR & &
ffT 22k 1) 1T AR SR BMISRA R A3 22N 2 & 3 65, NASA 1F SOFC % U % i iR
TR O YIIARFIE & b 7=, — 5 JAXA TlE, ¥ —7R - BXE S HHHEEIC L D
kD RKAED 7= D12, SOFC « HAX —E VAT AT LERHFL TN D,
ZHUIKRF L Y=y MEBIOR ST Z2A4f 5, NASA OFIHINIFE TiE, FEHMERE,
LZARER L O CTOME A 7 T ORI E VD BEMIZEHE D 3 FEEICE
DT 72D, BIRITHE D TR~ DERIR A FHE L T\ D, T ORHE Tl
Boeing #1743 DARPA > ZEHA[R 22 B A\ fE “Vulture” 7= DIZBIFE L=k E M
Btz o,

“Vulture” 1ZE OB A D 7= DIT KGR/ — % {7 L CE I B4
TOEEEFFOTWND,

[E] B AL [RIF2E O 0 B

R EBLZIXE) ) ORTRR, di5¥e, (LEOME L R T 2 0ERDH D,
Airbus thix, BRFB L OEEGESH B HEOETIHERETE I L E 2 EBR BN
TRV —HFE D R&D (2O T, Chrysler £, Ford L35 JX O GM #EA3 KA e
BHAAEG Z R L TWDH D LAERIC, HEEEROLFEFELZREL TV 5D,
Airbus #HIZRIN 2050 £E4122 7 ¢ 20 > (2000 4EEE T CO, 5 7T5%8. NOx ; 90%
W, BRE  65%0) OBRERERELZERT AT OOFEL LT, EXME
[ZEUD $LA TV D, 2D “eThrust” BERIFEABERHEREH T, ¥—Ev
THE L CEMICIM L, BESEMR LT —FICL D R LR LmEICHOIA
EFNT-DET 7 o ABRENT S, 2017 FITIT 4 OE A B HE R ARATH
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E-Fan4. 0 Z8/E4 %, eThrust {21 kW — MW, 100 Amp — 1, 000 Amp. 250 Volts
— 1,500 Volts ~DFREENS LI 72 5, E-Fanl. 1 (T % /L¥F —EFF 180 Wh/kg
DYF T« RYw—m8EHIZ L >7228, P eThrust TiXH{X 800 Wh/kg 23
WMEL L 72 Airbus ft. Boeing . Lockheed Martine £t GE #t, UTC %t Siemens
FE, FIZIT FAA P BASA b & D12 L FERF MG DN MNETH A 9,

(3) Zoft
(a)  HHE - WL B BL
HEh B OS6 ., RHEL2E %T@E@i%&mﬂkkéhfkb IRy 1)
EERTREEOR NN RIS U 7o 8 BE T EANT ~ O T8 A 2035 M & 40 % ATREME S
b5,

(b) fEZEPHIE Y AT A
H B O E 2L 1k o A T LR A2 R AR o 22 @ Zepi ik o 2 7 A/ T8k
fHMORME L | FE 72T T AKREF M b - THit IR T2 v &
T AOBERFEMTA~OEHA N EFTE D,

(c) THPEEFREANT T4
HEEOE RN L I 2L — 3 VU AT e, ST ICBITEED
W2 X 2 L—3 g VIRITRO X — BT L — RO B E RN AT AT A
T 5,

() HH

HEIE 7 20 U 5O SRS 5 5O 2 ek, BIo 754~
— k- Ve M, SSB)STHNYT S Z L RAMIETE 5,

3.4 FS ORI

ROK DT — ¥R, HEVE Mo afMh e LT “ERSEEE” &
BAZE LT 5,

B CORCKOBIFIRPLUILL FOM@EY TH Y . RERZERTHD Z DB
SRS 1,

O kI[E Scaled Composites £
AT Yy A Q) ORATHENH : BiPod
(BT 367) ZBFPTHD,
R : 200 mile/h
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WikelERE 700 mile

{4 © o MR
B © 4R
EG0) DIV y - B2, mLR—% FulT

UFoLdE — a7

O K[H Terrafugia ft
Transition & FRIEAL A ZEARS BB HIL, 2007 H- Y EEZ MIT OFAET - 7ok
DA T-FHEIT, 2009 O FIFRATLUK 100 REFLL E O TR 2
BT TS, BEEREZES TEFERITT A2 LI T# LI EICEL
<. FEHMBIZ 2016 FENHEE L 7p > TN D, HEhEL & L2207 022
YIITHA 22T TRV, CFRP HOMAEEIIMNH L v H b | BHIL
L. TEMBIZK 28T RALThHD,

2012 4F 3 A IZ SpEFURBE AN HIFRAT L. FAA O LSA (R A A — k) B L LT
DOBFEZ HIE L TW5, 48w, WHIZARY TH Y, FRITWELER OMICE
FriAFx, 100 hp @ Rotax 912 = V0 THEEM N2 BEROB DT v o ¥ —
FaT ZEEY %, 100 mph THRATL 65 mph TEITAI TH 5, LSA DR
RChD “BRPEHEER 1,320 Lbs DLF, JeddifE 45 kt LT 1okt LT,
“1,800 Lbs, 54 kt” OIS ZHFFEL TV 5,

O 7 Z A Vaylon ft
mE 300m LA N A RITT 5 “ZERSAEE” AR L TRV, BEICRER R A T
fili LT S ALFE AR DGA & JL[R FEBR 24T - 7=, R Tl 10 h=—m (13. 2
T Rv) ToOREEZHIELTWD,

O A2u"F T E

2017 AESERK E T 3 EM O LB 207 “AeroMobil 3.0” 1% 2014 4F 10 A (ZHITR
7. 2O 5 JIZHFKTI00 ft b FETHINSh, EEFITEEGETHY | B
IHHERICRITA BT 2, 24X 4 i, WHI ZAED THY | ERIIH G
B, 100hp Rotax 912 = Y > THijlw & 7 v ¥ ¥ —7 0T ZBE4 %, 124 mph
THRITL 99 mph TEATH ThH D, BERERK RN OO FRITANATETH D |
BiERRS FE 1% 81 mph, BEFERRER 660 ft, JSIEEHEEIL 37 mph Th 5,

O #F70%
“PAL-V” (Personal Air and Land Vehicle) 1% 2012 4RI fIFEFT, 3 B, Hijfe —
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AFED . 240hp =oAL ER IV vy A0 a ST, 2HBOR—2 LT vy
—7uxXTE2REL, BEIIZRIHY, e—F~< A MILEIZHOS, RITHEIX
31~112 mph, HEFEK (X540 ft TH D,

O Samson Motor ft
P4 “Switch blade” 1% 3 i, WA ARV, ERITATHICHE FEED
Tk s, MEREIZT 2 OFfer b L, BRTITE—FH A 71L L
TVZERTIIFAA D7 ~F =2 7 BERBIE & L COGEEZ B L TV %, 180hp Motus
Vi BE—HF AT - DU THREGEZORIZH DX 7T v K« T a7 % ERE)
L. 160 mph Ti#FTL 100 mph LA ETHEATAI T, $ 95,000 THIE
TETHSD,

O Carplane ft
Carplane ($t44 & #4144 23[F U) 1371 Braunschweig (24> > T, EU & Lower Saxony
IN D& 4 TR BRIES iz, PRARC, MICEMAFRE AN 5, 1561hp =
YUV ECIEEERE, ZRTIE T vy — 7 a7 2R EIT 5, 260 £t LN
T.45~50 kt THERE L. 260 £t THMEF 1L TE 2, BN D VLA (Very Light Airplane)
RIETORGEE HE L TOT, EROFHXTIEHIRD 750 kg LW, B
JEBH - MBI RT TIL 795 kg & 720, BISNRREEZET 5,
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4.

Frc 9
4.1 IoT(Internet of Things) T & 2 ffifil o> A pEM: ) |
(1) MiZeRsEEERIZRIT 5 ToT, FoF (Factory of the future)

« 2SR B O MR DL TA B A AL & BRI R D B 22 e A IS AN TR & < BRfa

I AT L ZERR B PE & 2 DO Bl IC BT 5 COEE TREM S
%, ZO#gHT Industry 4.0, e—Factory Z2DfE 2 ORERRN & DD, Ttk T
B B LTS, BRTIIESHHIIEEOELRIZ LY IR, BERRN UL
TS, "WMMENINRS D, MIAEREEZESRE 20 2770 B B HEESR O B4l
STEY, ZLOEERIKA =T L KOOV T T A v —13 e T & Hifrg A
WCREREELZ L TND, BFENDREEDIZONT, Bk aED 56003k
42 —57T, BUKHERFICERT 2 EETE LA TS, FE TS TR
JICHIEL TWAH R, T Fidth CIRAEEFIEDOIERIERKOF] R Z L L
TWRWEAERL W,

s a2 —F G E Lol BFRR - THIZEHEDRREE - ED AT XA LEERX D,

Lze LAt oy B & O 2 TE T, BRICESRE L TV D v AT LRI ARe e 7

— X DOFE I HAF & BRI RN 0 E D, ROBEMITXEIZMMEOE N, 5

RIEBIRTE > o= R O LGN O AT AL SN D, EROBHRITT

YYD LD IeEli B RICR AN TWER, A TR H LT ED

Befe D a A ROSER Y | KGUIHE BRI S 220, BT HE A 2R &

FNHERY BB TOY AT MMIRT, FEREE O 2 2 FEESSE - M

DEEDT=DODTTRERL TN D

PEfCI LR - %L%MF@%’ﬁ

- Flexible Electronics (FE : @ﬁﬁﬂ‘éeﬁ%@ﬁ&) DIER, T EMOMEES
itk L, BT 2,

- ALY BB T —H EZDR Y —D ﬂ%%%ﬁﬁﬁéﬁ

- Ean O E L BE DR SV T D FERFHE T — 2 S aEt 2 &

- Augmented Realty (AR : JKBRBLEE) ﬁ>$@£¥éﬁn1n+ﬁﬁﬁﬁéfﬁiﬁ)&?<

ToT |ZB L3ESUTED 2 D D BT, MR NEDOMOTE T, AENET R

TORBNT —F 2% 0 KT T2 DDOIEE LWV ZITV., 7 4 — RNy 7 21558k

ICEXEF SN DT E THEAT, BREHBERE CTo' o — OISORR E Y T OV E & BT

DY —MZIMA T, BUE, AMB~DEREFBEZ R 2V RO AT LI

HLDIAEIN T, B - BENTE HHINPFIHATREIC 2> TE e, TO—2 M

EHR O EEED BICEIRITE 5 FE Th 5, ToT chg T - fg - 7 —4

ST EMZ T, ML T A B E TOMEEE OMEERED LI, EDHD

NIEROF - AL E TEEL L O ITR o7, TS IFEE R & it
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L OFEA. BID ToT ORMEIIETH D AR 5 A TND,

PREN D43 8F Tl Boeing £E & Lockheed Martin #E2% 2015 4F 8 I A4S~ BkEN
XL L72 NextFlex ; #i6 FE 8UEE M FCAT CEEGE 226 D$T5M/5 FDE I X
0. BE - WBEOO ORI FE OEEFMHZMEL T\ 5, “FE” ML
HERED &3 AT AR OMIE Y — )L LR A8 L C T — IR & B A b
%, Boeing fhiEZ DOEAM A B\ VESBAR & B &R &R CEH T 2 HFIEEE L
T& 7z, WG FEIC L D REBRIEST o7 FIIEw O 7= 0 OB 2 S L, [
CHEATIIBEN O/ N o —I2 b 2, B iIZER oy —2 BT, Th
513 3D FIRINC & 0 Alze bt ic il L Tk 7Rkt s ¢ & 5,

NextFlex (FEr ¥ —LDBEIIMA, NEWBOBEREZSELLZD, ko T
B COREEEEZ MBI U O ZERRE 2 BT 5, v=T7 7 7 VE GRS Y
T hemART 47 ZAOEM BT D, LG TORYOMBEIZ—/ L 2{LT
E¥EFICY T Ly 52208, 2NTEEFELEOELWMEREZ 525 LWV H AR
BOMBEITMRR L TRV, Y=L ORIEREZGL P —721F TR, ToT T
TREZEHT 2 E IR HOIATy, ERORE TR CIIMEEOR ~ OERE T
EREPTOIIZH, ToT BA TH TITEREH CIERZED CTRE DS 2 HE T
&%,

AR 1T E S T21E 0 Th D, BE, JAERTORGIIWENEER T < DM
SEAL, ZRRRAZHETZH LTS, AR 13Z% < OWBRIEME X 2 BUEBR I
BE5, —F, BHEE L CHRAIIREOMEREICOWTERIMERH Y . FHICY
Too THd L AHOIEEFENE S35 08 X720, ZORENLHTLS 58T
OF—HIZLY | ERH OB REICRBTE DR, " EREHT D
FHIEEFIREL ED D,

(2) MiZEgs3ERUCIs1T 5 ToT
- RRIMZE T, BEEEHHCHEE A ¥ — 3y MIED D=0, Wbk
SHTHA »F—y MTEND, Bttt BFERFE, BHE, EHTE R Sk
THSSATCOMZ i L7 BB lfEICHHD Z L1272 D, MREITITR X 720 A8, ToT & 13
PR 2 HERAICRIT 72 b 0 Th 5, WHRIHES & IFREOREMEid, =L
N—% PrH| BlEME. RFIDX 7| FREE, BN A 70D AR ET, 8.
HftHBIE, 1, 7—%V 7, Y7 ho=T7, Brd— Fiha 2
XTI TOMEIET, ZNoNbT =X 2HED, AFEMICIERH T X 5k
TR TOZ & & FREICT D,

< BRI e BE M (Industry 4.0) OADICWW D, MLZelgdt R 3% o0
DOHH TRMOTRHFIZR VD, #H 1 ICEHEOEARZ TS 5 pEF THM O IE
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BEIE R <2<, ToT 13HM ORRBIRE 2 LiF 5, 5 2125 < OF — & 25FI H AT 4E

T D, BI8T R0 A350 FEOFT AT " ERSE T B a—F 7T, FATHITT T A

NOTF—H EBED, BRRRET — 2T 5, F2, MizESARREi< ToT F

I E R EMRICRE T 2B @2 B D), ERMICENSCEE DT —#

WA R DR AYCEL D b, YEORMERIRIZZ S ODAFE2NTTE

77

Z OB ;

- ZEyk EMTEEM . B IREDOT — X BHAE ST, T VX VG N S T4 B
BN TN D, B ZIEHREICH L TERETR, b —e 2 SO
B A O HIREPICIR b D,

- GBS AR T BLU AT ADOHMERFICTE T HRE S D, BTERE M E
(2R D BRAR D e,

= RO B PV L A& TR A A HE LT C b B ORRMRER ) ISR L
FTCW5B, o, MEBIIT VXA NVT —ZICL A ERHAEZB, HAITT Y
Z A X Db Ea S,

- FEIR OEM 23 HIR D F & MIZEAHICRIE TE 2 F L OMICF v v 7038 5, OEM 23
BN Felk A RIS  WCIIE S oEl 2 B < BT 20BN H DM, fif
ISR 72 DIZ EMLZERAET A & B RICEBOBMEHCEA L=< 725,

(3) ToT Z3BFIZIs 1T 5 HAMDH )
201743 H 20 H, RA YD/ —"—ThaE > - BN E KA D 1T BAT CeBIT
(2T, A EAEIE ToT OEBV—AEY IZHFETERY et c— L7z, %
7o, ZHUCEDLE T, WMBUFIE ToT 2B Comimbzikvirte [/ —n—5&
=1 ICHFI L7,
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FR29FE MEKBEERTERREE
HEE

ER30E3A

SERT — A FEARBREFTHERRM 25—
WA REILOZTIO TR
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