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Abstract

This is the Second report of Advisory Group for the Social Relationship on the
Aeronautics and Basic Technology in JAXA of the Aerospace Research and Development,
now and Aviation Program Group (APG) of JAXA. 1In 2007, the committee published
the first report on the subject of concern for the appropriate management of the research
works to be performed in JAXA APG and IAT(ARD, presently) in such a drastically
changing circumstance around JAXA in the technology and the industry. and
industrial sectors in the IAT and APG. The objectives of the committee are for giving

the insight and basic idea for continuous improvement of the way and strategy for
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operation of IAT and APG done by the executive director of those through the
presentation of the emerging topics and discussion among the committee members.
The topics, being dealt with in the committee, include the varying trends of the
technology, industry, and market, and movement of the economics, social things and the
worldwide trend of the technologies and productions, together with the human
developments.  This report describes the results of the research and investigation
results done in 2007 and 2008 including the regional transports, SST, domestic
development of the aero-engines, structural technologies, testing and evaluation
infrastructures and so force. This report should be useful to the readers in JAXA and

the aerospace industries for better planning, activities and management.
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The Total Large Commercial Jet Transport Market

Unit Production
2006 - 2015
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The Total Large Commercial Jet Transport Market
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Total Market Jet Class Comparison
Unit Production, % Market Share
2006 - 2015
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Total Market Jet Class Comparison
Value of Production, % Market Share
2006 - 2015
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The Historical Market for
Regional Transport Aircraft
Unit Production by Passenger Class
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The Market for
Regional Transport Aircraft

Value of Production by Passenger Class
2006 - 2015
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Turbofan/Turboprop
Regional Transport Aircraft
Unit Production by Type
2006 - 2015
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Turbofan/Turboprop
Regional Transport Aircraft
Value of Production by Type

2006 - 2015
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T A2 KX ONREREAE O 3 FEIZ 01 TR T 5.

7 A U 71D GAMA(General Aviation Manufacturers Association) s B A h U, # —
N7y THRBIOE VR A -V y FOMFRIHE T —Z2H L TnD, L b
L1 2.212 12725 & 912, 1990 FARAH L 0 HEBTER U TV B R T LR ZERE o i
1% 2001 FEDIRIRFL I T 212 L 0 — B/ L7223, 2004 4 X 0 BHEIZ Mo 72,

2006 FIFa SR 4042 BECRIFELL 183%I & oo oM, Rl YAV =y M
18% 4> 885 HEITiE L7=(F 2 2 M), /INUEAERD 80%A3 % 74 O Bombardier % &
DIZAEKPEEIILTE Y, T0% Bk THEAT STV D, (723 GAMA OfEHIE Y
XAV NeEOTERT AMZAER S, [BEHREEEIIE AT n)
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2006 VERSUS 2005 SHIPMENTS OF AIRPLANES
MANUFACTURED WORLDWIDE

2005 2006 CHANGE
Pistons 2,465 2,750 +11.6%
Turboprops 365 407 +11.5%
Business Jets 750 885 +18.0%
Total Shipments 3,580 4,042 +12.9%
Total Billings $15.1B $18.8B +24.1%

/NI OO A PERIEL (2006 4F)
Worldwide USA A PE itk

Single-engine Piston 2508 2208 B/ S 3239
Multi-engine Piston 242 79 RS 27
Turboprop 407 256 M 660
Business Jet 885 859 xaliih 62
Total 4042 3146 At 4042
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O  Very Light Jet (VLJ)

Shipments of Airplanes Manufactured in the U.S.

Annual New U.S. Manufactured General Aviation Unit Shipments (1974-2006)
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Annual New U.S. Manufactured General Aviation Unit Billings (1974-2006)
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Cessna Citaion Mustang ; TC Huf37. 300 #&=1: (F&lF hA L),
Eclipse 500 ; TC Euf&%. 2500 M=k (FA L72L)
Adam A700 ; RATRBRT, 282 #¢%1E (W—TF BV D R A L),
Embraer Phenom100 ; &%&lH1. 100 #&32iE (fH=E ~ A L)
Honda Jet ; FE5EfdH 0V . 100 FELL B2 1
Diamond D-Jet ; #f#EH
Light Business Jets
Bombardier Learjet 40/40XR, Cessna Citation Bravo/Encore/Encore+
Cessna CJ1+/CJ2/CJ2+/CJd3, Embraer Phenom 300, Grob SP,
Beech Premier 1/1 A. Hawker 400XP, Sino Swearingen SJ30-2
Light Medium Business Jet
Bombardier Learjet 45/45XR, Cessna Citation XLS
Medium Business Jet
Bombardier Learjet 60/60XR, Cessna Citation Sovereign/X, Dassault
Falcon 50EX, Gulfstream G100/150, Beech Hawker 800XP/850XP
Super Mid-Size Business Jet
Bombardier Challenger 300, Embraer Legacy 600, Gulfstream G200,
Beech Hawker 4000
Large Business Jet
Bombardier Challenger 604/605, Dassault Falcon 2000/2000DX/2000EX
Gulfstream G350
Long-Range Business Jet
Bombardier Global 5000/Express, Dassault Falcon7X/900DX/900EX
Gulfstream G450/G500/G550
Large Airliner Type
Airbus ACdJ, Boeing 737 BBJ/BBJ2/BBJ3
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The Market for Business Jet Forecast Unit Production by
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Business Jet THETIE 12%55D 1,500 #7203 EEHIL 36% % D, ZiIVFEDHET
%X 2.2.17 XX 2.2.18 DM 7 Z 7R LT,
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The Market for Business Jet Aircraft
Unit Production, % Market Share

2006 - 2015
Light 22.14%
Super Mid-Size 8.30%
Large Airliner Types 1.08%
Large 5.68% : e T ypes
Light Medium 5.31%
Long-Range 11.89% Medium 11.14%

Very Light 34.48%
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The Market for Business Jet Aircraft
Value of Production, % Market Share
2006 - 2015

Medium 13.77%
Super Mid-Size 13.21%
Light Medium 4.44%

Large Airliner Types 4.07%
Light 11.13%

Large 11.78%
Very Light 5.50%

Long-Range 36.00%
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World Commercial Rotorcraft Market
Unit Production

2005 - 2014
Units
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World Commercial Rotorcraft Market
Value of Production
2005 - 2014
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17 J7#%1% Single Piston C. Business Jet |3 % (ZH 2 CTIXWA 1 1 T TH D, &
DOt ix Turboprop(# —AR 7" 1 v 7#§), Rotorcraft(FfizEA%), Experimental(Zh— A&
/L 1), Others(HZetk, =EK),
2?0959 H Air Taxi ([T &N TS DIE 8375 #ET. £ DWERIL Piston ; 2,927,
Turboprop ; 1,421, Turbojet ; 2,107, Rotorcraft ; 1,840, Experimental ; 80 Th 5,
723, @ Air Taxi M 8375 #ICIZHFEHLAUZ R 28D Air Tours ; 613 1, EHFF
M D Air Medical ; 976 #%2 5 A TE D . Ak Air Taxi HiL 6,926 £ TH 5,
US Active General Aviation and Air Taxi Aircraft
300000
250000 B Others
B Experimental
200000 [ Rotocraft Turbine
150000 | g B Rotocraft Piston
OBusiness Jet
100000 [ [ Turboprop
B Multi-Piston
50000 E Single Piston
0
2000 2005 2011 2017
US Fleet by Type and Use (2005)
Total Personel Business Corporate Instruct. | Aerial Others | Air Taxi
Piston 167603 121295 21371 2012 11384 5625 2989 2927
Turboprop 7942 1300 1868 2372 70 718 193 1421
Turbojet 9822 720 834 5508 25 4 624 2107
Rotorcraft 8729 1368 529 522 1246 2498 726 1840
Experimental 23628 21151 899 139 394 178 787 80
Others 6763 5573 23 0 280 298 589 0
Total 224487 151407 25524 10553 13399 9321 5908 8375

3 ;Air TaxilXFAR Part;135(2&%&f. Z Dfth(LPart; 9112k 5:&E
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iii ) FAR Part-135; Operating Requirement; Commuter and On-demand
Operations, and Rules Governing Persons on board such Aircraft
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AT, Fractional Ownership i&EfifT, 2 BfiliE M 7e EFE 2 OFFRED & U 5] 21X Fractional
Ownershlp VK E CIIHEAS O3 BIPT A & OFLHIGEML & Z270 4L Part-91 2336 FH S 4
THREL T, BRI TIEIAFEZ B ORI 2 A EMRAT & A7 S, Part-135 4
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3. STHIZH N D WEEE

ALFLEX Automatic Landing Flight Experiment (/N [ @75 e 52 BR)

CFD : Computational Fluid Dynamics (EFEJFRIKSI)

DREAMS : Distributed and Revolutionary Efficient Air—-traffic Management System
(53 BB S N SR AR B S 2T )

FBW : Fly by Wire (&=

FTB : Flying Test Bed (FRATFBRLEHE)

HOPE : H-IT Orbiting Plane (H-IT #IH EFAIA Z (A1)

HUD : Head Up Display (~y R 7 w7« F 4271 A)

IFS : In Flight Simulation (f >+« 774+ I a2l —3)V)

LCD : Liquid Crystal Display (a7 4 A7 L A1)

LIDAR : Light Detection and Ranging (T A & : Yk - HIER)

MRJ : Mitsubishi Regional Jet (ZZVU—Ya /LT xv )

STOL . Short Take-Off and Landing (% FEEERSES F2)

TC : Type Certificate (FUFFEHT)

TRL : Technology Readiness Level (f{f7 @i )E)

TCAS : Traffic alert and Collision Avoidance System (2% H1{&EZ2R5 Ik 3 E)
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TW5D, F 4.1 2 2008 FFBIEBH R £ /IR E TSN TWVD MR] BEAH & H S kD

L TCTHDH 1], WTd 90 fFE D 120 fFEOFEICH 5,

#£ 4.1 MRJI & ZFDOBEKE

Airplane Type MRJ90 E175 CS100 ARJ21 SSJ100
Manufacturer MJET Embraer Bombardier Avic Suhoi
LXWxH (m) 36.0x29.7x10.0 | 36.2x28.7x10.6 | 35.1x39.4x10.7 | 36.4x27.3x8.4 29.8x27.8x10.3
MTOGW!(kg) 41,450 52,290 54,931 43,600 42,520
Engine PW-1000G CF34-10 PW-1000G CF34-10 SaM146
Thrust(kgf) 7,650 8,392 10,350 8,392 7,875kg
Range (km) 1,610~3,320 4,077 3,334 2,225~3,700 2,950~4,420
Cruseliax 0.78/0.82 0.82 0.78/0.82 0.82 0.78
Seats 86-96 108-122 110 98-106 98
Cabin (HxW) 2.01x2.31 2.00x2.74 2.21x3.45 2.03x3.24 2.0x3.24
Arrange 1-aisle,2+2 2+2 2+3 2+3 2+2
EIS 2013 2007 2013 2010 2010
CO2 -20%
Noise -13dB FBW iEH CO2 -20% Low Price Low Price
Feature Composites Cabin comfort | Noise -12dB VIRITET BRICERNZZE
Comfort FEhE DOC -15% ERNZE 100 42
125 #5 14(2009)
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