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Boeing Market Outlook

Fleet developments
Owver half of new deliveries are for growth

Delivery units
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Range, Capacity Comparison of Boeing

Aircraft
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he 737 MAX advantage

AX efficiency
MAX reliability

MAX passenger appeal
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Increased range and maximum takeoff weight with reduced fuel burn

- Fuselage
B « Local fuselage regauged Flight Deck
» Strengthened for rotor burst . i
g Systems New large displays
| * Fly-by-wire spoilers Nose landing gear
» ECS digital bleed control « Gear lengthened

» Updated systems for new engine

w -
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ganitt a’

——
T j
—— | Main landing gear o .
Aft body » Regauged main gear
» Aerodynamic improvement Wing
S ALEE TG . » Advanced Technology winglet
APU door New CFM LEAP-1B engine

» Wing strengthening

allancanelen » Strengthened main gear supports

» Optimized core

* New, larger composite swept fan
» Higher bypass ratio

* New nacelle and strut
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/37 MAX engine installation

000 S88800 D

Aerodynamic integration of the 737 MAX engine
with the wing is similar to that of the 787

e
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Dimension comparison
737-7 MAX, 737-8 MAX and 737-9 MAX

[ ]737-7 MAX

] 737-8 MAX

B 737-9 MAX

737-700/
737-7

737-800/
737-8

737-
900ER/
737-9

737TNG 737 MAX

MTOW MTOW
154,500-lb  159,5004b
174,200-lb  181,2004b

187,700-lb  194,70041b

35.92m

(117 ft 10 in)
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Tire
Pressure
197/ 184 psi
204/ 213 psi

220/ 230 psi

. 42.16m

(138 ft 4 in)

39.52 m
(129 ft 8 in)

33.66 m
(110 ft 5 in)

0

12.54'm
(41 ft 2 in)
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747-8

COPYRIGHT © 2008 THE BOEING COMPANY



747-8 Intercontinental fits the heart of the large

alrplane market

Boeing Three-class
seating
550
S A380-800
— . . S ﬁ ey 555 seats
747-8
467 seats
450
81
more g
seats 747-400ER
§ 416 seats
777-300E
386 seats 350 _
A350-1000
344 seats
777-200ER/LR A350-900
301 seats 299 seats
787-9
250
280 seats A350-800
256 seats
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efficient composite
raked tip design

’{-by -wire compOS|te

technology airfoil _
aileron droop
Krueger flaps
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orogram schedule

747-8 747-8F
Freighter Start of 747-8F
Program firm Major first
launch configuration Assembly flight

v v v \/
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747-8
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747-8F
enters
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130 announced orders and commitments

14 customers and 27 airplanes delivered

747-8

As of December 17, 2012
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Operational Guidelines

are Airplane-Specific
B Critical airport dimensions will be driven by aircraft spans* and height

- 747-8 has same dimensions as 747-400 except for minor wingspan
increase (3.5 m) and length increase (5.6 m)

) 68.4m (224.4 ft) RWY - TWY separation
TWY - TWY separation
T TWY - object separation
TL - object separation
19.6m
s (64.2 ft)
—— OFz
6 5 - o ILS critical area
v RWY width
747-8 vs. 747-400 " 127m \‘— TWY width
(41.7 ft) U-turn width
41.7m (136.7 ft) > TWY turn fillet
| RWY shoulder width

TWY shoulder width

747-8 vs. A380

* Wingspan, outer engine span and main landing gear span
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747-8 747-400ER
Weight 990,000 Ibs 913,000 Ibs
Tandem 46.8" X 56.5" 44" X 58"
spacing 221 psi tires 230 psi tires
Wing 22441t /68.4m | 213.0 ft /64.9 m
Span
Fuselage | o554 /76.3m | 231.8 ft/70.7m
length
Tail height | 64.2ft/19.6m | 64.0ft/19.5m
— 747-8

= 747-400 ER

747-8
0.2-ft (0.1 m) higher T

B8 O@ocfd BE
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5.7 ft (1.8 m)

wider each side T

747-8
18.4-ft (5.6 m)
longer
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Projected Entry Into Service — 2019

« Maximum ramp weight similar to 777-300ER- ACN and tire pressure
equivalent

* New composite wing and engines- Group VI wingspan- Group V
during ground maneuvering and parking phase. 11 ft wing fold

« Slight wheel base increase (~3-4 ft) - still less than A340-600

* Multiple models: 777-8X, -9X

18



787 First Flight — December 2009
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Unprecedented customer respor

890 orders from 58 customers (49 airplanes delivered)
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The 787 IS now In service
Certified in 2011

2006 2007 2008 2009 2010 2011 2012 2013 2014

D
Roll out 787-8 Start 787-9 787-9
first fuselage enters
Start of Power on flight 787-8 assembly 7g7.9  service

major assembly enters first
service flight

COPYRIGHT © 2008 THE BOEING COMPANY



/87-9 General Arrangement

FAA Airport Design Group 5 — ARFF Index E
ICAO Aerodrome Reference Code E — RFFS Category 9

= —
197 ft3in
< 60.1 M >
65ft0in
19.8M
< 206 ft1in >

62.8 M

] i = 17 M
Projected Entry Into Service — 2014
22
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(Sear Lonflguratlon

787-[22.724@-9" oD ]' - =3 : than -8)
D) 110G 30) ) (G
&5 Enlen wm
;Wéﬂiﬁ%il\ﬁ]_l ‘ 787-9  38'- 11"
- }—?‘#1:77*777*7717’f’7:7[*:***77*#:——l,— 1 787_[911_8:3;%1]_11 -[11.86M]-
(073 T9.80M 69 has 10” wider gear track
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787-8 4'-3" | —879—5-06
130 -
oo CHb Coci
787-8 4'-10" 787-9 5'40"
787- glH4GM 3~ [151M 787-¢
HJUI — — [1 787-10X preliminary
-8 787-9 (Preliminary Data) £59.000 M —
- , ax taxi weight
Maximum Design Taxi LB 787-5h3 560 10 555,000 87 9 -
Weight [1.46M 151
KG 228 384 251,744 L .
224 psi main gear tires
Nose Gear Tire Size IN 40x16.0 R16/26PR 40x16.0 R16/26PR
Nose Gear Tire Pressure PSI 187 183 Same main gear geometry as
KG/CM?2 13.15 12.87 -9
Main Gear Tire Size IN 50x20.0 R22/34PR 54x21.0 R23/38PR 10’ increase in wheelbase
Main Gear Tire Pressure PSI 228 224 from -9
KG/CM2 16.03 15.75
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R&D Needs: Research, Engineering anc

Development Advisory Committee

B Completion of updates to FAARFIELD, COMFAA. New flexible failure
model in Faarfield should improve compatlblllty with COMFAA PCN's.
Long term: Study possible PCN procedure using Faarfield- layered
elastic techniques.

B Accelerated Pavement Test Vehicle (APTV) test-bed, when completed,
will help provide research into improved materials as the upward trend
in aircraft tire pressures and wheel loads continues and pavement life is
extended beyond 20 years.

B Aircraft braking friction studies continue with the outfitting of the test
727-200 with gauging and measuring devices to capture deceleration, g-
loading and torsion across the landing gear. These tests will help gain a
better understanding of aircraft performance on contaminated runways
using actual aircraft data.

B Overload tests will help in understanding the effect of occasional
aircraft overload on pavement life. Research results could also provide a
more technically based ICAO overload guidance.
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