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Transport Aircraft; a brief description and drawing appear in
the International section under Supersonic Airliner Studies.
UPDATED

MCDONNELL DOUGLAS BLENDED
WING/BODY STUDIES
The Advanced Transport Aircraft Systems grotip of Douglas,
in conjunctior with Stamford University and with NASA
funding, is studying the feasibility of blended wing/body
(BWE) concepts, comparing projected BO0-passenger BWB

and conventional aircraft on technology keyed to service
enry in 2010. BWR has been found to exhibit superior
aerodynamic characteristics and performance resuiting from
single- and double-deck cabins extending farther spanwise
than lengthwise, providing structural and aerodynamic
overlap with wing, reducing total wetted area and penmitting
high aspect ratio to be achieved by means of stiff centrebody.
Provisional data can be found in the International section
etry for Ultra-High Capacity Aitliner/Very Large
Commercial Transport.

UPDATED

DOUGLAS AIRCRAFT COMPANY {Division
of McDonnell Douglas Corporation)
3l el I R
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MD-82: Announced 16 April 1979; powered by P&W
JT8D-217s for hot and high performance and increased

HEADQUARTERS:
California 90846
Tel: 1{310) 593 5511
Fax: 1(310) 593 2019
Telex: 674357
PRESIDENT EMERITUS: Robert H. Hood Jr
eRESIDENT: Walter J. Orlowski
DEPUTY PRESIDENT: £d Bavaria
'EXECUTIVE VICE-PRESIDENT (OPERATIONS AND PRODUCTION):
John J. Van Gels
VICE-PRESIDENTS:
John H. Feren (Marketing)
John L. Fugh (President, MDC China)
Allen C. Haggerty {Design and Technology}
Gary F Hedges (Human Resources and Internal
Communications)
James R. Jensen (Product Support)
James R. Phillips {MD-95)
Grace M. Robertson (Advanced Transport Systems)
GENERAL MANAGER, CUSTOMER RELATIONS AND EXTERNAL
COMMUNICATIONS; Doug Jacobzen
COMMUNICATIONS DIRECTOR: Tormn Downey
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During 1996, Douglas received orders for 2¢ MD-80/90s and
nine MD-11s, delivering 36 and 15 over the same period.
Backlog at | January 1997 was 134 MD-80/90s, 50 MID-05s
and |5 MD-11s.

Douglas workforce 14,000 in early 1997, most at Long
Beach. Company’s 1996 revenue was $3.3 billion conpared
with $3.9 billion m 1995. MDC China opened new Spares
Service Center in Beijing in June 1996.

In November 1996, Dougtas apd Hyundai Corporation
announced that they were planning to develop a medium-
sized passenger jet, but the foltowing month MDC disclosed
that it would collaborate with Boeing on the Iatter’s futmre
wide-body airhiner programmes, starting with the 747-
500/-600X; on 21 Fanuary 1997 work on these variants was
halted and staff reassigned to 767 and 777 development.

UPDATED

MCDONNELL DOUGLAS MD-80 SERIES
yeg; Twin-turbofan shortedium-range airliner.
PROGRAMME: Began as Super 80 higher capacity variant of

DC-9; first flight 18 October 1979, first flight of second and

third prototypes {N1002G and N1002W) 6 December 1979

and 29 February 1980 respectively; FAA certification 26

August 1980; first delivery, to Swissair, 12 September

[980. By 1996 MD-80 Series fleet had logped over 48

million revenue hours and carried 2.9 biflion passengers.
CURRENT VERSIONS. MD-81: Basic version with maximum

payloadirange; same size cabin as MD-81 and -83; first
flight & January 1981; cemificated 31 July 1981 at
maximum T-O weight 66,680 kg (147,000 Ib); in service
August 1981; same fuel capacity and landing weight as
MD-8E. Second version, certificated mid-1982, has
FT8D-217As and higher maximum T-O weight.

Chinese MD-82: Agreement signed 12 April 1985 for
assembly by Shanghai Aviation Industrial Corporation
{seec SAMF in Chinese section) of 25 out of 26 MD-825
ordered by China; another five MD-82s and five MID-83s
approved April 1990; US-built first aircraft delivered 30
September 1985; first flight of SAMF-assembled MD-82
2 July 1987, in service 4 August 1987; second aircraft
delivered 18 December 1987; FAA certificate extended 1o
Chinese-built atroraft 9 MNovember 1987; 30 MD-82s
delivered by SAMF by end 1994 (plus five MD-83, see
Trunkliner below}. Douglas interests vested in McDonnefl
Douglas Pacific & Asia Lid; SAMF assembiles aircraft and
makes tailpiane and Janding gear doors; Chengdy Afrcraft
Industrial Corporation is second source for nose sections
for China and USA (see also MD-90 Trankliner variant}.

MD-83: Extended-range version powered by
JF8D-219s, announced 31 January 1983; 2 per cent lower
fuel consumption than -217As; two extra fuel tanks in
carga compartmient. Passenger capacity same as MD-81
and -82. Firse flight 17 December 1984; FAA certification

[985; in service Alaska Airlines and Finnair early 1986; on
14 November 1985, Finnair M-83 made longest MD-80
fight covering 3,406 n miles (6,308 km; 3,920 miles) from
Montreal to Helsinki in 7 hours 26 minutes; first revenue
transatlantic  service flown by Transwede between
Stockholm and Fort Landerdale, Florida, with stops at Oslo
and Gander. Five MD-83s built in China by SAMF {see
MD)-52 entry above) completed by first quarter 1993

MD-87: Short-fuselage version for maximam 139
single-class passengers; fin beight increased; powered by
JT8D-217Cs with 2 per cent lower firel consumption than
217As; other -200 series engines available; first fight 4
December 1986; certificated 21 October 1987; first
deliveries to Finnair and Austrian Airlines; optional front
and rear cergo compartment auxiliacy fael tanks each hold
2,139 litres (565 US gallons; 470.5 Imp gallons). MD-37
has MD-80 cruise performance improvernent package
including fillet fairing berween engine pylons and fuselage,
fairing on APU, improved sealing on horizontal tail, low-
drag flap hinge fairings, and extended low-dmag tailcone;
MD-8/ also first of series with EFIS, AHRS and HUD as
standard.

MD-88: Combines JTSD-219 power plant with EFIS
cockpit displays, flight management system, onboard
windshear defection system and increased use of
composites in structure. Redesigned cabin interior for 142
passengers (14 fixst/128 coach class) five-abreast; wider
aisle; redesigned overhead bins. First flight 15 August
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seating for 172 passengers; P&W JTED-209 with
automatic power reserve; two-man crew; maximum five-
abreast passenger seating.

McDornell Douglas MD-87, short-fuselage variant of the MD-80 series of airfiners

(Jane’s/Dennis Punnett)
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McDonnell Douglas MD-80
glareshield

1987%; FAA certification 9 December 1987; entered service
5 January 1988 with principal customer Delta Air Lines
(125 ordered).

MD-BO Executive Jets: Corporate and executive
versions of MD-83 and MD-87 offered; typically seating
20 passengers; MD-83 maximum range 4,100 n miles
(7,593 kom; 4,718 miles); MD-87 maximum range 4,500 n
miles (8,334 km; 5,178 miles).

CUSTOMERS: 1,000th delivered 23 March 1992, Total of L175
ordered, of which more than 1,1 26 delivered, by mid-1996,
Totzal of 61 operators incindes Adria Adrways, Aero Lloyd,
Acrolineas  Argentinas, Aeromexico, Acropostal, Air
Aruba, Ajr Liberté, Air Liberté Tanisia, Airtours, Alaska
Airlines, Alitalia, ALM Antifleapn Airlines, American
Airlines, AOM-Minerve, ATI, Avstrian Airlines, Austral,
Aviaco, Avianca, Balair, Befya Airlines, Centennial
Airlines, China Easters, China Northern, Continental,
CTA, Delta Air Lines, Eagle Airlines, Burofly, Far Fastem
Air Transport, Finnair, Great American Airways, Iberia,
Japan Air System, Korean Air, Meridiana Italy, Midwest
Express, National Airlines, Nordic Fast Airlines, North
American Airfines, Northwest, Oasis, Onur Air, Reno Air,
SAS, Spanair, Sun Jet International, Swissair, Transwexds,
Trinidad & Tobage, TWA, U-Land, USAir, Venus Afrand
ZAS Airline of Bgypt.

DESIGN FEATURES: MID)-80 has DC-9 wing span increased by
centre-section plugs and 0.61 m (2f © in) wingtip
extensions; fusclage extended by plugs fore and aft of
wing; larger wing holds more fuel: wingtip winglets tested
and rejected in early 1994; systemg improvements inclnde
digital integrated flight guidance and contro) system, *dial
aflap” control for more accurate fiap settings, flow-through
cooling of avionics tompartment, larger capacity APU,
recirculation of ventilating air, and advanced digital fue]
gauging system. Perforuance management system similar
to that of DC-10 standard from April 1983; optional flight
management system giving horizontal and vertical
guidance. Other features include increased use of com-
posites, such as Kevlar wing/fuseiage fillets introduced
1983, Flight deck changes include advanced AHRS,
eptionat Honeywell FFIS, flat LED displays, alternative
flight management systems, and Honeywell windshear
guidance system (certificated Jume 1989; now siandard on
all new MD-80s and retrofiriable),

Wing sweepback at guarter-chord 24° 30°; mean
thickness/chord ratio 11.0 per cent; dibedral 3°; incidence
1° 15"

FLYING CONTROLS: Manbal ailerons; elevators with assister
tabs; electrically actnated variable incidence taitplane;
hydravlically actuated rudder with maneal  standby;
automatic landing available; full-span, three-position
leading-edge: slats; three spoilers per wing, of which
outboard two for flight and ground braking and one for Life
dumping; hydraulically actuated double-slotied flaps cover
67 per cent of span; one underwing vortiilon fence on each
wing.

STRUCTURE: All-metal two-spar wing with rivetad spanwise
stringers; glass fibre trailing-edges on wings, ailerons,
flaps, elevators and mdder; detachable wingtips; most of

series modern flight deck with EFIS panels, two flight management system
controt displays on cantre censole, weather radar screen, LED engine indicators and autopilot controls in the

1994

cabin floor made of balsa or Nomex core sandwick; engine
Pylons by Calcor and fuselage panels by Alenia.

LANDING GEAR: Retractable tricycle type of Cleveland
Pueumatic manufacture, with: steerable nosewheels (£27°
on MD-81/82/87/88; +25° on MD-83). Hydraulic
retraction, nose umit forward, main units inward, Twin
Goodyear wheels and tyres on each ugit, Mainwheel tyres
size 4.5 x 16.5-20, pressure 11.38 bars (165 Ib/sq in}.
Nosewheel tyres size 26 x 6.6-14, pressure 10.34 bars
(156 Ibfsq in). Goodyear disc brakes. Hydro-Adre Mic [IIA
anti-skid units. Donglas ram air brake cooling. Minimum
ground rurning radins: MD-81/82/83/8% about nosewheel
22.43 m {73 ft 7% in); MD-87 about nosewheel 19,54 m
(64 i 1% in}; MD-81/82/83/38 about wingtip 20.04 m
{65 ft 9 in); MD-87 about wingtip 19.63 m (64 ft 5 in).

POWER PLANT: Two Pratt & Whitaey JTSD-209 turbofans in
MD-81, pod-mounted one each side of rear fuselage. and
each rated at 82,3 kN (18,500 Ih st), with emergency thrust
reserve of 3,34 kN (750 1b). MD-82 has IT8D-217s, each
rated at 89.0 kN (20,000 Ib s}, with emergency thrust
reserve of 3.78 kN (8501b), or -217As of similar rating.
MD-83 has JT8D-219 engines of 93.4 kN (21,000 Ib st)
with thrust reserve of 3.]1 kN (700 Ib). MD-87 has
JTED-217C engines of 89.0 kN (20,000 Iy st), with ar
emergency thrust reserve of 3.78 kN (850 Ib). MD-88 has
93.4 kN (21,000 b 5t} JTBD-219 rurbofans with thrust
reserve of 3,11 kKN (700 Ib). Taiget type thrust reversers.

Standard fuel- capacity in MI-81/82/87/88 is 22,107
litres (5,840 US galions: 4,863 Imp gallons); increased in
MD-83 (and, optionally, MD-87) to 26,498 Jitres (7,000
US galions; 5. 820 Imp gallons) by two 2,195 litre {580 US
gallon; 483 Imp galion} auxiliary tanks jn cargo
compartment. Pressure refuelling point in starboard wing
leadingedge. Overwing gravity refuelling points,

ACCOMMODATION: Crew of two and observer seat on flight
deck, ples cabin amendants. Seating amrangements arc
optional to meet specific airline requitements; maximum
optional seating capacity is for 172 passengers {139 in
MD-87). Fully pressurised and ajr conditioped; one toilet
forward on port side, two at rear of cabin; provisions for
galley ateach end of cabin, Passenger door at front of cahin
on port side, with buikli-in electrically operated airstairs,
and rear hydraulically operaied ventral stairway, are

MD-87is short-fuselage member of MD-80 family of jetliners

CMErgency exit over retracted rear veniral stairway,

Servicing and €Imergency exit doors at starbpard forward

end and port rear end of cabin, Three cargo doors for

underfloor holds on starboard side, Overwing emergency
exits, two each side,

SYSTEMS: AiResearch dual air eycle air conditioning and
pressurisation system wiilising engine bleed air, maximam
differential 0.54 bar (7.77 Ib/sq in). Two separate 207 bar
(3,000 Iv/sq in) Bydrautic systems for operation of spoilers,
flaps, slats, rudder, landing gear, nusewhee steering,
brakes, thrust reversers and ventral stairway. Maximam
flow rate 30.3 litres (8 US gatlons; 6.7 imp gallonsy/min,
Airless booistrap LYPE IeSErvoirs, outpunt pressure 2.07 bars
(301bfsq in). Pneumatic system, for air conditioning/
Ppressurisation, engine starting and ice protection, utilises
8th or 13th stage engine bleed air and/or APL. Electrical
system includes three 40 kKVA 120/208 v three-phase 400
Hz alternators, two engine-driven, one driven by APU.
Oxygen system of diluter demnand type for crew on Aight
deck; comtinuows flow chermical camister type with
automatic mask presentation for Passengers. Anti-icing of
wing, engme inlets and tilplane by engine bleed air.
Electric windscreen de-icing. anti-icing of
leading-edges. TDG Aerospace NOFOD heater pane]
certificated by FAA as means of preventing ‘cold corner’
in inner wing feel tank from forming ice on wing skin and
shedding it into engine intakes, APU provides pnewmnatic
and electrical power on ground, and electrical power in
Qight.

AvioNics: Dual Honeywel) integrated digital flight systems.
Radar: Colour weather radar standard.

Flight: Dual Honeywell fight management systems
(FMS), Ca. IHa autoland; antopilot and stability
augreentation; performance mAnagement system; speed
command with digital ful-time autothromes: thrust Tating
indicator; dual Honeywell air data Sysiems; Sundstrand
HUD optiogal.

DIMENSIONS, EXTERNAL {all versions, except as indicated):

‘Wing span 32.87 m (107 £ 10% in}
Wibg chord; a1 root 705m (236t 1% in)
at tip L10m 3 ft 7% in)

Wing aspeci mtio 9.6
Length overall: except MD-87 45.06 m (147 ft 10 in)

MD-87 3975m (130 £t 5 in)
Length of fuselage:

except MD-87 430 m (135 ft 6 in)

MD-87 3630m(119ft1 in)

361 m {11 ft 10 in)
9.02 m (29 ft 7% in)

Fuselage: Max diameter
Height overall: except MD-87

MD-87 9.30 m (30 ft 6 in)
Taiiplane span 1224 m (40 £ 2 iny
Wheel track 5.08 m (16 ft 8 in)
Wheelbase: except MID>-87 2287 m (72 ft 55n)

MD-87 19.18 m (62 ft 11im)
Passenger deor (port, fwd):

Height 1.E83 m (6 £t 0 in)}

Width 0.86 m (2 ft 10 in)

Height 10 sill 236 m {7 f 9 in)
Service door (stbd, fwd): Height L22 m (4 ft 0 in)

Widih 0.69 m (2 £t 3 in)

Height to sill 2.36m (7 ft 9 in)
Service door (port, rear): Height 152 m (5 f10im)

Width 0.69m (2 ft 3 in)

Height to sill 2.82m (94 3in)
Freight and baggage hold doors:

Height 127Tm (412 in}

Width 1.35m (4t 5in)

Height to sill: fwd 1.47m (4 f 10 in)

centra 142m (4 ft 8 in}
rear 165 m {5 ft 5 in)
Rear cargo door {MD-87): Height 1.27m (4 f12 in)

Width 091 m (3 &0 in)

Height to silt L65m (5 ft 5 in)
Emergency exis (overwing, port and sibd):

Height 0.91m (3 £t 0 i)

Width 0.51m (1 £t 8 in)

DIMENSIONS, INTERNAL:
Cabin, excl flight deck, inci toilets-

Length 30.78 m (101 £t 0 in)
Mazx width 3.14 m (10 ft 3% in)
Max height 2.06m (6 £t ¢ in)
Floor area 89.7 m2 (965 sq ft)
Volime 191.9m* (6,778 ca ft)

1595



McDONNELL DOUGLAS—-AIRCRAFT: USA 693

109 SEATS

Typical mixed class seating arrangement in MD-80 and MD-87

Freight holds (anderfloor, MD-§1/82):
fwd

centre

12.3 m? (434 cu fty
10.7 n2® (376 cu ft)
12.5 m® (443 ca fi)

Fre;ght holds (underftoor, MD-83 with extra fue! anks):

28.7 w® (1,013 cu fi)

Frelght holds (underfloor MD-87);
total 26.5 o (937 cu ft}
with extea fuet tanks 19.7 m? (695 cu ft)
AREAS?
Wings, gross 112,32 m2 (1,209.0 sq £0)
Ailerons (total) 3.53 m? (38.00 sq fr)
Fin, excl dorsal fin {except -87) 9.51 m* (102.40 sq ft)
Rudder 6.07 m? (65.30 sq fi)
Tailplane 29.17 ¥ (314.00 sq f)
WEIGHTS AND LOADINGS
Operating weight empty: -81 35,329 kg {77,888 1b)
-82,-88 35,369 kp (77,976 1b)
-83 optional fuel 36,145 kg (79,686 ib)
-87 standard foel 33,237 kg (73,274 1b)
-87 optionai fuel 33,963 kg (74,880 1b)
Fuel load:
+81, -82, -87 standard 17,763 kg (39,162 Ib)
-83, -87 optional 21,216 kg {46,773 1b)
Max structural payload:
-$1 18,194 kg (40,112 Ib)
82, -88 19,96% kg (44,024 1b)
-%3 optionat fuel 19,193 kg (42,314 1b)

1995
~87 standard 17,566 kg (38,726 lb}
-87 optional fuel 16,837 kg (37,120 Ib)

Max T-O weight: -81 (-217 engines), -87 standard
63,505 kg (140,000 1b)

-81 (-217A engines), -82, -87 optional, -88 standard
67,810 kg (149,500 Ib)

-83 optional 72,575 kg (160,000 1b)
Max ramp weight: -81, -§7 63,955 kg (141,000 Ib)

-82, -88 68,265 kg (150,500 1b)

-83 73,030 kg (161,000 1b)
Max zero-fuel weight: -81 53,525 kg (118,000 Ib)

-82,-83 55,340 kg (122,000 1b)

-87 53,525 kg (118,000 Ib)
Max landing weight:

-81, -87 standard 58,060 kg (128,000 1)

-82, -87 optioual, -85 58,965 kg (130,000 Ib)

-83 optional 63,275 kg (139,500 Ib)
Max wing loading:

-81, -87 standard 551.7 kgim? (112.99 lb/sq fr)

-82, -87 optional, -8R standard
589.1 kg/m? (120.66 1h/sq ft)

-83, -88 opticnal 630.5 kg/m? (129,14 Ib/sq ft)
Max power loading;

-81, -82, -87 optional 381 kg/kN (3.74 1b/1b s5t)

~83 optional 388 kg/KN (3.81 Ib/lb st)

-87 standard 357 kg/kN (3.50 Itvlb st)

-88 363 kg/kN (3.56 Ibdib st)

PERFORMANCE (at max T-C weight except where indicated);.
Max level speed: all 500 ke (925 kmvh; 575 mph)

Max cruising speed: all M0.76
FAA T-O field length: -81 2,210 m (7,250 )
-82 2,270 m (7,450 ft)
-83 2,352 m (8,375 ft)
-87 1,859 m (6,100 ft)
FAA landing field length, at max landing weight:
-81 1,478 m (4,850 ft)
-82 1,500 m (4,920 ft)
-83 1,585 m (5,200 fi)
-87 1,429 m (4,690 ft)
Range with max fuel:

-87 standard 2,980 n miles (5,522 km; 3,431 miles)

-87 optional 3,650 n miles (6,764 km; 4,203 miles)
Range (-81, -82, -83 with 155 passengers, domestic

reserves; -87 with 130 passeagers, domestic reserves):

-81 1,564 n miles (2,897 km; 1,800 miles)
-82 2,050 n miles (3,798 km: 2,360 miles)
-83 2,502 n miles {4,635 km; 2,880 miles)
-87 standard 2,372 n miles (4,393 kam; 2,730 mites)
-87 optional 2,833 p miles (5,248 kan; 3,261 miles)
OPERATIONAL NOISE LEVELS (FAR Pt 36): -

T-0: -81,-82, -83 9.4 EPFNdB
-87 catimaged B8.7 EPNJB
Sideline: -81, -82,-83 94,6 EPNdB
-87 estimated 92.8 EFNdB
Approach: -81,-82, -82 93.3 EPNdB
-87 estimated 93.3 EPNdB
UPDATED

MCDONNELL DOUGIAS MD-90

TYPE: Stretched MD-80 follow-on, powered by IAE V2500
nwrbofans. .

PROGRAMME: Launched 14 November 1989; first flight of 11
prototype (NOOLDC) 22 February 1993; second aircraft
(N902DC) made first flight three weeks early on 27 Angust
1993 and was used for aviopics and systems tests,
incjuding automatic landing; first production aircraft flown
20 September 1994, three days ahead of schedule; FAA
centification achieved 16 November 1994, by which time
three MD-90s had fown 1,906 flight test hours in 1,450
fights; first delivery, N902ZDA (-30 version; 2,094th of
DC-9/MD-80/MD-9C family) 10 Delia Ajr Lines, 24
Febmary 1995; service eniry 1 April 1995 on Dalias/Fort
Worth—Newark, New Jersey, route, JAA certification
received 16 October 1996; first European operator (SAS);
emntered European revenue service 11 November 1996

CURRENT VERSIONS: MD-80-30: Has MD-80 fuselage
lengthened by 1.45 m (41t 9 in} abead of wing; same
enlarged tail surfaces as MD-87; powered elevators; 153
two-class  passengers, five-abreast; maximum 172
passengers limited by exit doors and hatches; two IAE
V2525-D5 turbofans. Details below apply mainly to this
version.

MD-80-30ER: Extended-range version with increased
T-O weight and optionat 2,139 litre (565 US gallon; 470
1mp gallon) ausiliary fuel tank. Typical passenger capacity
is 170; launch customer AMC Aviation of Egypt
announced purchase of two for delivery in August 1997
and October 1998.

MD-90 Trunkfiner: Agreement worth $1,000 million
signed 25 June 1992 to produce tree MD-82, 17 MD-82T
and 20 MD-96-30T Trunkiiners in China (which see under
SAMEF heading), but renegotiated mid-1994, and amended
$1,600 million contract signed 4 November 1994 for first
20 aireraft, a mix of MD-80s and MID-90s to be built by
Douglas; subsequentfy repegotiated mid-1995 for 20
Daowaglas-bailt MD-90s, First aircraft, B-2250; delivered 26
July 1996 Chengdu Alircraft Industdal Corporation
makmg nose sections, passenger and crew doors and

7994

and aitair doors for Trunkliners and US-built
MD80/90s; Shenyang will be responsible for assembiy of
tail surfaoes,incorpomaing SAMF tailplanes and elevators,
electrical wiring, radio racks and electrical power centres,
and Xian will make forward fuselages and wings; offset
work will be offered on IAE V2500 engines, Delivery of
first Shanghai Aviation Indunstrial Corporation (SAIC)-
built MD-90 Trunkliners scheduled for April 1998.

MD-90-50; Provides 700 mules (1,296lam; 805
miles) more range than MD-$0-30 at same payload;
maximum T-C  weight increased to 78245kg
(172,500 Ib); wing, fuselage, tail surfaces, landing gear,
wheels and brakes reinforced; provisiea for ap w 6,738
litres (1,780 US gallons; 1,482 Imp gallons) of additional
fuel; IAE V2528-D5 engines giving 124.5 kN (28,000 Ib
5t} each.

MD-80-56: Shinilar to MD-90-50 but with extra pair of
doors in forward fuselage section to allow maximura 187
charter class passengers.

cusToMERs: Launch costomer Delta Air Lines (50 ordered
ples 115 on option, later reported as 31 fim and 106
opitonsy; other customers include China Eastern (nine),
China Northern (11), EVA Air/UNI Airways of Taiwan
(nine, plus three options), Great China Airfines (ope),
Heliopolis Airlines (one plus two options), Hwa-Hsia
l..easmg (1hree), Japan Air Sysiem {16, plus one optica, of

Vieraead A0 Thanambae MWK and anterer]
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PRV OO KM | 142,05 1045 TT)
Max power leading: -30 318 kg/kN (3.£2 Ib/1b st)
-50, -55 314 kg/kN (3.08 ibib st)
PERFORMANCE (estimated, at max T-O weaght, TSA, except
where indicated):
Cruising speed at 10,670 m (35,000 fi):
all 437 kt (809 km/h; 503 mph) (M@.76)

FAA T-0 field fength: 30 2,166 m (7,105 f1)
50, -35 2,435 m (7,990 )
FAA landing fieid length, at max landing wejght:
-30 1,660 m (5,250 f1)
-50, -35 1,670 m (5,480 f1)
Range, with international reserves (-30, -30ER and -5¢
with 153 passengers, -55 with 187 passengers):
-30 2,085 n miles (3,862 km: 2,400 miles)
-30ER:

standard 2,172 n miles (4,023 km: 2,500 miles)
fong range 2,389 n miles (4,425 kmy; 2,750 miles)
0

-5 3,822 n 1miles {5,600 km; 3,480 miles)
-55 2,700 p miles (5,003 km; 3,100 oiles)
LUPDATED

MCDONNEL!L DOUGLAS MD-95

TYPE: ] 00-passenger twin-turbofan trapsport.

PROGRAMME: Announced at Paris Air Show 1991; potential
aitline customers briefed and manufacturing partners
announced in Berlin, November 1094: modification of
former Eastern Aitlines DC-9-30 inte  development
Prototype began late 1994; three fight test aircrafi (T1, T2
and T3), expected to fiy in 1998; first flight of production
aircraft due Janpary 1999, joint JAA/FAA certification

: o anticipated in April 1999; first customer delivery Jnpe

2 B - ; 1999. Fizst nose section (bnilt by MDC) delivered to

: ; Huntington Beach on 11 December 1996 1o begin

Flight deck of MD-90 showing two two-sereen ERS, LED matrix engine indicators, full flight management assembly of T1, which will be 95 per cent complete by end

system p Is on centre c le and autopilot controliers under the glareshield 7994 of 1997.

. CURRENT VERSIGNS: MD-95-30: Inital production version.
(three, the first of which entered service 4 April 1996), system (DFGS) with auxiliary control system (ACS), new MD-95-30ER: Extended-range version with additiona]
Saudi Arabian Airlines (29, for delivery conunencing air data computer, and advanced inersial reference system fuselage fuef tank, capacity 4,277 ficres (1,130 US gallons;
1997), and Scandingvian Airlines System (eight, all to be based on ring laser £yro platform. 941 Imp galions). Future versions under stady in early
in service by August 1997). By October 1996, 23 were in Instrumentation: LED displays for engine and system 1996 included z stretched MD-85-50 10 accomodate up
service plus 121 on firm order. monitoring. to 130 passengers, and an 80-sea: derivative.

DESIGN FEATURES: Being built on MD-80 production fine;  DIMENSKONS, EXTERNAL (all versions); CUSTOMERS: Launched 19 October 1995 with order for 56,
powered by IAE V2500 engines rated by engine control Wing span 3287 m {107 ft 10in} plus 50 options, from Valulet Airlines. McDonnell
system for power required by MD-90-30 and MD-90-50; Wing aspect matic 9.6 Douglas predicts requirements for 1,700 aircraft in this
10 more two-class passengers than MD-80 accommodated Length overail 46.51 m {152 & 7 in) class over the next 20 years, with 300 to 500 MID-95 sajes
by forward fuselage stretch of 137 m Aft 6 in) w Length of fuselage 43.03 m (41 ft 2 in} over life of programme.
compensate for higher engine weight; better Dbowerfweight Heigir oversli 933m30fi 7%in)  costs: Valwel order for 50 aircraft worth §1 billion.
ratio than MI-80; noise level expecied 1o be 20 4B below Tailplane span [224m (40t 2in)  DESIGN FEATURES: Fuselage 145 m (41t ¢ in) ionger than
Stage 3 and with very low emissions; improved cabin Wheel track 5.09 m (16 ft 8% in) DPC%-30; DC-9MD-80 cross-section; DC-9-34 wing
includes larger baggage bins, better lighting and handrail at Wheelbase 23.52m (77 fi 2 im) planform; systems and avionics are blend of low cost and
bin level. Wing sweep at quarter-chord, 24° 307, DIMENSIONS, INTERNAL : advanced technology. Wing sweep 24° 30 a quarter-

FLYING CONTROLS: Powered elevators with dnal actuators, and Baggage voleme {total): -30 36.8 m° (1,300 cu o) chord.
manual reversion with servo tabs, to cope with increased -30, -35 with optional fue! 233m* (822cuft)  mymNG CONTROLS: Elevator and aflerons are manually
pitcit-axis ineriiz caused by heavier engines and longer  apmpas: actuated via cables; mdder powered hydraukically with
forward fuselage; double sioried flaps; three-position Wings, gross: all 1123 m? (1,209.0 sq fr) manual reversion; double-slotted ftaps; fuli-span two-
ieading-edge slats; spoilers for airbrake and [ift dumping;  WEKGHTS AND LOADINGS: posttion icading-edge slats; wing-mounted  spoilers/
flight deck similar ©o MD-88, but Douglas planning new Operating weight empty: 30 39,216 kg (88,000 1b) speedbrakes,
six-screen layout similar to that of MD-]1. Three-position -50 41,685 kp (91.9001b)  STRUCTURE: Generally as MD-80/MD-90, Partners are:
leading-edge slats. Space limited payload: -30 17,350 kg (38,250 Ib) Alenia (fuselage sections), Korean Air Lines Aerospace

STRUCTURE: Structure broadly as late MD-80, but pew -50, -55 with extra tanks 15,195 kg (33,500 1b) Division (nose struchire and main passenger doorfentry

-modular manufacuring sysiei, developed and tested on Max T-O weight: -30 70,760 kg (156,000 1b) area). Hyundai Space and Aircraft Co (wings, in
both prowtypes, aliows hoth types o be built op same -50, -55 78,245 kg (172,500 b} conpunction with McDoeanell Douglas Canadz, which will
production line and in about half the man-hours of earkier Mayx ramp weight: -30 71,215 kg (157,000 1b) build initial sets of wings for flight test aircraft and early
MD-80s; subassemblies contributed by Alenia, AgeroSpace -30ER 75,295 kg (166,000 1b) production units), BMW Rolis-Royce (power plant),
Technologies of Avsirakia, Dagsanlt Aerospatiale, CASA, -50, -55 78,700 kg (173,500 Ib} ShinMaywa Industries Ltd (horizontal tail surfaces and
Chengdu Aircraft Industriat Corporation {CAC), Shanghai Max zero-fuel weight: -30 58,965 kg (130,000 1b) engine pylens), Fischer Advanced Composite Components
Aviation Industrial Corporatio (SAIC) and Shanghai =30, -55 61,235 kg (135,000 1b) GmbH (cabin furnishings), Israel Aircraft Industdes SHi.
Aircraft Manufacturing Factory (SAMF) are buil op into Max landing weight: -30 64,410 kg (142,000 Ip) Servo Systems (landing gear), AlliedSignal Aerospace
fuselage mogdules in Salt Lake City. -50, 55 71,210 kg (150,000 b) (AiResearch environmentai control system, Bendix wheels

LANDING GEAR: Retractable ricycle type with twin wheels on

ali units, as MD-80,

POWER PLANT: Two 111.2 kN (25,000 th st) IAE V2525.D5 in
MD-90-30; two 124.5 kN (28,000 Ib st} V2528.D5 in
MI>-90-50 and -55; thrusi maintained at S/L up to 30°C
ambient tsmperature; power outpi: determined by elec
tronic engine control; cascade thrust reversers for use on
ground only; MD-90-30 fuel tankage 22,107 Hires (5,840
US gallons; 4,863 Imp gallons); MD-90.50 tankage 28,845
litres (7,620 US galions; 6,345 mp gallons) including
6,738 litres (1,780 US galtons; 1,482 Imp pailons) in extra
tainks ip baggage compartment.

ACCOMMODATION: Traditional Douglas five-abreast seating;
two more seal rows than MD-80; targer and lighted
overbead stowage bins; lighted foll-grip handrail an
stowage bins illuminates scat labels: new vacuum
lavatories.

Systems: New sysiem elements, compared with MD-80,
include Bendix  variable-speed, constant-frequency
electrical generation, new AMliedSignal 421 kW (565 shp)
GTCPI31-9D APU o provide greater engine-starting
power and 8,000 hour life, carbon wheel brakes with
digital anti-skid saving 181 kg (400 b} weight, centre-
wing de-icing system using warmed fuel from engine oil
cooler circulated throngh inboard fael tanks, and pew
environmental conrol system providing higher flow rates.

AVIONICS: Flight: Honeywell electronic flight i 3 -
fight management system (FMS), digital flight guidance McDonnelt Dougies MD-95 airliner {two BMWY Rolls-Royce BR 715 turbofans) (Jane’s/Dennis Punnett) 1993
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and brakes), Honeywell fuc (flight guidance and aviomics
systems), Sundstand Aerospace (electrical power gener-
ating system), and (in parttership with Sundstrand)
Auxiliary Power International Corporation (APU). Final
assembly of MD-955 will be undertaken in Long Beach;
neminal productica rate one aircraft per week.

LANDING GEAR: Retractable micycie with
nosewheels; twin wheels on all legs.

POWER PLANT: Two BMW Rolis-Royce BR 715 trbofans,
cach giving 82.3 kN (18,500 Ib sty at -0 at 30°C ambient;
93.43 kN (21,000 th st) rating optional for MD-95-30ER;
single-pivot door type reversers for ground use only.
Standard fuel capacity 13,897 litres (3,670 US gallons;
3.056 Imp galtons); ER 18,179 litres (4,800 US gallons;
3,997 Imp gatlons).

ACCOMMOBATION: Crew of two on advanced flight deck
optimised for reduced parts count and high reliabitity.

Flight deck features inciude MD-11 AFCS  with

glareshield d controls enabling crew 1o fly the
aircraft automatically with only push-button  and
thumbwhee? inputs; modified controi pedestal between
seats with larger mubtifunction control display units and
keyboards; and simplified overhead control panel with foar
LCDs repiacing 13 gauges, meters and switch panels.
Typical two-class seating for 106 passengers in five.
abreast arrangement in new modem cabin designed with
inputs from 500 airline executives, Hight attendants and
Passengers; interior, manufactured by Fischer Advanced
Composite Components of Austria, features wider and
deeper  overhead baggage bins, full-grip  handrail
throughout length of cabin, and optional video monitors
that drop down from Passenger service units on both sjdes
of cabin at every third seat row. Cabin door behind flight
deck on port side; CMEIEENCy exit on opposite side, plus
two above each wing.

AVIONICS: Honeywell Versatile Integrated Avionics VIA
2000 computer a5 core avionics Inanagetnent systerm,

Flighs: Honeywell flight management system (FMS),
inertial reference system (IRS), digital flight guidance
system (DFGS), digital air data computer and windshear
detection system.

Instrumenzation; Six-mbe HFIS with 203 x 203 mm (8 x
8in) LCD screens providiag navigation, flight manage-

steerable

ment and Systems data.
DIMENSIONS, EXTERNAL:
Wing span 2844:m (93 £t 3% in)
Wing aspect ratio 87
Length: overal] 37.81 m (124 fi 0% jn)
fuseiage 3434 m {112 £ § in)
Height overall 886 m (29 ft 1 in)
Tailplane span 14,23 m (36 ft 10% in)
Wheel track 4.88 m (16 ft 0 in}
Wheelbase 17.60 m (57 fi 8% in)
Baggage door: forward:
Height 1.27m (4 2in)
Width 1.35m (4 £t S in)
rear:
Height 1.27m (4t 2 in)
Width 091 m (3 £ 0in}

DIMENSIONS, INTERNAL (§: standard, BR: with extended-range
tank):

Freight hold volume (underfioor):
5

26.8 m? (345 cu ft)
ER 19.5 m (689 cu {1
AREAS:
Wings, gross 92.97 m* {1,000.7 sq ft)
WEIGHTS ANDLOADINGS (S: standard, ER: with ¢ ded-range
tank):

30,785 kg (67,870 )

Operating weight empty: S i
ER 31480 kg (69,401 Ib)

Space-limited payload: S 12,220 kg (26,940 ib)
ER 11,059 kg (24,380 ib)
Max T-O weight: § SET10 kg (114,000 Ib)
ER 54,885 kg (121,000 Ib;
Max ramp weight: S 52,165 kg (115,000 1b)
ER 55,340 kg (122,000 1b)
Max landing weight: § 46,265 kg (102,000 Ib)
ER 47,174 kg {104,000 Ib)

43,545 kg (96,000 Ib)
44,452 kg (98,000 Ib)

Max zero-fuel weight: 5
ER

McDONNELL DOUGLAS—-AIRCRAFT: USA 695

Mockup of MD-95 advanced fiight deck

Max wing loading: § 556.2 kgim? (113,92 Ib/sq ft)
ER

590.4 kg/m? (120.92 Ibfsq i)
Max power loading: § 314 ke/kN (3.08 Iib 1)
ER 333 kg/kN (3.27 Ib/Ib s6)

PERFORMANCE (¢stimated):
Max level spead: S, ER
438 kt (811 kmvh; 504 mph) (M0.76)
FAA T-0 field length at max T-O weaght, S/L, 30°C:
s £.951 m (6,400 ft)

ER 2,012 m (6,600 fi)
FAA landing field iength at max landing weighe, S/1.;

5 1,445 m (4,740 fy)

ER 1,469 m (4,820 f1)
Design range, domestic reserves, 106 passengers and

baggage:

S 1,547 n miles (2,865 km; 1,780 miles)

ER 2,001 n miles (3,705 km; 2.302 miles)

UPDATED

MCDONNELL DOUGLAS MD-XX
Following 2 six month review of potential risks and
advantages, McDonpell Douglas announced on 28 Qetober
1996 that it was texeninating this advanced technology
meditm-range aidiner, Details, an artist’s impression and
Eencral  amangement drawing appeared in the 1996-97
edition,

UPDATED

MCDONNELL DOUGLAS MD-10
Retrospective designation assigoed in 1996 to the conversion
of 60 DC-10s to 2 new freighter standard for Federal Express.

NEW ENTRY

MCDONNELL DOUGLAS MD-11
TYPE: Medium/ong-range aittiner and freighter.
PROGRAMME: Follow-on to DC-10; revealed at Paris Air Show
1985; British Caledonian ordered nine 3 December 1986;
official programme launch 30 December 1986; five aircraft
in fight test programme (four with GE engines, one with
P&W); first flight (N1 1MDy 10 January 1990 powered by
CFés; first fight of third prototype powered by P&W

1996

PW446s, 26 April 1990; cenificared 8 November 1990:
first delivery to Finnair 20 November 199, entering
service 20 December. Deliveries totalled three in 1999, 31
in 1991, 42 in 1992, 36 in 1993, 17 in 1954, 18 in 1995 and
13 in 1996, 100th MD-11 defivered 30 Jone 1993,
Certification with R-R Trear 650 discontinued, By
mid-1996 154 had been delivered, Fuselage production
line moved from San Diego to Long Beach during early
1996.

CURRENT YERSIONS: MID-11: Standard passenger version for

298 passengers in three-class layout; maximom range
7,000 0 miles (12,964 km; 8,055 miles} with maximuom
optional T-O weight. Planned prodaction of all variants
declined to about two per month in 1993; expected to
increase again from 1996, Derailed description applies to
improved MD-11, MD-11F, MD-17 Combi and MD-17
convertible Freiphter,

M3-11 Performance Impr Progr e
{PIP): Continuous improvement programme aimed at
weight and drag reduction and extended range under way
since 1990, resulting in Tecovery and extension of
MPB-11"s design range. First delivery November 1990 with
initial choice of gross weights between 273289 kg
(602,500 Eb) and 276,691 kg (610,000 [b); range shorifall
440 n miles (815 km; 506 miles) with GE engines and
7100 miles (1,315 km; 817 miles) with P&wW engines.
Successive drag reduction, Wweight-gaving and  fuel
consumption and engine installation improvements,
itroduced in stages by December 1994, included the
following:

Weight  reduction: . Airframe weight  reduced
progressively by 1,020 kg (2,250 Ib) by changes in cargo
bandling system, tailplane strucnre, composites centre
engine inlet, cargo hokd chauges and new flooring
mnaterials.

T-0 weight increases: Maximuam T-O weight increased
w 280,320 ks (618,000 Ib) in January 1991; further
optional increasc to 283,720 kg (625,500 1b) in July 1993,

Drag reduction: Phase I, introduced before first
delivery, saved 9.7 per cent drag by meats of splitier plate
Ppreventing turbulence forming behind blunt wing trailing-
edge; Phase II drag reduction, available from January
1992, saved another 1.5 per cent drag by sealing outhoard
slat gaps and drooping outboard aflerons by 4°. Phase III,
introduced Sep :r 1993, eliminatéd another 0.] per
cent drag by applying endpiates on wing adjacent ailerons
and adding fillet to wing-mounted engme pylons.
Modification of windscreen wipers and windscreen
infroduced December 1994 cuts another 0.3 per cent. Phase
IV, introduced February 1995, eliminates further 1.2 per
cent drag by means of a re-rigged elevator (to reduce
incidence and produce a more cambered aerofoil), a
diverter fillet around base of the centre enging inlet
structure, redesign of flap hinge fairing and instalfation of
wing and undercarriage door scats. Cumulative range
improvement of all four phases extends range to move than
6,911 n miles (12,800 km; 7,953 miles) with 29,000 kg
(63,934 1b) paylgad.

Added fuel: Auxiliary fuel tapks available from April
1992; one or two 7,472 live (1,974 US gallon; 1,644 Imp
gallon) tanks can be mounted in rear of forward underfloor
carge compartment, displacing two or four LD3 cargo

5




honeycomb and composites skin; failplane has CFRP
trailing-edge; elevators CERP.

Rear engine inket duct and fan cowl doors, and nose cow]
outer barrels on wing-mounted engines, are of composites
construction. Inner surfaces of engine nacelles are
acoustically treated.

Suppliers include Alenia (fin, mdder, fuselage panes,
winglets}, AP Precision Hydrautics (centreline ang nose
landing gear), Beadix (mainwheels and carbon brzkes},
CASA (horizontal tail surfaces), Embracr (outboard flap
sections), Fischer GmbH (composites flap binge fairings),
Pneumo Abex Corporation (main landing gear), Rohr
Industries (engine pylons), Honeywell (advanced flight
deck and avionicsy, and GKN Westland Aerospace (fiap
vane and inlet duct extension rings).

LANDING GEAR: Hydraulically retractable tricycle type, with
additional twin-wheel main unit mounted on the-fuselage

centreling; heaviest proposed varants might have four-

wheel centreline bogie; nosewheel and centreline wnitg
retract forward, main vnits inward imto fuselage. Twin-

wheel steerable nose unit (70°). Main Eear bas four-wheel

McDonnell Douglas MD-11 medium/long-range transport (Jane’s/Dennis Punnett)

T-O distance: Reduced by up to 137 m {450 f1) in order
fo accommodate increased T-O weight by deflecting
inboard and outboard ailerons with flaps at take-off.

Engine improvements: Internal improvements by
General Electric in the CE6-80C2 engine, introduced by
mid-1993, have saved some 1.5 per cent fuet consumption,
equivalent 1o about 1,360 kg (3,000 Ib) of payload.

P&EW  applied a three-phese cngine and intke
improvement sequence, imtroduced in June 1992 apd
November 1993, which together pave 2.7 per cem
improvement; in addition, P&W has cenificated an
optional thrust increase to 276 kN (62,000 Ib st). Totat
range i for these imp ments is 600 n mifes
(L, 111 km; 690 miles) for GE-powered aircraft and 690n
miles (1,278 km; 794 miles) for P&W-powered aircraft.

MD-11 Combi: Mixed cargo/passenger version for fonr
to 10 cargo pallets and 168 to 240 passengers; ranges from
5,180 n miles (9,593 km; 5,961 miles) to 6,860 0 miles
{12,705 km; 7,894 miles). Main deck cargo door at rear oy
port side. Centificated April 1992 10 lagest FAA Class C
smoke and fire containment requiremsnts.

MD-11CF: Convertibie freighter; iaunched August
1991 with order from Martinair-Holland (Four-firm orders
for delivery 1994 and 1995, one on option). Main deck
cargo door at front on port side.

MD-11F: Al-freight version.

MD-T1ER: Extended-range version launched February
1994; maximum T-O weight increased to 285,989 kg
(630,500 1b) and fuel capacity increased by up to
11,583 Titres (3,060 US gabons; 2,548 Imp palions) in
removable anxiliary tank in lower Carga compartment;
offers either 480 n miles (889 km; 552 miles) greater range

bogies. Oleo-pneumatic shock-absorbess in all units. Loral
nosewheels and Goodyear tyres size 40 x 15.5-16, pressore
13.44 bars (195 Ibisq in). Main and centreline units have
Bendix whesats and Goodyear tyres size 54 x 21-24,
pressare 13.79 bars (200 I/sq in). Bendix carbon brakes
with 2ir convection cooling; Laral anti-skid system.
Minimum ground tarming radius about nosewheels 26.67
m (87 ft 6in); about wingtip 35.90 m (117 ft 9% in)
Optional Taxi Brake Select system increases brake life by
up to 40 per cent by cycling alternate brake pads during
low-speed taxying.

POWER PLANT: Three Pratt & Whitney PW4450 mrbofans,
each rated at 267 kN (60,000 ib st), or thgee PW4462
mrbofans, each rated at 276 kN (62,000 1h st), or theee
General Electric CF6-80C2DIF turbofans, each rated at
274 kN (61,500 Ib st); two engines mounted on underwing
Pylons, the third above the rear fuselage aft of the fin

droop with flaps on take-off: dual-section rudder split into
vertical segments; near full-span leading-edge  slars;
double-slotted trailing-edge flaps with offser externat
hinges; five spoilers ip groups of four and one on each
wing. Cat. Iflb automatic landing with ground rolf control
(eertificated Aprit 1991) standard.

STRUCTURE: Composites used in virtually all control surfaces,
engine nlets and cowlings, and wing/fuselage fillets; wing
has two-gpar struchumal box with chordwise ribs and sking
with spanwise stiffeners; upper winglet of ribs, spars and
stiffencd aluminium alloy skin with carbonfibre Irailing-
edge; lower winglet carbonfibre; inboard ailerons have
metal strucome with composites skin; outboard ajlerons
all-composites; inboard flaps composites-skinned metal;

or 2,721 kg (6,000 1b) more Ppavioad; offered in p T,
Combi, convertibie or all-freight versions; drag reduction
and 680 kg (1,500 Ib) weight saving will reduce fuel burn

* by 1.5 per cent; intended 1o provide lower costs on very
long routes with Jower passenger wraffic; Douglas states
MD-11BR costs 26 per cent less to operate than Boeing
747400; MD-11ER extends MD-1] range with 29§
passengers from 7,000 n miles (12,964 km; 8,055 miles) to
7,240 n miles (13,408 km: 8,331 miles), wiich is said to be
very slightly greater than Boeing 747400 with 47]
passengers. Launch costomers World Airways (two, on
tease, with PW4462 engines; delivered on 11 March 1996),
and Gamda (three, with CF6-80C2s, converted from
MD-11 order, first delivery 19 December 1996 and one
each due in second and third quarters of 1997).

CUSTOMERS: At ! January 1997, 162 MD-11s had been
delivered and order backlog was 15, Customers and
operators then included, but were not Emited to, Alfitalia,
American Aitlines, China Airlines, China Eastern Adrlings,
CityBird, Delta Air Lines, EVA Air, Federal Express,
Finnair, Garuda, GATX, International Lease Finance
Carporation, Japan Ailines, KLM, Korean Air, LT,
Lufthansa Cargo, Malaysian Airfine System, Martinair,
Mitsui, Saudi  Arabian Airlines, Swissair, Thai
International, Varig, VASP and World Airways. Total of
51 orders from seven operators for MD-1 1F and MD-E1CF
by 1 Jannary 1997; two ordered by EVA Air later that
month,

DESIGN FEATURES: Compared with DC-10, MD-11 has wing-
lets above and below each wingtip; tatlplane hag advanced
cambered aerofoil, modified trailing-edge camber, reduced
sweepback and 7,571 litre (2,000 US gallon; 1,665 Ymp
gallon) fuel irim tank; extended tailcone of low-drag chisel
profile; two-crew all-digital flight deck; restyled nterior;
choice of GE CP6-30C2DIF and P&W PW4450 engines.
Wing has Douglas acrofoil section; sweepback at quarter-
chord 35°; dibedral 6°; incidence at root 5° 51; tailplane
sweepback 33°,

FLYING CONTROLS: Ailerons powered by Parker Hangifin
acteators; electrohydranlically actuated variable incidence
tailplane with slotied elevators in two sections each sidé
powered by Parker Hanpifin and Teljin Seiki actuators;
mboard all-speed ailerons and outhoard low-speed ailerons

First 16 Seats 60-in Pitch
Business 56 Seats 38-in Pitch
Economy 226 Seats 32-in Pitch

)

33/34-in Pitch

First
Economy

34 Seats
289 Seats

Economy 410 Seats. 30/31/32-in Pitch

MD-11 alternative seating configurations. A, B: 298 Passengers, including 226 econorny class in 34-2 or
2-5-2 configurations: C: 323 s in two cl, D: 410 economy passengars 1997
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MceBonnell Douglas MD-7 1 of China Aitlines

torsion box, Refuelling point in leading-edge of each wing.
Standard MD-11 fuel capacity 146,174 litres (38,615 US
galions; 32,154 lnp gallons); one or two 7,472 litre (1,974
US gallon; 1,643 Imp gallon) tanks can be added in cargo
hold.

ACCOMMODATION: Crew of two, plus two observer seats.
Standard class seating for 250, two-class for 208 and all-
economy for up to 410; Combi carries 214 passengers,
Crew door and three passenger doors each side, all eight of
which open sliding inward and upward, Two rear doors are
deactivaied in Combi configuration, Two freight hoids in
lower deck, forward and aft of wing, and one bultk cargo
compartment in rear fuselage. Forward freight hold is
heated and ventilated; rear freight hold heaied only.
MD-11 Combi has a lower deck cargo door in centic
compartmen: on starboard side of fuselage for loading of
pallets, an upward-opening main deck cargo door on port
side at rear of cabin. MD-11F/CF have port side forward
main deck carge door.

SYSTEMS: Air conditioning system includcs three AiResearch
air-bearing air cycle wnits with two automatic digital
pressure controllers and electromanual back-up. Cabin
maximum pressure differential (.59 bar (8.6 Ibfsg in).
Three independent hydraulic systems for operation of
flight controls and braking, with motor/pump interconnects
to allow ane system to power another. Electrical sysiem
comprises three 400 Hz, 100/120 kVA integrated drive
generators, one per engine; one 90 kV A generator in APU;
50 Ah battery; four wansformer-rectifiers to convert AC
power to DC; and 25 kVA drop-out air-driven emergency
generator. Pnewmatic  system, maximum controlled
pressure 3.17 bars (46 Ib/sq in) at 230°C, supplies air
conditioning, engine bleed air anti-icing for wing (outer
stats) and wilplane leading-edges, galley vent jet pump,
and carge compartment floor heating. EROS plumbed
gaseous oxygen system for crew; chemical oxygen
generators with antomatically deploying masks for
passengers. Poriable oxygen cylinders for attendants and

first aid, De-icing for windscreens, angle of attack sensors,
TAT probe and static port plate. AllicdSignal TSCF700-4E
APU.

AVIONICS: Flight: Aviopics integrator, Honeywell, respoen-
sible for flight guidance/flight deck system consisting of 44
line-replaceable wnits. These include aircraft system
controllers (ASC} that periorm flight engincer control and
monitoring  functions, providing automated hydranlic,
electrical, envirenmental and fuel systems; laser inertial

Cabin crosssection of MD-11 in economy layout.
Aisle width 48.3 cm (1 ft 7 in); height 241.3 cm {7 ft
11 in}; seat width 45.7 cm (1 ft 6 in); overall width,
two seats 106.7 cm (3 t 6 in), five seats 259.1 cm
{8 ft 6 in). Exterior diameter 6.02 m (19 ft 9 in}

1994

1936

reference system (IRS) for navigation; digital air data
cornputer (DADC). Fiight control computer includes auto-
throttle and longitudinal stability augmentation; windshear
detection and guidance.

Instrumensation: Six-tube EFIS and systems displays;
‘dark cockpit’ philosophy with lights only showing to
indicate abnormat states; no need 1o look on overhead
panels to check systems status; hydraulic, clectrical,
environmental and fuel systems segrepated and each
system configured in normai and abnormal conditions by a

pair of computers.
DIMENSIONS. EXTERNAL:
Wing span 51.66 m (169 ft 6 in)
Wing chord: at root 10.71 m (35 ft 1% in)
at tip 273 m(8ft11%in)
‘Wing aspect ratio 79
Length overall: with PW4460 61.21 m (200 ft 10in)
with CF6-80 61.62 m {202 ft 2 in)
Fuselage: Lenpgth 58.65m (192 ft 5 in)
Max diameter 6.02m (39 9 in)
Height overall 17.60 m (57 1t 9 in)
Tailplane span 18.03 m {591t 2 im)
Wheel track 10.56 m (34 ft 8 in)
Wheclbase 24,61 m (80 ft 9 in)
Crew doors (two, each): Height 93 m{6it4din)
Width 0.81 m (2 ft 8 i)

Passenger doors:

Height: front pair 1.93 m (6 ft 4 in)

rear six doors 193 m (6 ft 4 in)
Width: front pair 08I m (2t 8in)
rear six deors 107 m (3 £t 6 in)
*Lower deck forward freight door:
Height 168 m (516 in)
Width 2,64 m (8 ft 8 i)
Lower deck centze freight door (standard):
Height 1.68m (5ft6in)
Width .78 m {5 ft 10in)
Lower deck bulk cargo door: Height .91 m (3 ft 0 in)
Width 0.76 m (2 ft 6 in)
~ Combi wmain deck cargo door (port, rear):
Height 2.59m (8 (1 6in)
Width 4.06 {13 ft 4 im)
CF and F main deck cargo door (port, forward):
Height 259 m {8 f16 in)
Width 3.56 m (11 ft B in}
*Centre freight door of Combi also this size, available as an
option on other models
DIMENSIONS, INTERIAL:
Cabin:

Length, flight deck door o rear bulkhead
46.51 m (152 ft ¥4 in)

Max width 571 m {18 ft 9 in)
Max height 241 m (7 ft 11 in)
Floor area, incl galicys and toilets

244.7 m? (2,634 sq f1)
Volume, incl galleys and toilets

599.3 m* (21,165 cu &)

Lower deck freight holds, volume 1940 o’ (6,850 cu i)

MI3-11 freight volume totai 633.7 m* {22,380 cu fty
AREAS! :
Wings, gross 33891 m? (3,648.0 sq o)
Winglets {total) 7.42 m? (80.90 sq ft)
Vertical tail surfaces (totaly 56,21 n? (605.0G sq fr)
Horizontal tail surfaces (total) 85.47 m? (920.00 sq ft)
WEIGHTS AND LOADINGS:
*Qperating weight empty: ~11 130,165 kg (286,965 Ih)
-11F 113,920 kg (251,150 Ib)
-11 Combi 131,035 kg (288,885 1b)
-11CF passenger 131,525 kg (289,965 Ib)
-11CF freight 115,380 kg (254,372 1b)
Weight-limited payioad:
-1t 51,272 kg (113,035 1)
--11F 90,787 kg (200,151 Ib)
-11 Combi 64,009 kg (141,115 1b)
-E1CF passenger 73,180 kg (161,335 1b)
-1ICF freight 89,552 kg (197,428 Ib)

7



-11F, -11CF, standard
-11F, -11CF, optional

213,870 kg (471,500 1)
218,178 kg (481,000 1b)

~11 Combi 207,745 kg (458,000 1b)
Max zero-fuel weight: -11 131,435 kg (400,000 Ib)

-11F/-11CF 204,700 kg (451,300 Ib)

-1 Combs 195,040 kg (430,000 Ib)
Max wing loading:

standard 806.5 ke/m? (165.17 Ibisq fr)

optional 843.8 kg/m? (172.83 Ib/sq ft)

*Empty weights with PAW engines about 31 7 kg (700 by
lower than with GE engines
**All versions
PERFORMANCE:
Max opemating Mach No. {Mwmo0): all
Max level speed at 9,450 m (31,000 fi}:
all MUO.87 (511 ki; 945 km/h: 588 mph)
FAA T-O field length, PW4462 engines, MTOW, S/,
30°C

0.945

all 3,115m (10,220 fr)

MERLIN

MERLIN AIRCRAFT INC

Hangar 1A, 509 Airport Road, Muskegon, Michigan 49441
Tel: 1(616) 798 1622

Fax: 1(616) 798 2370
‘Email: MerlinAir@aol.com H
Website: hup=/Merfin Aireraft com

VICE-PRESIDENT, OPERATIONS AND PRODUCTION: Kevin Adams
DIRECTOR. INTERNATIONAL SALES: Terry M. Shepard

Merlin produces two-seat varianis of the Macair Merlin tight
aircraft, previously produced by Macair Industries Inc of
Baidwin, Ontario, Canada (which see in 1994-91 Jane's), and
& four-seat version is currently ander development. -

UPDATED

MERLIN GT

TYPE: Side by side two-seat light aircrafy,

CURRENT VERSIONS: Avaflable as Boatplane,  trainer,
agricultural sprayer.

CUSTOMERS: About 200 civil versions sold,

¢osTs: Complete kits: Standard (with Rotax 582) $18,750;
Formula 110 powered version $25.900; Rotax 912
powered version $26,900 (1996),

DESIGN FEATURES: Strut-braced high wing, full-span flaperons.
tailplane with separate elevatar, Fuselage of welded 4130
chromoly steel mbing,

LANDING GEAR: Non-retractable mainwheels and tailwheel,
Full Lotus floats optional.

POWER PLANT: One 74.6 kW (100 bp) Canadian Automotive
(CAM) 100 engine, driving a two- or three-blade propeller;
or a choice of 59.7 kW (80 hp) Rotax 9 2, 47.0KW (63 bp)
Rotax 582, 55.2kW (74 hp) Rotax 618 or 82.0 kW {110 hp)
Formuila Power Subaru EAS! engines. Foef capacity
492 litres (13 US gallons; 10.8 Imp gaiions).

DIMENSIONS, EXTERNAL:

Wing span 9.14m (30 fi 6 in)
Wing chord, constamt 152 m (5 ft 0 in}
‘Wing aspect ratio 6.0

6.10m (20 ft ¢ in)

Length overall

Rotax 618-powered Merlin GT

-11 2,18 m (6,950 fiy
-11F, -11CF 2,323 m (7,620 f)
-11 Combi 2,234 m (7,330 fy

Design range, FAA international reserve:
-11, 298 passerigers, three-class
6,821 n miles (12,633 km; 7,850 miles)
-11F, with weight-limited payload:
3,910 n miiles (7,242 km; 4,500 miles)
-1 Combi, 183 Passengers, three-class, plus six main
deck freight palets
6,691 n miles (12,3972 fum; 7,700 miles)
-11CF, 298 passengers
6,795 n miles (12,585 km; 7,820 miles)
-11CF, weight-limited freight
3,950 n miles (7,316 km; 4,546 miles)
Design range, as above, but with 11,356 litre (3,000 US
gallon; 2,408 Imp galion) auxiliary fael tank:
-1 7.213 n miles (13,358 km; 8,300 miles)

5,735 n miles (10,622 km; £,660 miles)

UPDATED

MCDONNELL DOUGLAS MD-17
Commercial freight version of the C-17 military transport
(see description following that entry).

MCDONNELL DOUGLAS MD-20
Intended to fill the gap in the product line between the MD-90
and MD-11, the twin-engined MD-20 study mamries a
modified MD-11 wing with 2 new fuselage to produce a 250
10 276 scater, Preliminary smdies are continsing.

NEW ENTRY

Mertin Explorer four-seat bushplane

Height overall 1.98 m (6 ft 6 in)

Tailplane span 2.5 m (7 ft 0% i)

Wheel rack 221 m (7 ft 3in)

Wheelbase 6.10 m (20 f1 0 im
DRMENSIONS, INTERNAL;

Cabin: Max width 1,04 m (3£t 5in)
AREAS:

‘Wings, grosg 13.94 m? (150.0 sq fr)
WEIGHTS AND LOADINGS (Rotax 9 i2):

Weight empty 257 kg (567 Ih)

Max T-O weight 550 kg (1,300 1b)

Max wing loading 42.3 kg/n® (8.66 Ib/sg ft)

Max power loading 9.89 kgkW (16.25 Ib/hp)

PERFORMANCE (Rotax 912);

Max leve] speed 104 kt (193 km/h; 120 mph}
Cruising speed 81 kt (150 km/h; 93 mpin
Stalling speed 34 kt (63 kmvh; 38 mph)
Max rate of climb at S$/1 455 m {1,500 ft)/min
T-O distance 34 m(i10 fr)
Landing distance 53 m (175 fi)
Max range 304 n miles (563 km; 350 miles)

UPDATED

MERLIN EXPLORER

TYPE: Foar-seat high-wing light aircraft,

PROGRAMME: Prototype first flown 1991, Kits siill ander
development.

CURRENT VERSIONS: Utility bushplane. Military version, with
tWe Aerea SpA 70 mm rocket pods beneath each wing,
under consideration.

COSTs; Airframe $19,500 (1996).

DESEGN FEATURES: Robust stacture of glass fibre and stesl,
Rear seats are removabie,

FLYING CONTROLS: Standard rudder and elevators; full-span

flaperons.

1996  Merfin E-Z two-seat uhiralight

7996

SIRUCTURE: Fusclage is mixture of plass fibre and 4130
welded chromoly frame. All-metal wing; covering can be
either glass fibie or fabric.,

LANDING GEAR: Conventional tailwhee) layout, Main tyres
8.50-10. Bungee shack-gbsorbers, Steerable Scort 3200
tailwhee], )

POWER PLANT: Early aircraft have 149 kW (200 hp) Textron
Lycoming 10-360 engine. Later models will have 186 kw
(250 hp) Mazda 13B rotary engine driving a two-biade
MeCauley propeller. Two wing tanks provide standard fuel
capacity of 136 litres (36 US galons; 30 [mp gallons);
optional capacity 272 lLires (72 US gallons; 60 Imp
gatlons) by adding two further wing tanks.

ACCOMMODATION: Pilot and three passengers in two pairs of
sile by side seats.

DIMENSONS, EXTERNAL
Wing span 11.89 m (39 1.0 in)
Wing aspect ratio 72

DIMENSIONS, INTERNAL:

Cabin: Max widih L19m 3 #f 15 in)

AREAS!
Wings, gross 1951 m* (210.0 5q ft)
WEIGHTS AND LOADINGS:
Weight empty 671 kg (1,480 1b)
Max T-O weight 1,361 kg (3,000 1b)
Max wing loading 69.7 kg/m? (14.29 1b/sq f1)
Max power loading {0-360) .13 kg/kW (15.00 Iv/hp)
PERFORMANCE:
Never-exceed speed (VNE) 130kt (241 km/h; 150 mph)
Max cruising speed 100kt (185 kmvh; 115 mph)
Stalling speed: fiaperons up 46 kt (86 kmh; 53 mph)
flaperons down. 40 kt (73 kan/h; 45 mph)
Max rate of climb at S/L 213 m (700 ft)/min

T-0 to, and landing from, 15 m (50 fiy 244 m (300 f1)
£ limnits 442
UPDATED
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parocle separalor (ais0 avalavic Tor KAF vamant ).
Standard in MH-47E and optional in International Chinook
are two AfliedSignal T55-1-714 turboshafts, each with a
standard power rating of 3,108 kW (4,168 shp} continuous
and emergency rating of 3,629 kW (4,867 shp). MH-47E
normal foel 7,828 limes (2,068 US gallons; 1,722
Imp gallons) but can also operate with three Jong-range
tanks in cargo area, each containing 3,028 kires
(800 US galions; 666 Imp gallons), raising total fuel
capacity to 16,913 litres (4,468 US gallons; 3,720 Fmp
galloms). MH-47D SOA and MH-47E have 8 07 m (29 fi
5in} refuclling probe on starboard side of forward
fuselage, which extends 5.41 m (17 ft 9 in) forwagd of the
nose.

ACCOMMODATION: Two pilots on flight deck, with dual
controls. Lighting compatible with pilots” NVGs (Nite-Op

* i RAF variant). Jomp seat for crew chief or combat
commander. Jettisonable door on cach side of flight deck.
Depending on seating arrangement, 33 to 55 troops can be
accommodated in main cabin, or 24 Hitters pins two
attendants, or {see under Charent Versions) vehicles and
freight. Rear-loading Tamp can be left completely or
partially open, to permit transport of extra-long carge and
in-flight parachute or free-drop delivery of cargo and
equipment.

Main cabin door, at front on starboard side, comprises
upper hinged section which can be opened in flight, and
lower section with integral steps. pper section has a panel
with window that is jettisonable. Triple extemal cargo
hook sysiem, with centre hook rated to GAITY Inaximum
load of 11,793 kg (26,000 Ib} and the forward and rear
hooks 7,711 kg (17,000 1b) each, or 10,433 kg {23,600 Ib)
in unison. Optiens are available for a power-down ramp
and water dam to permit TAMp operation on water, internal
ferry fuoel tanks, external rescue hoist, and windscreen
washers. :

SysTeMs: Hydraulic system contains a utility system, a No. 1
flight control systemn and a No. 2 flight control systens,
Each includes a separate, variable delivery pump and
Teservoir cooler module. Utility ySi insa p
control module and a return control module. Both flight
control systems contain 2 power control module,
incorporaling pressure and retmn ir one module for each
system. Each flight control system can be driven by the
utility system for ground checkou through 2 power
transfer unit without jntenmixing of hydraulic fluids. All
hydraulic systems have a pressirised reservoir to prevent
pump cavitation and are serviced by a common filier.

" The CH-47 has a significant reduction i the muraber
of hydraulic lines and fittings; approximately 200 tubes
and heses eliminated, therghy obviating approximately
700 leak points. Majority of all tines now swaged together
for permanent joinimg; Rosan fluid adapters for hardpoint
connections. All systems capable of being monitored, both
in flight and on the ground, for servicing prechecks and

GEMANC; POWEr ranster Wls now Osed tor Laght control
ground system checkowt. Elecirfcal system includes two
40 k'V A oil-cooled alternators driven by transimission drive
system. Sotar T62-T-2B APU drives a 20 kVA generator
and hydraulic motor pump, providing electrical and
hydraulic power for main cogine siart and system
opesation on the ground.

AVIONICS: (International CH-47D: US Army CH-47D
assumed to' be generally simitar. Specific MH-47E
avionics listed under that heading. Avionics for RAF HC.
Mk 1 Hsted in 1985-86 and earlier editions. Netherlands
aircraft have Honeywell Advanced Cockpit Management
Systern (ACMS) and EFIS, later adopted by Boeing as
baseline for subsequent sales).

Comms: ARC-199 HF com radio, Collins ARC-186
UHF/AM-FM, Magnavex ARC-164 UHF/AM con;
C-6533 intercom (Netherlands aircrafi have Telephonic
Corp STARCOM); Bendix/King AN/APX-100 IFF,

Flight: APN-209 radar altimeter; AN/ARN-80F ADF;
AN/ARN-118 Tacan; AN/ARN-123 VOR/glid slope/
marker beacon receiver; and AN/ASN-43 gyromagnetic
compass. AFCS maintains helicopter stabitity, eliminating
the need for constant small correction inputs by the pilot 1o
maintain desired attitude. The AFCS is aredundant system
using two identical control units and two sets of
Stabilisation actuators. ’

Ingyy ion: Flight insir are standard for
{FR. and include an AN/AQU-6A herizontal situation
indicator.

Mission: Chelton 19400 satellite commbnications
antenna ont some RAF helicopters. '

Self-defence: RAF Chinooks have Tracor M-206/M-1
chafffflare dispensers, GEC-Marconi ART18228 RWR and
(from 1990) Loral ANJALQ-157 IR Jammers, Honeywell
AN/AAR-47 missile approach waming equipmen: and
Racal RNS252 Super TANS INS inchuding GPS.

BQUIPMENT: Hydraulically powered winch for escue and

cargo bandling, rearview-mirror, plus integral wark stands *

and step for maintenance,
ARMAMENT: Provision for two machine guns or miniguns jn
crew door (starboard) and forward hold window {port).
DIMENSIONS, EXTERNAL:

Rotor diameter (each) 1829 m {60 £1 9 in)
Rotor blade chord (each) 081 m (2 8in)
Distance between rotor cenires 11.94 m (39 fi 2 in)

Length: overall, rotors turning 30.14 m (98 ft 10% m}
fuselage: Army CH-47D 1554 m {51 ft O in)
Intemational CH-471 and MHE-47E
1587 m (52t 1 )
21.29 m (69 ft 10 in)
378 m (12 £t 5 in)

MH-47D/E incl probe
Width, rotors removed; CH-47D

MH47E 4.78 m (15 ft 8 in)
Height to top of rear rotor head:

CH-47D S8 (18 £t 11% in)

MH-47E 5.59m (18 ft 4 in)

front approach 335 m (IO 1] i)
rear approach: CH-47» 579 m (19 fLo in)
MHA7E 559m (18 fi4 in)

Ground clearance, stalic, rear approach

490 m (16 ft (%4 in)
3.20m {10 fi 6 in)
6.86 m (22 fi 6 in)

Wheel track (¢/] of sbock-absorbers)
Wheelbase: CH-47D

MH-47E 7.87 m (25 ft 10 in)
Passenger door (fwd, sthd): Height 168 m(5fig in)
Width ' 09I m(3fto in)
Height to sifl FOImM 3t 7 in)
Rear-loading ramp entrance: Height 198 m (6 f1 6 in)
Width 231 m(7ft7 in)
Height 10 sifl 0.79 m (2 ft 7 i)
DIMENSIONS, INTERNAL:
Cabin, excl flight deck: Length $30m (301t 6 in)
Width: mean 229 m{2lfté6 in)’
at floor 251 m (8£t3 in)
Height 1.98 m (6 ft 6 in)
Floor area 21.0 m* (226 sq 1)
Usable volume 4L7 m (1,474 cu fr)
AREAS?

Rotor blades (each) 7.43 m (80,0 sq ft}
Raotor discs (lotal) 525.3 m* (5,655 sq fi)

WEIGHTS AND LOADINGS (CH-47D and Intemnational Chinogle-
see tables; MH-4TE: as below):

Weight empty 12,210 kg (26,918 Ib)
Useful load 12,284 kg {27082 1b)
Max fuel weight 6,815 ke (15,025 In)
Max T-O weight 24,494 kg (54,000 1b)

Max transmission power loading
4.36 kg/AW (7.17 Ib/shp)
PERFORMANCE (CH-47D and International Chinook: see
tables; MH-47E at 22,680 kg; 50,000 Ib: as below):

Max level speed 154 kt (285 knv/h; 177 mph)
Max cruising speed at S/ 140 ke (259 km/h; 16] mph)
Max rate of climb 561 m (1,840 frymin
Service ceiling 3,005 m (10,150 f1)
Hovering ceiling: IGE 2.990 m ¢9,800 fr)
IGE, ISA + 20°C (68°F) 2410 m (7.900 £
OGE 1,675 m (5,500 ft)
OGE, ISA + 20°C (68°F) 1.005 r (3,300 fi)

Radius of action, deploy special forces team (1,814 kg;
4.000 Ib) at 1,220 m (4,000 ), 35°C {95°F) ambient
tesnperature 505 e miles (935 kn; 581 iniles)

Range, self-deployment at 24,494 kg (54,000 b) T-O
weight 1,266 n miles (2,333 km; 1,449 miles)

UPDATED

OTHER AIRCRAFT
Details of V-22 Osprey and Model 809 will be found under
Bell Bocing entry; RAH-66 Comanche under Boeing
Sikorsky.
UPDATED

BOFEING COMMERCIAL AIRPLANE GROUP
PO Box 3707, Seattle, Waslangton 98 124-2207
Tal: 1(200) 237 2121
Fax: 1(206) 237 1706
Telex: 0650 329430 BOEING CO C
PRESIENT: Ronald B. Woodard*
EXBCUTIVE VICE-PRESIDENTS:
Richard R. Albrecht (Customers)
Robert L. Dryden (Airplane Production)
Thomas E. Schick (Deputy to the President)
SENIOR VICE-PRESIDENTS:
W. Daniel Heidt (Airplane Components)
Fred R. Howard (Business Resources)
Alan R. Mulally (Airplane Development and Definition}
VICE-PRESIDENT, COMMUNICATIONS: Pat Coulter
*Also  corporate  Senior Vice-Presidemt, The Boeing

Company

Boeing Commercial Airplane Group, headquarters at Renton,
near Seattle. Renton Division produced 707 (ontil 1991) and
727 (until 1984), and produces 737 and 757; Everett Division
produces 747, 767 and 777; Fabrication Division provides
manufacturing for other divisions. Mategiel Division, created
1984, covers purchasing, guality comtrol and vendor supplies;
Wichita, Kansas, Division produces fuselage, engine strut
and nacelle components and is the principal site for com-
mercial aiteraft modifications. Formation was znnounced on
28 January 1997 of Boeing Enterprises, responsibie for
identification, evaluation and recommendation of specific
opportunities for acquisitions, joint ventures and other
business refationships.

Qutput in 1996 (1995 figures in parentheses) was 76 (89)
7315, 26 (25) 7475, 42 (43) 757s, 44 (36) 767s and 32 (13)
777s. Monthly production stood at 22.5 aircraft in January
1997, with planned increase to 40 per month in the last
quarter of the year. Announced new orders in 1996 totalled
717 aircraft (449 737s, 75 7475, 59 7575, 44 767s and 90
T77s) vatued at $53 billion — & claimed 64 per cent of the
world market. First-quarter deliveries in-1997 totalled 68
airliners (25 737s, 10 7475, 12 757s, 11 7675 and 10 T77s),

plus the fourth non-commmercizl 767 for moditication to
AWACS for Japan, Bocing’s 8.000th commercial airliner, a
767-300ER for KLM, was delivered on 1 March [996. The
company expecied © deliver some 340 commercial
transports during 1997,

Boeing Business Jets
8285 Perimeter Road South, Renton, Seanle, Washington
PRESIDENT: Borge Boeskov

in July 1996 The Boeing Company and The Genera Electric
Company announced formation of a joint venture, Boeing
Business Jets, 10 develop and market a corporate version of
the Next Generation 737. Company headguarters are ar the
corporate ajr services facility of Boeing Field's Flight Center.

UPDATED

NEW SMALL AIRPLANE (NSA)
Announced in May 1994 when Richard L. James was
appointed Boeing vice-president New Smal! Airplane study;
Boeing working with Japan Aircraft Development
Corporation representatives and observers from China’s
CATIC to determine market fequirement and potential
configuration of a new twin-engined airjiner, smaller than the
737, for service entry in 2002; Boeing expects retirement of
noisier Stage 2 airliners in the 70- to 170-passenger category
(© lead to purchase of up to 3,000 new smaller airliners during
next 20 years. Engine candidates announced in June 1995 are
BMW Rolis-Royce BR 715, CFM International CEMS6 Lite
and Pratt & Whitney/MTU Thrust {MTFE).

VERIFIED

BOEING 737-100 and 737-200
USAF designation: CT-43A
First fligh of 737-100, 9 Apri 1967; FAA certification 15
December 1967; 30 built. Superseded by 737-200; first flight
8 Awgust 1967; added 1w 737-100 type certificate 2]
December 1967; first delivery to United Air Lines 29

December 1967, Lastof 1,154 Boeing 737-200s (and 30 737-
100s) delivered August 1988; 1otal inciudes 19 T-43A
navigation trainers for US  Air Force (subsequently
redesignated CT-43A) and three Surveillers for Tndanesian
Air Force. Details of early versions and developments in
1974-75 Jane’s, 737-200 last described in Jane's 1990-91.
UPDATED

BOEING 737-300

TyPeE: Twin-turbofan airliner.

PROGRAMME: Production pgo-ahead for Series 300 given
March 1981; first flight 24 February 1984; certificated 14
November 1984; first delivery (to USAir) 28 November
1984; 737-300 for Ansett Worldwide (and subsequent
lease to British Midland Airways) rolied out at Renton 19
February 1990 (as 1.833rd 737); 737 orders passed 3,000
when Southwest Airlines ordered 34 in third guarter 1992,
Approval for 120-minute ETOPS given November 1986,
but withdrawn July 1989 due to concemns related io
operation in heavy rain and hail; approval restored 14
September 1990. Commonwealth of Independent States
Interstate Aviation Commitee cerfificated Boeing 737
family with PEW or CFM engines 18 January 1993; first
deltvery for Russian Federation and Associated States
(CIS)  registrtion (737-300 {0 National State
Aviacompany Tuorkmenistan) 12 November 1992.
Production rate for 737 was 21 per month in early 1990s;
progressively decreased to seven in November 1995:
airliner business uptun saw increase to 8% in last quarier
of 1996, 10 in January 1997, and was scheduled o increase
to 12 in second quarter of 1997, 17 in third quarier and 21
in fourth guarter. 2,500th 737 rolled out 16 June 1993;
L500th current-generation 737 delivered 8 September
1994, :

CURRENT VERSIONS: 737-300: Basic airliner, as detailed
below. Other 737 variants are described in separate eniries.

Executive: Typically for abowt 20 passengers, wilk

confercnce room, bedroom, bathroom and fall dining

- faciiities. Three sold by 29 February 1992, including one to
Royal Thai Air Farce.



’ BOEING-AIRCRAFT: USA 589

CUSTOMERS: See table for orders/deliveries, Recent customers rudder has standby hydraulic actuator and systemn. Three flaps, Fuselage structure fail-safe aluminium, Some fins
inclade Deutsche BA (seven, ordered on 10 March 1997), outhoard powered overwing spoiler panels on each wing made by Xian Aircraft Co in China, Elevators, rudder and
GB Airways (two, ordered on 7 March 1997) and assist lateral control and also act a8 airbrakes. Variable aflerons  contain graphite/Kevlar and CFRP; ather
Pembroke Capital T.4d of Ireland (four, ordered on 6 March incidence taiiplane has twe electric motors and manual unsteessed components in GERP and CFRP.

9975 standby. LANDING GEAR: Hydraulically retractabie tric cle , with
00STS: Demtsche BA order for seven aircraft vatned a Leading-edge Krueger flaps inboard and three sections Boeing aleoi:d::umaﬁcy shock-absorb);rs; tyl:'.uewv‘:rcl-
$287 miltion (1997), of slats outboard of eigines; two airbrakedift dumper retracting main vnits have no doors, whesls forming wheel
DESIGN FEATURES: Fuselage stretched 264 m (8ft 8 in) paneis on each wing, inboard and outhoard of engines; well seal; nose unit retracts forward; free-fall energency
compared with 737-200, by means of 1.12 m (3£t 8 in) tripke-slotted srailing-edge flaps inboard and outboard of extension. Compared with 737-200, nose wnit is
Plug forward of wing box and 152 m (5t 0in) aft; engines, repositioned downwards by 13 cm (5 in} and modified 1o
ul_]derﬂuor freight volnme increased by 5.5 m? (193 cu fi); FAA Cat 1t tanding minima system standard using efsure adeqmate pround clearance for larger engine

wing acrofoil modifi by 4'.4 Per cent extension of SP-300 dual digitat tegrated flight director/autopilot: nacelles. Twin nosewheels have tyres size 27 x 7.75. Main
teading-edpe outhoard of engpnes; new slats; new fiap Car_macapabifity optional. Commen pilot type ratings for units have beavy-duty twin wheels, H40 x 14,5-19 heavy-

sections and track fairings aft of engines; additional lateral 737-200, -300, -400 and -500, duty tyres, and Bendix or Goodrich heavy-duty whee]
contyol spoilers outboard; cack wingtip extendedby 28 e stRucTURE: Algminium alloy dual-path fail-safe two-spar brakes as standard. Mainwhee] tyre pressure 13.45to 14,00
{11 in); increased dorsa] fin area and tailplane span. wing structure.  Aluminiam alloy two-spar tailplane. bars (195 to 203 Ib/ ¢ in). Nosewhee] tyre pressure 11,45

FLYING CONTROLS: Al surfaces powered by two independent Graphite composite ailerons, elevators and rdder, latter to 11.85 bars (166 to 172 Ib/sq in).
hydrautic systems with magat reversion for ailerons and built by Short Brothers (UK). Aluminium boneycomb POWER PLANT: Basic aircraft has two CFM Internatiogal
elevator; elevator servo tabs unlock on manual Teversion; spotler/airbrake panels and trailing-edges of slats and CFM56-3C-1 turbofans rated al either 89.0 kN (20,000 ib
st) or 97.9 kKN (22,000 ib st), introduced 1988, Engines
Pylon-mounted forward of wings, and higher than those of
737-200; each has external strake on inboard side,
Standard fuel capacity vp 1o 20,104 lires (5,311 US
gallons; 4,422 Imp galions), with integzal fuel cells in wing
centre-section and integral wing tanks. Fuel options up 10
23,830 litres (6,295 US gallons; 5,242 Imp gallons) with
Rogemson tanks in underfloor cargo bays {from 198%).
Single-point pressure refuelling under leading-edge of
starboard wing,

ACCOMMODATION: Crew of two side by side on flight deck.
Alernative cabir layouts seat from 128 to 149 passengers.
Typical arangements offer eight first class seats four-
abreast at 91 cra (36 in) pitch and 120 tourist class seats
six-abreast at §1 cm (32 in} in mixed class; and 141 or 149
all-tourist class at sear pitches of 81 em (32 in) or 76 cm

Garuda Airlines Bosing 737-300 (CFMES engines) (Paul fackson) 1996 ggi::‘)w“- Ems"pmm:l;&%";f;ﬁm :ﬂgﬁdﬁgﬂ?ﬁ
BOFING COMMERCIAL AIRPLANE GROUP ORDERS, DELIVERIES AND BACKLOG* (o L i L fh

(at | January 1997) and one lavatory forward, and one or two galleys and

favatories aft, depending on configuration. Lightweight

Lo interior, using advanced crushed Core materials, providing

E 19950 “’eﬁ.r " 1 SDelrvenes Backlog total overhead baggage capacity of 6.8 m’ (240 cu 1),
ota 996 Totai Announced equivalent to 0.048 m’ (L7 cu 1t) per passenger,

207 0 1,010 o Lo10 o gﬂmﬁmﬂtsggfs forward and aft of wing, with
il °_ ° 0 Fncionsly ndcpenian s <o 0 o

steering and brakes; pressure 207 bars (3,000 Ib/sq in). No

;;’77_-%33 g 1 ]fg g { 1?2 g poeninatic system, Hlectrical supply since 1991 from two
TI7-300 58 1:102 37 967 134 SCKVA variable-speed constant-frequency generators.
T37-400 10 456 21 409 b AlliedSignal GTCP-5.120(C) APD (GTCP36-280 from
737-500 56 385 18 390 65 1988‘and APS 2000 from 1991) for air supply and
737-600 32 114 o . o 114 elec?ncal power in flight and on ground as well as engine
747700 122 218 0 0 218 starting.

AVIONICS: Avionics fit is common o 737-300, -400 and -500,

B 14 185
i ? b ° 5 ™ Radar: Digital colour weather radar.
Total 449 3.604 78 2,840 764 Flight: Flight management computer provides lateral,
vertical and time navigation using pilot-set waypoints;
747-100 0 250 0 250 o dual digital flight nanagement computers introduced
747-200 0 393 a 293 0 1993; dual ring laser gyro inertial system. )
747-300 o 81 0 31 o Instrumentation: EFIS screens show map, flight plan,
TAT-400 67 437 18 201 146 _full or pau-ti_al compass rose, wea.mer and, optionally,
T47-400D i} 19 0 19 o integrated airspeed scale; el_ecum; engine instroment
TAT-A00F [i} 21 3 14 7 system has coloured LED dials, with secondary panef,
T47-400M 8 57 5 40 3 secondary engine and hydraudics indications; windshear
dlerting with recovery gmidance in attimde indicator; fuft
Total 75 1,268 26 1,097 161 flight regime autothrome.
: DMENSIONS, EXTERNAL:
757-200 4z 777 37 670 w7 Wing span 2888 m(94ft9 in}
757-200M o 1 0 1 o Wing chord at root 471 m (15 ft 5% in)
757-200PF 5 80 5 65 15 Wing aspect ratio 7.9
757-300 12 12 i} 0 12 Length overail 3340 m (109 ft 7 in)
Height overall I1.13m@s R s in}
Total 59 870 4z 736 134 TYailplane span 12.70m (41 ft 8 in)
Wheel track 5.23m(2'.'ft2in)
T67-200. o] 128 0 128 0 Wheelbase 12.45 m (40 ft 10 in)
767-200E 1 101 il 99 2 Main'passenge: doar (port, fwd): )
767-300 5 105 1 88 17 Height 183m(6£0 im}
767-300E 38 359 20 308 51 Wiah 0.86m{2f 10 in)
767-300F 0 32 1 16 i6 Height to silt 2.62m (8 ft 7 in}
Passenger door (port, rear): Height L.83 m (6 t 0 in)
Total a4 725 44 639 86 Width 0.76 m (2 ft 6 in)
Width with airstair 0.86m (2 ft 10 in)
T17-200 77 269 32 45 224 Height 1o 5ill 274 m (910 iny
777-300 13 49 1] 4] 49 Emergency exits (overwing, port and stbd, each);
Height 0.97 m (3 £ 2 in)
Total 50 318 32 45 273 Width 0.51m (1 £t 8 in)
Galley service door (sth, fwd): ¢
Grand Totals 17 2616 220 8,198 1418 Height 1.65m(s fe § i)
Width 0.76 m (2 £t 6 jn)
* Does not include one each of 727-100, 747-100, 757-200, 767-206 and 777-200 ewned by Boeing Height to sil! 262 m (87 ?n)
** Includes two 767-200ER for wmodification to 767 AWACS Servi_:e door (stbd, rear): Height 165m (f ft{\ _m}
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Height LZ2m (4 nomy

‘Width 1.30m (4 ft 3 im)

Height to siil 130 m (4 £t 3 in)
Freight hold door (stbd, rear):

*Height P2 m (4 ft0in)
Width 122 m (4 ft @ in)
Height o sill 155m(Sfitin)

DIMENSIONS, INTERNAL:

Maﬁofﬂightdeckmmarpressmeblﬂkhmd:

Length ) - 24.18m (79 ft 4 im)

Max width 3.55m (11 ft 7in}

Max height 2.13m (7 k& Oin)

Floor area 75.1 m® (808 sq ft)
Freight hold velume: basic 30.2 w* (1,068 cu ft)

with max optional fuel 22.4m* (792 cu ft)

AREAS:

Wings, grogs 105.4 102 (1,135.0 sq f1)
Ailerons (total) 2.49 17 (26.80 sq 1)
Trailing-edge flaps (total) 16.87 m* (181.60 sq ft)
Slats (iotal) 7.23 0P (77.30 sq f)
Ground spoilers (tosal} 5.00 o (53.80 5q ft)
Flight spoilers (total) 2.64 m* (28.49 sq 1}
Fin : 23.13 > (249.00 sq f1)
Rudder ' 5.22 0P (56,20 &q ft)
Tailplane 31.31 o (337.00 sq ft}
Elevators, incl tabs (total) -6.55 m? (70.50 sq ff)

WEIGHTS AND LOADINGS (A: .basic gircraft, B- long-range
option).." . :

Operating weight coupiy: A, B 32,881 kg (72,490 )

Max T-O weight: A 56,470 kg (124,500 1b)

- B up to 63,276 kg (139,500 ib)

Max ramp weight; A . 36,700 kg (125,000 Ib)

‘B up to 63,500 kg (140,000 1b)

Max zero-fuel weight: A 47,625 ke (105,000 1n)

B . up 10 49,715 kg (109,600 Ib}

. Max landing weight: A 51,720 kg (114,000 1b)

B up'to 52,890 kg (116,600 Ib)
Max wing loading: A 335.6 kg/ny? (109.69 T/sq fix,

B 595.8 kg/m?® (122.03 Tb/sq fr)

" Max power loading: . g
A, 890KN 317 kg/kN (3.11 Tb/lb st)
A, 9T9KN . 289 kg/kN (2.83 Ib/ib st)

Boeing 737-500 interior with 108 p g

s in two cl

1897
B, 89.0kN 356 kg/kN (3.49 Ib/b st) T-O field length, S/L, at 30°C (86°F):
B,97.90 kN 323 kg/kN (3.17 Ib/lb st) B 2,286 m (7,500 fty
PERFORMANCE: (A: at brake release weight of 56,470 kg; Landing field length at max landing weight

124,5001b, B: at optional brake release weight of 1,433 m (4,700 fo)
62,820 kg; 138,500 Ib): Still air range with 140 passengers, T-O at S/L:
Max operating Mack No. (Muq) 0.82 A 1,459 r miles (2,703 kmn; 1,680 miles)
Cruising speed MO0.745 B 2,233 n miles (4,136 kim: 2,570 miles)
Approach speed 135 kt {250 km/k; 155 mph) Design range, full passenger lpad, max T-O weight-
Initial cruising altitude 10,190 m (33,440 fi) 2,270 n miles (4,204 km; 2,612 miles)
Service ceiling, OFT 5425m (17,800 ft)  OPERATIONAL NOISE LEVRLS: 737-300, 400 and -500 only

(Jane’s/Dennis Punnety)

Three-view drawing of Bosing 737-400, with additional side views of 737-500 (top) and 737-300 {centra)

1988

Boeing 737 typical interior arrangements. Top: 737-600 with 108 passongers; centre: 737-300 with 128

bottomn: 737-400 with 146 Seat pitches are 91 cm (36 in) for first class, 8T em {32in) for economy class

7996

exceed FAR Pt 36, Stage 3/ICAO Annex 16 Chapter 3
noise in approach with 40° flap setting

UPDATED

BOEING 737-400

TYPE: Twin-turbofan ailiner; stretched version of 737-300),

PROGRAMME: Annoiinced Jure 1986; rolied out 26 January
1988; first flight 19 February 1988; certificated for up to
188 passengers 2 September 1988: first delivery (to
Piedmont Airfines) 15 September 1988, High gross weight
structure variant rolled out 23 December 1988; certificated
by FAA and delivered to first customer 21 March 1989,
ETOPS approval granted 14 September 1990. Russian
Federation and Associaled States (CIS) certification with
CPM engines 18 January 1993, as for 737-300. See
production rates under 737-300.

CURRENT VERSIONS: Basic and long-range: As deseribed.

High gross weight structure: Optional strepgthened
cenire-fuselage, wing and landing gear, slats and Krnuepers;
increased fuel capacity by means of Rogerson tanks in aft
cargo bay.

CUSTOMERS: See table for ondersfdeliveries.

DESIGN FEATURES: Incorporates all the new technology of 737~
300. Fuselage has 1.83 m (6 £ 0 in) plug forward of wing
and 1.22 m (4 f10in) aft, totalling 3.05 m (10 ft O in); outer
wings and landinig gear strengthened for maximum landing
weights from 54,885 t0 56,245 kg (121,000 to 124,000 1b).
Tail bamper standard on all 737-4005. At £ross weighes
above 63,050 kg (139,000 Ih) joading must be controlted -
to preserve CG. Aviopics and systems as for 737-300
except for modified avionics software and improved
environmental control system.

POWER PLANT: Two CFM56-3C-1 turbofans, each rated at
97.9 kN (22,000 Ib st) or 104.5 kN (23,500 1b st). Basic
fuel capacity 20,104 litres (5,311 US gafions; 4,422 Imp
gallons); maximom longrange option fuel capacity
23,830 Jitres (6,295 US gallons; 5,242 Imp gallons).

ACCOMMODATION: As for 737-300 except: Alternative cabin
layours seat from 146 o 168 passengers. Typical
artangements offer 10 first class seats four-abreast at
91 cm (36 in) pitch and 136 tourist class seats six-abreast at
81 em (32 in) pitch in mixed class; and 168 all-tourist class

at 76 ¢m (30 in) pitch,
DIMENSIONS, EXTERNAL: As for 737-300 except:
Length overall 36.45m (1191t 7 in)
Maip passenger door (port, fwd):
Height to silt 2.59m (8 ft 6in)

DIMENSIONS. INTERNAL: As for 737-300 except:
Cabin, aft of flight deck to rear pressure bulkhead:

Floor area 84.9m? (914 sq ft)

Freight hold volume: basic 38.9m° (1,373 cu ft)

with max optional fuel 3L1 o (1,097 cu ft)

WEIGHTS AND LOADINGS (A: basic aircrafi, B: jong-range
jom):

&mﬂg weight empey: A 34,564 kg (76,200 1b)

B 34,827 kg (76,780 1)

44



BOEING-AIRCRAFT ‘USA 591

62,820 kg (138,500 Iy
68.040 kg (150,000 1)
63,050 kg (139,000 )
58,265 kg (150,500 Ib)
51,255 kg (113,000 1)
53,070 kg (117,000 th)
54,385 ke (121,000 )

Max T-O weighe: A
Ma}.i TAmp weight: A
Mali zero-Fael weight: A
MEE( lending weight: A

36,245 kg (124,000 1b)

Max wing loading: 4 595.8 kefm? (122,03 bfsq ft)

B 645.3 kg/nr (132,16 Ib/sq f1)
Max power toading:

A, 979 kN 321 kg/kN (3.15 Ib/ip st)

A, 1045 kN 300 kg/kN (2.95 b i)

B, 97.9 kN 348 kg/kN (3.41 Iy1b st)

B, 104.5 ki 325 kg/kN (3.19 g st}

PERFORMANCE (with 136 Passengers and T-0 weight of

68,040 kg; 150,000 1b):

Max operating Mach No. (Mmo) 0.82
Craising speed M0O.745
Approach speed 139 kt (257 km/h; 160 mph)
Initia] Cruising ajtitude 9.662 m (31,700 fi)

Service ceiling, 0BT 5273 m ( 17,300 ft)
T-0 field length, S/, ar 30°C (86°F} 2,664 m {8,740 ft)
Landing field lenpth at max landing weight
1,539 m (5,050 ft)
Desiga range, max passenger ioad
2,090 n mijes (3.870 kum; 2,405 miles)

UrPpaTED

BOEING 732 7-500
TYPE: Twin-turbofan airliner; short-body version of 737-300,
replacing 737200,
PROCRAMME; Initially known ag 737-1000: announced as 737
5000n20 May 1987, first flight 20 June 1989; cenificared
12 February 1999 after 375 hour test pProgramme; first

737300 entry for production rates,
CURRENT VERSIONS: Maximum T-0 weighis ranging from
52390 10 60,555 kg (115,500 10 133,500 Th).

CUSTOMERS: Lamnch castomers Wwere Braathens SAFE of )
5 Boeing 737-300/400/500 series flight deck

Initéa) CTUISIRE aititude
Service ceiling, OFz 3,608 m ({8,406 ft)
T-O field lengik, S/1., at 3goC (B6°F) 2,633 m (8 640 fty
Landing field length, at max landing weight

10,440 m (34,250 fty

1,356 m (4,450 fr)
Design range, max Passenger load
2,420 0 miles (4,481 kn; 2,784 miles)

testbed on 16 Japuary 199¢, Flight test wi
involve 10 gircrafi- four 737-700s, three 737-800s ang
three 737-600s.

CURRENT VERSIONS: Note: Unlike
Generation is numbered in ascending order of size; the
smallest is designated 737-600.

Programme wilj
UPDATED

BOEING 737-600, -700 and -800
TYPE: Twin-turbofan airliners; developments of 737 famity,
PROGRAMME: Originally called 737X, regarded as “Next-
Generation” 737, Boeing asked more than 30 airlines 1o
belp define 737X in 1991, tompany board authorised offer

POWER PLANT: Two Cpmg International  CFMsg.3C
turbofans, each rateg at 89.0 kN (20,000 1 st} or derated 1g
i i carlier 7375, the Next-

20,104 titres (5,311 Ug gallons; 4,423 by gallons); jong-
Tange option fue] capacity 23,830 litres (6,295 Us gallons;
3.242 Imp gallons).

ACCOMMODATION: As for 737-300 except that alternative

C : BOEING 737 NEXT-GENERATION ORDER BOOK
cabin layours seat from 108 10 138 passengers. Typicai (at 31 December 1996)
Arangements offer eight first class geqts four-abreast at
91 cin (36 in) pitch and 106 tourist class seats six-abreast at Customer Variant First order Qty
81 cm(32in)pitchinmixedclass-and138all~touﬁstclass _ = B i N
at 76 cm (30 in) pitch. Tatal Dverhead d g

737-600: Known as T37.500X untif officially
launched; smallest of family, Seating 108 two-class

baggage capacity of i 5
5.9m* (208 cu ft), equivalent to 0.045 m* (1.6 cu ) per i]i:g;r(]:.:a ;g;.ggg 12??1]&9694 13
Passenger, Air Pacific 737-700 5 Sep 96 3
DIMENSIONS, EXTERNAL: Ag for 737.300 except: American Airlines 737-800 21 Nov 96 .75
Length overall Y 3101 m (1M £ 9 jny Amsett Worldwide 737-700 2 Sep 96 10
DMIN;[DNS. JNTEk_NAI.: As for 737- except; Aviation Methods Ing BBJ 21 Ot 96 i
Cabin, aft of flight deck to rear pressure bulkhead: ] Bavaria Fluggeselischaft 737700 30 Jan o5 4
Length 21,79 m (71 £ 6 in) China Afrlines 737-800 22 Dec g5 - 6
Floor area 67.4 m* (725 sq i) Continental Ajriines T37-600 1 Oct 96 30
Freight hold volugge: basic 33 w* (822 o fr) 737-700 25 Jul 96 18
Wwith max optional fige[ 15.5 m* (546 cu fr) 737-800 25 Jul 96 36
Wmﬁh_‘m)mn LOADINGS (A: basie aircraft, B: long-range ER A-Virgin Express 737-800 I1 Jon 95 2
option): ital Corporation 737-800 31 Jul 96 10
Operating weight empty: A, B 31,983 kg (70,510 o) GGeAnﬁCépwﬁc BBJ 2Jui 96 2
Mix T-O weight: A 52,390 kg (1 15,500 1b) GE Capitat Aviation Services T37-600 22 Jan 96 2
B 60,555 kg (133,500 Ib} 737-700 22 Jan 96 78
Max ramp weight: A 52,615 kg (116,000 b} Germania 737-700 28 Mar 95 12
B 50,780 kg (134,000 1h) Hapag-Lioyd Flug (737-800 Taunch customer) 737-800 18 Nov 94 16
Max zero-fuel weight: A 46,495 kg (102,500 ib) International Lesse Finance Corporation 737-600 25195 41
B 46,720 kg ( 103,000 1b) 737-700 25 Jut 95 11
Max landing weight: A, B 49,895 kg (110,00 Ib) 737-800 25 Jul 95 3
Max wing loading: A 496.8 kg/m? (101.76 Ib/sq fi) Jet Airways 737-800 11 Dec 96 6
B 4.3 kefm (117.62 Tbjsq fr) Landa Air 737-800 I Jun 95 2
Max power loading;: - LOT Polish Airtines 737-800 9 Oct 96 2
A, B2I kN 318 kg (3.12 I N Maersk Air 737-700 16 Jue 94 6
A, 390kN 294 kg/kN (2.89 Il s1) Royal Air Maroc 737-800 30 Aug 96 9
B, 823 kN 368 kg/kN (3.61 1b/b 8 gas (737600 launch, customer) : 737600 14 Mar 95 41
B.890KkN 340 kg/kN (3.34 Thib st} Southwest Ailines (737-700 lawach customner) 737700 17 Nov 93 63

PERFORMANGE (with 108 Passengers and T-O weight of
60,555 kg: 133,500 Ib):

operating speed M52

Tombo Aviation Services 737700 31 Dec 96 10
Transaviz Airliges 737-800 6 Nov 95 8
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Computer-generated image of Next-Generation Boging 737-600, -700 and -800 1997
p gers; roll-out scheduled for December 1997; fimst overhead  baggage capacity of 7.0me (248 en f), 189 all-tourist class at 76 e (30 in) pitch. Total overhead
flight Yanuary 1998; certification July 1998; first defivery equivalent 10 0.051 m* (1.8 cu ft) per passenger. baggage capacity of 9.3 m° (328 cu It), equivalent to
(to SAS) in second half of 1998, 737-800: Alternative cabin layouts seat from 162 to 189 0.048 m’* (1.7 cu ft) per passenger.

. 737-700: First to be ordered and manufactured; mid- DPassengers. Typical arrangements offer 12 first class seats AVIONICS: Honeywell Air Transport Systems Connuon
size version of famnily, equivalent o current 737-300, four-abreast a1 91 cm (36 in) patch and 150 tourst class Display System (CD3S) with six-screen flat-panei liguid

seating 128 two-class passemgers; first delivery (to saats six-abreast at 81 cm (32 in) pitch in mixed class; and crystal display (LCD} technology and programmable
Southwest Airkines) October 1997. First aircraft (N737X)
rolled out § December 1996; first flight 9 February 1997,

737-800: Known as 737-400X Stretch nntil Tannched
in September 1994; largest variant, seating 162 two-class
passengers; rolled-out 30 June 1997: first flight due in
July; certification and firs: defivery (to Hapag Lloyd) early
‘1998,

Boeing Business Jet (BBJ}: Corporate  version,

described separately.
CUSTOMERS: See table. :
costs: Price quoted as $36 miilion to $40 milijon depending B . s E
on configuration. ap I

DESIGN FEATURES: Greater range and speed than previous
7375, with less noise and fewer emissions; wing area
increased by some 25 per cent by means of approximately
0.46 m (1 ft 6 in)) increase in wing chord and about 4,38 m
(16 ft §in) merease in wing span; larger il surfaces;
imcrezsed tankage gives US transcontinental Tange; new
aircrafi can use same runways, taxiways, ramps and pates
s preceding variants; new variant of CFMS6 turbofan
derated from norninal threst o snit smaller versions of the
family. Noise on ground reduced by approximately 12 dB
by pew diffnser duct and cooling vent silencer on APU,
new ECS fan and duct and new electrical/electronics
cooling fan.

FLYING CONTROLS: As earlier 737s.

POWER BLANT: Two CEM Intetnational CFM56-7B (formerly
CPMS56-3X8), each rated at 116.5 kKN {26,200 Ib s1) for the
737-800, 106.8 kN (24,000 1b st) for the 737-700 and
979KN (22.000B st for the 737-600. CEMSG-7
combines core of CFM56-5 with improved low-pressuse
comptessor of CFMS56-3 and 1.55m (61 in) fan. Fuel
capatity {all) 26,036 litres (6,578 US gallons; 5,727 Imp
galions).

ACCOMMODATION: All: Crew of two side by side on flight
deck. One plug type door al each cormer of cabin, with
passenger doars on port side and service doors on starboard
side. Airstair for forward cabin door optional. Overwing
emergency exit on each side. One or two galleys and one
lavatory forward and one or two galleys and lavatories aft.
New lightweight interior, using advanced crushed core
majerials, providing updated overbead stowage com-
partments, ceiling architecture, lighting and attendant
stations.

T37-600: Alternative cabin layouts seat from 108 to 132
passengers. Typical arrangements offer eight first clags
seats forr-abreast at 91 cm {36 i) pitch and 100 wurist
class seats six-abreast at 81 cm (32 in) pitch in mixed class;
and 132 all-tourist class at 76 cm (30in} pitch, Total
ovethead baggage' capacity of 6.1 m° {216 cu f),
equivatent o 0,045 m* (1.6 cu ) PeT passenger.

737-700: Alternative cabia layouts seat from 128 to 49
passengers. Typical arrangements offer eight first class
seats four-abreast at 91 cm (36 in) pitch and 120 1ourist
class seats six-abreast at 81 cm (32 in) pitch in mixed clasg;
and 149 all-tourist class at 76 em (30 in) pitck Tota

Flight dock of Boeing 737-700 1997

43



E].um.u.-u. * suailEees

sesnenens ]

B sy renaafifonse

Boeing 737-700 wwin-turbofan airliner, with additionai side views of shorter -600 and stretched 800

(Jare’s/Fames Goulding) 1997
32
2.0
5.1}
L] L}
200 - 59,0
50.8) {149.9)
Five-abreast Six-abreast
business class economy class
Boging's ‘variable-geometry convertible seat’ concept for the 737. Dim 1s in inches {centi as)
1997
software, will enable Next-Generation 737 operators to Freight hold door (stbd, rear), all;
emulate existing 737 electronic flight instrument system Height L2Zm (4 £t 0in)
{EFTS) and 747-400/777 primary flight display-navigation Width 122m@fi0in)

display (PFD-ND) flight deck formats,
SYSTEMs: AlliedSignal 131-9(B) APU,

DIMENSIONS, EXTERNAL:
Wing span; all versions 3431 m (112 £t 7 in)
Wing aspect ratio 94
Length overall: 737-600 3l.24m (102t 6 in)
737-700 33.63m(1i0ft 4 in)
737-800 39.47 m (129 fi 6 in}
Height overall: 737-600 12,57 m (41 ft 3 im)
T37-700, -800 12.55 m (41 ft 2 in)

14.35 m (47 fi § in)
571 m(18 1t 9im)

Tailplage span: ait
‘Wheel track (c/1 siock-struts): all

Main passenger door (port, fwd), all:
Height 1.83 m (6 f1 0 in)
Width .86 m (2 fr 10 in)
Height to sill 2.64 m {81t § in)
Passenger door (por, rear);
Height- all .83 m (6 ft Oim)
Width: all 0.76 m (2 ft 6 in)
Height to sill: 737600, -700 300 m (91t 10 in)
737-800 . 297 m(9 £ 9 in)
Emergency exits (overwing, pott and stbd, each), all:
Height 096 m (3t 2in)
Width 051 m (1 ft 8 in)
Galley service door (sthd, Fwd), all:
Height 1.65m (55 in)
Width 0.76 | (2 i 6 in)
Height to sili 264 m (8 fi 8 iy
Service door {stbd, rear):
Hejght: all 1.65m (5 ft 5 in)
Width: all 0.76 m (24t 61in)
Height to sill: 737-600, -700 3.00m (9 ft 19 in)
737-300 297 (9 1t 9im)
Freight hold door (sthd, fwd), all:

DIMENSIONS. INTERNAL:
Cabin, aft of flight deck to rear pressure bulkhead:

Length: 737-600 21.79m (71 ft 6 i)
737700 24.18 | (79 fit 4 in)
737-800 30.02 m {98 £ 6 in)

Max height: all 2.33m(7ft0in)

Floor area: 737-600 67.3 m? (725 sq ft)
737-700 75.1 m? (308 sq ft)
“737-800 94,0 m* (1,012 5q fi)

Freight hold volume: 737-600 21.4 w (756 cu fi)
T37-700 284 m* (1,002 cu ft)
737-800 45.0 m’ (1,591 cu ft)

BOEING-AIRCRAFT: USA 593

AREAS:
Wings, gross 125.00 m? (1,345.5 sq f)
Vertical tajl surfaces {total) 26.40 m? (284.2 sq ft)
Horizontal tail surfaces (total} 32.80 m? (353.1 sq ft)

WEIGHTS AND LOADINGS {A: Basic, B: Long Range}:
Operating weight empty:

737-600, 108 passengers: A, B 36,954 kg (81,470 Ib)
737-700, 128 passengers: A, B 38,006 kg (83,790 1b}
737-800, 162 passengers: A, B 41,554 kg (91,610 1b)

Max T-O weight: 737-600; A 56,245 kg (124,000 ib)
737-700: A 60,330 kg (233,000 Ib)
B 70,305 kg (155,000 1b)
737-800: A 70,535 kg (155,500 o)
Max landing weight: 737-600: A 54,655 kg (120,500 Ib)
737700 A 58,060 kg (128,000 Ih)
-B 38,605 kg (120,200 1b)
T37-800: A 65,315 kg (144,000 Ih)
Max zero-fuel weight:
T37-600: A 51,480 kg (123,500 1b)
737-700: A 54,655 kg (120,500 b}
B 55,200 kg (121,700 1b)
T37-800: A 61,690 kg (136,000 by
Max wing loading:
737-600: A 450.0 kg/m? (92.16 1b/sq fr)
737-700: A 482.6 kghm (98.85 lb/sq fi)
B 562.5 kgt (115.20 b/sq fi)
737-800: A 564.3 ke/m® (£15.57 ib/sq o)
Max power Joading:
T37-600; A 287 kg/kN (2.82 [b/1b sty
T37-700: A 283 kg/kN {2.77 1o/lb st
B 329 kgfkN (3.23 b st)
737-800: A 303 kg/kN (2.97 Ib/lh st)
PERFORMANCE (at max T-O weight excapt where indicated):
Max operating Mach No, (Mmo): al] 0.82
Cruising speed: ail M0.785
Approach speed: 737-600 126 kt (233 kah; 145 mph)
737-700 131 kt (243 kmvh; 151 mph}
737-800 139 kt (257 kmv/h; 160 mph)
Initial cruising altitude; 737-600 11,915 m (39,100 ft)
737700 11,430 m (37,500 ft)
737-800 10,730 m (35,200 f)
Service ceiling, OEI, ISA + 10°C:
T37-600 5,425 m (17,800 fr)
737-700 5,060 m (16,600 f1)
737-860 4,205 m (13,800 f)
T-O field length, SA.., at 30°C (86°F):
737-600 1,877 m (6,160 fr)
737-700 2,042 m {6,700 1)
737-800 2,256 m (7,400 ft)
Landing fiefd lengsh at max landing weight:
737600 1,268 m (4,160 ft)
737700 1.372 m (4,500 )
737-800 L1620 m (5,250 ft)

Design range, max passenger load:
737-600 3,230 n miles (5,981 km; 3,717 miles})
737-700 3,224 v miles (3,970 km; 3,710 miles)
737-800 2,930 n miles (5,426 km; 3,371 wiles)

YPDATED

BOEING BUSINESS JET (BB.}

TYPE: Long-range corporate transport. x
PROGRAMME: Launched July 1996, when Boeing Company
and General Electric Company announced formation of
Joint venture company, Boeig Business Jets, to market a
corporate version of the Next Generation 737, Aircraft will
be assembled at Boeing Commercial Alrplane Group’s
Renton facility and supplied to Boeing Business Jots,
which will deliver them to the designated completion
ceutres, K-C Aviation of Dallas and Jet Aviation of Bagle,
" Switzerland, for interior outfitting and painting. Assembly
Jof first aircraft scheduled for Jate 1997; roll-out and first
flight in third quarter of 1998; certification (initially with
120-minute ETOPS, with 180-mimate 1o follow) and first
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tor manuiactuze Hirst iwo Years of Production.
CUSTOMERS: Launch costomer General Electrie ordered two
in July 1996, for delivery in 1998 and 1999; corporate

DESIGN  FEATURES: Combines fuselape  of 737-700,
suengthened in aft section, with tentre-section, wing and
landing gear of 737-800.

POWER PLANT ; Two CFM International CFMs6.7 turbofans,
each rated at 117.4 kN (26,400 1h st). Fuel contained in
wing and belly ranks, combined capacity 42,313 itres
{11,178 US galions; 9.308 Imp gallons).

ACCOMMODATION: To customer choice. Typical configuration
includes forward lounge and private suite with double bed;
mid-section conference YoOIE; 12 first clags sleeper seats ar
152 cm (60 in} pitch in two Tows with centre ajsle, andg
Zalley, lavatory and service aren at rear, with crew rest
arca, palley and lavatory aft of flight deck. Alternative
AIFZhgements provide for exercise FOOM/gyminagium,
office, 24 firstclass steeper seats or high-densiry seating
for up 10 63 passengers, three in two rows.

DIMENSIONS, EXTERNAL and AREAS: Fuselage as for 737-700
and wing as for 737-80).

DIMENSIONS, INTRRNAL:

Cabin: Length 24.13 1 (79 ft 2in)
Height 216 m (76 1 im
Width 353m (11 ft 7 in)

" Floor area 75.0 m (807 sq 1)
Volume 148.7 m? (5,250 oy ft)
WEIGHTS AND LOADINGS:

Operating weight empty 42,638 kg (94,000 ib)

Max T-O weight 77,565 kg (171,000 by

Max landing weigzht 60,780 kg £134,000 I

Max zero-fuef weight 57,155 kg (126.000 b)

Max wing loading 620.5 kg/np (127.00 1b/sq fi)

Max power loading 330 kg/kN (3.24 1h/1b st}

Boging 747400 adva
(Jare’s/Dennis Punnent)

PERFORMANCE {estimated, at max T-O weight, except where
indicated);

Max operating Mack No, (hMo) G.82
Cruising speed M50
Approach speed 133 kt (246 komyh; 153 ph)
Initial cnuising beight - 10,120 m (33,200 11)
Service ceiling, OEL ISA + H0°C, 1,000 o mile (1,852 km;

1.150 mife) missign 8.290 m (27,200 )

T-0 field lengih, S/, 30°C 2,329 m (7,640 13
Landing field length at pax landing weight
1433 m (4,700 )
Design range, max, Passenger ioad
3.876 n miles {7,367 km; 4,453 iles)

need longrange airliner {General Electric CF6-80C2 engines)

78986

Range with eight Passengers, M0.80 cmise, NBAA IFR
reserves 6,200 n miles (12,482 km; 7,134 miles)

NEW ENTRY

BOEING 747-400

TYPE: Wide-bodied airliner.

PROGRAMME foriginal): Announced 13 April 1966 (first ever
wide-body jet airliner), with Pay Amenican order for 25;
official programme launch 25 July 1966; first flight o
February 1969; FA A cetification 30 December 1569; first
delivery (10 Pan Am) 12 December 1969; firs Toute
service New York-London flown 22 Jamary 1970, 747.
400 amnounced October 1985 Ir May Igog Boeing
decided to marke; only the 400 [ag -200 {a -200F

Novembey 199].

For all varjants PHior 1o 747-400, see Jane’s Aircrafr
Upgrades. Production vanants, listed in table on earlier
pre, totalled 724 (205 -100, 45 SP, 393 206 1 8 -300).
Nineteen Pan American 7475 modified as Ppassenger/cargo
C-19As by Boeing Military Adrplanes far Civi] Reserve
Air Fleet (see 1990-91 edition).

PROGRAMME (current): Series 400 anmouaced October 1985 as

month in fourth guarter of 1996 and was scheduleg O Tise
1o four per month in second quarter of 1997,

CURRENT VERSIGNS: F47400: Rasic passenger version:
standard and three opticnal gross weights (see beiow).
Derailed descriprion applies to this version, except where
Indicated.

747-400Mm Combi: Passcngerffreighz version;
certificated 1 September 1989; maximum 266 three-class
Passengers with freight, 413 without; port-side rear Treight
door; main deck limit is seven pallets ar 277215 kg

avionics software and cabin pressure schedule; brake
cooling fans; five patlets, 14 LD-1 containers and bulk
cargo under floor; GE or P&W engines.

Production aircraft and are retrofittable; PIP flight tested in
leased United Airtines 747-400 May 1993,

CUSTOMERS: See table op eatlier page. Launch customer
Northwest Orient Airfines ordered 10 -400s with PWA000s
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and 420-passenger interior October 1985; first delivery 26
Janoary 1989, Recent customers inclede Air China {three),
EVA Afrways (two for delivery in 1997, Philippine
Aitlines (seven, with CF6-80C2B IF engines, for delivery
from mid-)1998) and United Afrlines (19).

CosTs: July 1996 Air China contract for three aircraft valyed
at 8510 million,

DESIGNFEATURES: Wing has Bocing aerofoil aad 3.66 m{l2 fi
0in) greater span thap 747-300; sweepback at Guarter-
chord 37° 3¢r; thicknessichord ratio ]3.44 per cent
inboard, 7.8 per cent at mid-span, & per cent outboard;
dihedral at rest 7°; incidence 2% winglets, canted 22°
outward and swept 60°, increase range by 3 per cent; upper
deck extended rearward by 7.11 m (23 fi 4 im).

FLYNG CONTROLS: Elevators: Four elevator  sections
echanically linked with breakable shear devices and
controlled mechanically from the control cofumns: each

feet and three individuat antopilot input servos mounted on
central elevator quadrant: ajf surfaces have position
transmitters; feel computer operated by pitot pressure and
tailplane angle.

Rudder: Upper rudder surface operated by three
hydraulic actuators served by two hydraulic systems, lower
surface by two actuators fed by remaining two hydraulic
Systems; each rudder has separate yaw damper module; left
and right digital air data computers provide signals for
controliing rudder ratio changer on each rudder surface
according to air data and tailplane angle; combined feel
actuator, mdder centring and trim actrator in FEAT Servo
area; mechanical cabie lmkage between rudder pedals and
aft acteator area; rudder trim control switches on cenire
console.

Tailplane: Tailplane angle set by hydraulic motor-
driven shaft and ball screw with primary and secondary
hydraulic brakes; flight control unit and air daga computer
signals sent 1o tailplane through duat stabiliser, wim and
rudder ratio modules, which automnatically apply Mach
trim, and by dual stabiliser control modvles; tailplane trim
Limits computed according to flap positions.

Lateral control: Pifot and co-pifot aileron linkage can be
physically separated if necessary; all four ailerons operate
at low speeds:; outboard ailerons are locked out at cruising
speed; the inboard spoiler panel on each wing wsed on
ground only; remainder have variable ratic response and
spoiler mixer units; thers are trim, centring and feel pits.

Leading-edge and trailing-edge devices: Krueger flaps
iboard of engines; variable camber slats between and
outboard of engines lie flag when retracted and adopt
camber curvature when extended. Two flap assemblies on
each wing, one inboard of engines and the other hetween
engines; three sections, fore flap, mid-flap and aft flap,
move rearwards as single [lat panel up o 5° deflection;
thereafter, three sections separate progressively to form
three slors, and camber angies relative to cach other
increase progressively,

Automatic flight congrol System: Combines aatopilot,
flight director and antomatic tailplane trim and sends
commands through triple independent flight control
CLIMPUESTS; System automates al] flight phases except take-
off; dual digital air data computers; pilots” primary flight
and navigation displays are large-size cathode-ray tubes;
two engine indicating and crow alerting screens, one o
main paneis, one on console; three multifunction coptrol
and display paneis controd flight managerment system,
navigation and communications; flight control computers
{autopilot) and inertial reference units are riplicaied; new
features include fubk-time autothrotile and dval thrwst
management systern jncluded ip flght management
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(1,800 Ib) weight. Minimum ground aming radivs, with
body gear steering, is 48.46 m (159 {1 0im) at WIngtp and
2773 m (91 ft O iny e nrosewheels,

POWER PLANT: Bour 252 kN (56,750 Ib st) Pratt & Whimey

PW4056, 252 kN (56,750 1b st} General Electric CFé-

BOC2BIF, 258 kN (58,000 Ib st) Rolls-Royce RB211-

524G or RB211-524H turbofans.

Farther optioaal engines are 267 kN (60,000 Ib sty
PW4060, 276 kN (62,000 Ib st) PW4062, 274 kN
(61,500 ib st} CF6-80C28 IF1 or CF6-80C2B7F, :

Fuel in forr main tanks in wings can feed to ARY engine;
in addition there are acentre-wing tank and reserve tanks in
outer wing; optional tailplane tank; vent and surge tanks ig
outer wings and starboard tailplane; jettison pumps in inner
main tanks; APU fed from -port inner tank; automatic
refuelling through two Teceptacles under each wing
leading-edge between engines; automatic condensats
Scavenging and flame arresters in vent outlets, :

Fuel capacity 204,335 fies (53985 US gallions;
44.9521mp gailons) with P&W and R-R engines;
203,523 fitres (53,765 ©JS salions; 44,769 Imp gallons)
with ‘GE engines; at 377840kg (833,000 by and
394,625kg (870,000 1b) T-O weights, fuel capacity
ineloding milplane tank is 216,846 litres (57,285 US
gallons; 47,700 Imp gallons) with P&W and R-R engines
and . 216,013 littes (57,065 US  gallons; 47,516 Imp
gallons) with GE cugiues; optional 1ailpiane tank holds
12,492 litres (3,300 US gallons; 2,748 Imp gallons)
mansfersble fiel (must be full for take-off at 394,625 kg;
870,000 1b gross weight).

- ACCOMMOBATION: Two-crew flight deck, with seats for two
observers; two-bunk crew rest cabin accessible from flight
deck. Qptiomal overhead cabin crew est compartments
above rear of main deck cabin {four bunks, four seats; eight
bunks, two seats; rio bunks, two seats, five sleeper seats),
Typical 421-seat three-class configuration accommodates
42 business class on upper deck; 24 first class in front
cabin, 29 business class in middle cabin and 326 economy
class in rear cabin on main deck. Maximum upper deck
Capacity 69 economy class. Centre overhead stowage bins
0.16 m (5.7 e f) volume per .02 m (40 in) long bin;
outboard bing 0.45 (13.9 cu it} volume per 1.52 m (60
in) long bim; 0.083 m* (295 cuft) bin volume per
passenger (three-class). Two modular apper deck toilets,
14 on main deck, relocatabie and vacuuwm~Grained into four
waste tanks. Basic galley configuration one on upper deck,
seved centreline and two sidewall on main deck; toilets and
galleys can be quickly relocated it required fittings are
installed; advanced integrated audioivideolannouncemmt
system. .

Underfioor freight: forward compartment, five 2.44 m
(96in) x3.18 m¢125 i) paliets or 16 LD—].cunmﬁners; aft
compariment, 14 LD-] coatainiers and 23.6 m® (835 cu ft)

16

computer; integrated radio control panels and antomatic
stari and shutdown of APU.

STRUCTURE: Wing and fail surfaces are aluminivm alloy duai-
path fail-safe structures; advanced aluminium alloys in
wing torsion box save 2,721 kg (6,000 ih); advanced
aluminiam honeycomb spoiler panels; CFRP winglets and
main deck floor panels; advanced graphite/phenolic and
Kevlar/graphite in cabin fittings and engine naceiles:
frame/stringer/siressed skin fuselage with some bonding.
Improved carrosion protection and further coverage with
compotnd introduced from 19973,

by side under fuselage ar wing trailing-edge, retract
forward; two, meunted under wings, retract inward;
nosewheel steerable up to 70° left or right from tillers; fall
radder pedal travel £ives up to 7° for use at high speed; two
Centre main legs steer up to 13° when nosewheels are
steeted more than 20° and speed is less than 20 Kkt
(37 kv/h; 23 mph}; carbon disc brakes on ali mainwheels,
with individaally controled digital anti-skid units; one of
three brake pressure supplies automatically selected:
mainwheel diameter increased ¢ 56 em (22 in); 125 cm
(49 in) dizmeter fow-profile tyres; new wheels save 8l6 kg

.




87 cm
25— 57 in——

Six-Abreast First Class

sysTims: Each engine drives & hydraulic pump feeding an
independent system; services are connected to supplies in
such a way that loss of one supply cannot disable one
Systeny; two hydravlic sysierns also have air-driven purnps
to maintain pressure and two have eleotric pumps; one

crew alerting (EICAS) functions; all IDUs receive data
from aHl three EFIS/EICAS interface units (EIU), updated
via software data loader; PFD and EICAS primary formats
astomatically switch to inboard and lower IDUg
respectively, with facility for manual selection of formats
on different IDUs as required.

Central maintenance computer monitors electrical and
electromechanical systems, performs tests and centralises
maintenance data; failures are indicated in EFCAS displays
and stored for futare reference for in-flight use or line or
hangar maintenance,

DIMENSIONS, EXTERNAL:
Wing span 6444 m (211 f 5 i)
Wing span, fully fuelted 64921 (213 £t 0 in)
Wing aspect ratio 7.7
Length: overall 70.66 m (231 ft 10 i)
foselage 68.63 m (225.£1.2 in)
Height overalt 1941 m (63 f1 8 in)
gsrouilll b Tailplane span 2217 m (72t 9 in)
Wheel track 11.00m (36 ft 1 in)
Wheefbase 2560 m (B4 £ 0 in}
Passenger doors (10, each): Height 193 m (6 ft 4 in)
Width L07m (3t 6 im)
Height 1o sil3 approx 4.88 m (16 £t 0 in)
" Baggage door (front hold): Height 1.68m (5t 6 in)
Seven-Abreast Business Class Widih 264 m (8 A8 in)
< Height to silt 2pprox 2.64 m (8 ft 8 in)
Cross-section of Boeing 747 showing low- and medium-density seating 1985 Baggage door (forward door, rear hold):

Height [68 m (5 f1 6 in)
indicators; other systerns include ground  proximity Width 264 m (81t 8in)
warning, triple low-range radio altimeters and TCAS. Height to sill approx 2.69 m (8 ft 10 in)

Instrumentation: Fiectronic flight instrument system Bulk loading door (rear door, rear hold):
(EFIS) comprising six {left/right inboard/outboard and Height LI%m3ft1lin)
central upper/lower} 20.3 x 20.3 cm {& x 8 in) integrared Width El2m(3ft8im
display vnits (IDU), two each for primary flight display Heighr to sill approx 2.90m (9 ft 6 in)

electric pamp can be un to provide braking when the
aircraft i being towed on the ground; alt four kydraulic
reservoirs can be filled from a si gle ocation in the port
main landing gear bay, =

Hot air bled from the low-pressure and high-pressure
commpressors of all four engines is precooled by fan exit air
and fed via a manifold to the cabin pressurisation and air
conditioning system and to provide de-icing of wing
ieading-edge and engine nose cowling and to pressurise
hydranlic tanks. Three conditioning packs in wing/
fuselage fairing provide cabin air.

Each engine drives am integrated drive geperator
supplying 90kVA power to respective AC buses: three
Benerators are a dispatch item, but one will supply essential
loads; APU drives two further generators; aliomatic
Stari-up, load transfers andg load shedding reduce crew
workload; power systems may he isolated from ezch arther
for wiple-channel Cat. I autoland,

Completely self-contained P&WC PWo01A APU,
mounted clear of al? flight-critical structure and flight
conwols in the extreme tail, drives two 90 KV A generators
that can supply electrical power for whole aircraft; also
supplies compressed air to operate PRenmalic cormponents;
can rn atup 10 6,100 m (20,000 £) and supply compressed
air below 4,575 1 (15,000 ft).

Forward underfloor cargo compartment heated to 5°C
by het air exhavsted from flight deck cooling equipment
and aviomics in main equipment centre, boosted as
necessary by two electrical heaters; rear underfloor bold
heated to minimum 5°C or 18°C {selected by crew) by
engine bleed.

Overheat detection and  amomatic extinguishing
provided in ali toilets; APU automaticaily shut down and
fire extinguisher bottles initiated on detection of fire; each
engine has three dnal fire deteciors in series and z fourth
detector for overheating. Underfloor freight compartments
and upper deck hold of Combi have smoke detectors and
extinguisher systems; wheal wells have overheat detectors.

AVIONICS: Boeing Faunched development of pew Flight
Management Compueer software in Tanuary 1993 10 match
existing aircraft to international Fume Air Navigation
System (FANS) during 1995. Standard avionics fit as
follows:

Comms: Dual VHF and HF transceivers with Seilcal;
dual tmmsponders; flight intercom with air-to-ground

facility, connectible also to satcom  system; czbin -

entertainment and passenger address and service umits,

Radar: Colowr weather radar transmitting in I- and
G-bands,

Flighr: Dual VOR; wiple ILS receivers with single
marker beacon receiver; dual ADF; dual DME; all nav
radios  automatically tuned by flight management
computer system (FMCS) Awvtomatic flight control
system (AFCS) integrates antopilot, flight director and
automatic stabiliser trim fonctions; dual digital air data
-computers with dual selectable pressure sensors, angle of
attack semsors and total air femperature probes; FMCS
allows crew to preselect flight plan using standard air
traffic contro! language; FMCS incorporates database,
updated every 28 days, which includes data o Waypoints,
aitports, standard instrument def {SIDs), d
terminzgl arrival routes (STARs), airline rowtes and
information on specific geographic areas; triple ring lager
£y1o inertial reference units provide navigation input on
EFIS, flight management displays or radio ‘maagnetic

483 cm
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Boeing 747 medium- and high-density seating 1995
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Freighter cargo door (port): Height 305m (10 ft 0 in)

Width 7 3.40m (11 £t 2 in)
Height to sill 4.87 m (16 £t 0 in)
AREAS:

‘Wings, gross 541 16 m? (5,825.0 sq fr)
Ailerons (total) 20.90 o (225.00 sq fi}
Trailing-edge flaps (totai) 78.69 m* (847.00 sq ft)
Leading-edge flaps (total) 43.85 m® (472.00 sq fi)
Inboard spoilers (total) 12.78 m* (137.60 sq ft)
Qutboeard spoilers {toral) 1546 m? (166.40 sq fi)
Fin ’ 7711 m? (830.00 sq fr)
Rudder 21.37 w?* (230.00 sq ft)
Tailplane 136.57 m? (1,470.00 sq fr)
Elevators (total, incl tabs) 30.38 m? (327.00 sq ft)

WEIGHTS AND LOADINGS {letters denote engine installations as
follows: P: PW4056, C: CF6-80C2BIF, R: RB2i1-

524G/H):
Operating weight empty: P 180,985 kg (399,000 Ik)
P at max optiosal T-O weight 181,485 kg (400,100 1b)
o 180,735 kg (398,500 Ib)
C at max optional T-0 weight 181,255 kg (399,600 Jb)
R 181,755 kg (400,700 [b)
R at max optionat T-O weight 182,255 kg (401,800 Ib}
Max T-O weight: P, C, R 362,875 kg (800,000 Ib)
or 385,555 kg (850,000 Ib)
or 396,895 kg (875,000 lb)
Max ramp weight; B, C, R 364,235 kg (803,000 Ib)
or 386,915 kg (853,000 Ib)
or 398,255 kg (878,000 Ib)

Max zero-fuel weight: P, C, R 242,670 kg (535,000 Ib)
Max Janding weight: ar standard max T-O weight:

P.C,R 260,360 kg (574,000 )
at alternative max T-O weights:
P,C.R 285,765 kg (630,000 Ib)
Max wing loading:
P,C.R 670.5 kg/m? (137.34 lbisq )
or 712.5 kg/m (145.92 lbsq ft)

or 733.4 kg/m® (150,21 Tofsq f1)
PERFORMANCE {engines as designated under Weights and
Loadings);
Approach speed ar basic landing weight:
P,C,R 146 kt (270 ke/h; 168 mph)
Approach speed at highest optional landing weight:
F,C.R 53 kt (284 ke/h: 176 mph)
Initiaf cruise altitude at highest optional T-O weight:
P.C.R 10,000 m (32,800 f1)
FAR T-O field length at S/1., ISA, at bighest optional T-O
weight: P, C 3,352 m (11,000 fty
R 3,383 m (11,100 fr)
FAR landing field lenpth at max landing weight of
285,765 kg (630,000 1b): P, C, R 2,072 m (6,800 f1)
Design range, typical international rufes, 420 three-class
Ppassengers, at highest optional T-0 weight;
i 7,284 n miles (13,491 kam; 8,383 miles)

C 7,259 n miles (13,444 km; 8,354 miles)
R 7.135 n miles (13,214 km; 8,211 miles)
UPDATED

BOEING 747-400F

USAF designation: AL-1A

TYPE: All-freight version of 747-400.

FROGRAMME: First flight (N600SC) 7 May 1993; FAA
certification October 1993; JAR certification foflowed.

CURRENT VERSIONS: T47-400F: As described,

AL-1A: Anti-missile defence aircraft, equipped with
TRW long-range laser and Lockheed Martin electro-optics
and fire control. Intended to destroy ICBMs during their
baost phase, but with additional capability against low-
flying cruise missiles. Laser able to fire 30 times per
mission. Prototype YAL-1A ordered in 1996 for delivery
in 1999; first demonstration against a ballistic missite due
2002; first squad of three operational by 2006; total
fleet of seven by 2608, Programmue cost $5 billion (1997,
estinmated) includes one concept prototype, one EMD (both
eventually to be fuilly upgraded) and five production
aircraft.

CUSTOMERS: Six custoiners {Asiana, Cargoiux, Cathay
Pacific, KLM, Korean Air Lines and Singapore Airlines)
ordered 20 aircraft by December 1996; first 747-400F
delivered 1o Cargolux November 1993,

DESIGN FRATURES: 747-200F fusclage (short upper deck) with
additional changes combined with stonger and larger 747-
400 wing; swengthened floor of short apper deck, as
offered for -200F, also integrated into 747-400F; further
developed freight handling system; total cargo volume
increased by 41.7 m® (1,473 cu ft); empty weight saving of
2,000 kg (4,409 1b) has raised Imaximum revenue freight
load 10 about 113,000 kg (249,125 Ib), at which range is
4,400 1 miles {8,149 km; 5,063 mmiles); fue] consumption
is 14.2 per cent lower than 747-200E, Same gross weights
as passenger 747-400; maximum landing weight at
optional T-O weight, 302,090 kg (666,000 Ib); maximum
zro-fuel  weight, 276,690kz (610,000 Ib), can be
increased on condition T-O weight is decreased.

ACCOMMODATION: Two-pilot crew, as 747-400. Upward-
opening nose cargo door and optional pori-side rear cargo

Terminated Boeing 747 variants, -500X [centre} and
-800X (bottom), compared with the current -400
(Jane’s/Paul Jackson ) 7997

port. Capacity for 30 pallets on main deck and 32 LD-1
containers plus bulk cargo under flpor.

UPDATED

BOEING 747-500X and 747-600X
On 20 Japuary 1997 Boeing announced that ir was
termainating  development of these projected  stretched
versions of the 747450 in favour of enhanced versions of the
767 and 777. Preliminary details of the 747-500X and 747-
600X, as then envisaged, were given in the 1996-97 edition.

UPDATED

BOEING 757-200

US Air Force designation: C-224

TYPE: Mediam-range twin-turbofan airliger.

PROGRAMME! New-technology family designated 757/767/
777 mnounced sady 1978; 757 has 70717277737 fuseiage
cross-section: and two large wrbofans; Bastern Air Lines
and British Airways ordered 21 fimn and 74 opticned and
19418 respectively 13 August 1978; firs: flight (N7S7A)
19 February 1982 powered by 166.4 KN (37,400 1b st)
Rolls-Royce RB535Cs and designated 757-200; first
Boeing airliner launched with foreign engine; FAA
certification 21 December 1982; CAA certification 14
January 1983; revenue services began 1 January 1983
{EAL) and ¢ Febmary 1983 (BA). First flight of 757
powered by P&W PW2037s, 14 March 1984; certificated
October 1984 and delivered 1o Delta; first 757 with
RBS535E4s delivered to EAL 10 October 1984; first
extended-range model defivered to Royal Brunei Airfines
May 1986; 757 with RB535E2 engines approved FAA
ETOPS December 1986 {extended to 180 minutes July
1990);, 757 with PW2037/2040 ETOPS approved Aptil
1990 (180 minates for PW2037 April 1992); Bocing
windshear guidance and detection system approved hy
FAA January 1987. Cemificated for operation in the
Russian  Fedemation and  Associated States  (CIS)
September 1993,

First 757 kept by Bosing for flight test support; used as
avionics testbed for Lockheed YF-22 {see below) and
Boeing 777. Production rate of 757 reduced from eight and
a half per month to seven in June 1993 (instead. of
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September) and then to five in October 1993 (instead of
November), steady at four during 1993, reducing to three
in September 1996, increasing to four in first quarter of
1997 and rentaining steady at four during 1997,

CURRENT VERSIONS: 757-200: Initial production passenger
airliner; extended range available, Magin description
applies to this version, except where indicated,

757-200PF Package Freightar: Developed for
United Parcel Service. Large freight door forward, single
crew door and no windows; up to 15 standard 2.24 x
3.18m (88 x 125 fn) cargo pailets on main deck; same
higher aperating weights as Freighters. UPS ordered 20in
1985; total 80 ordered and 65 delivered by December
1996,

757-200M Combi: Boeing's mixed cargo/passenger
configuration with windows; upward-opening cargo door
o port (forward) 340 % 2. 18 m (134 x 86 in); camies up o
three 2.24 x 2.74 m (88 x 108 in) cargo containers and 150
passengers; one delivered to Royal Nepal Airlines.

757-200 Freighter: Developed by Pemco Aeroplex in
1992 as conversions of existing 757s; all-freight, combi
and quick-change versions available; same weights as
Boeing 757-200PF Package Freighter (see data below);
choice of more powerful engines; large freight door
forward on port side.

757-200 “Catfish’; Boeing’s own 757-200 (N757A)
fitted with radar nose in Lockheed Martin F-22A profile
and represemative F-22A swept wing section above flight
deck containing conformal radar antennae for advanced
radar erials; first flight in this configuration expected 1998,
See also Lockheed Martin entry.

767-200X:  Projecied extended-range  version,
affording 600 n mile (1,111 km: 690 mile) increase in
MaXimum range,

757-300: Stretched version. Described separately,

CUSTOMERS: Sce table ar start of Boeing Commercial entry for
orders/deliveries to | January 1997. Recent customers
include American Airlines (12 757-200s for delivery in
1998 and 1999); British Airways (three 757-200s); Fingair
(four 757-200s leased from ILFC, for service entry
beginning September 1997); ILFC (five 757-200s); United
Alrlines (six 757-200s) and the US Air Foree (four 757-
200s with PW2640 engines ordered § Aagust 1996 for
delivery in 1998 under designation C-324 as replacements
for VC-137s of 89th Airlift Wing at Andrews AFB,
Maryland).

COSTS: Price of four 757 ordered by US Air Force jn Anpast
1996 reported at $365 million.

DESIGN FEATURES: Boeing aerofoils; sweepback at quarter-
chord 25°; dihedral 5°; incidence 5° 17

FLYING CONTROLS: All-speed fully powered outboard ailerons
assisted by five flight spoilers on each wing also acting
variousty as airhrakes and ground spoilers; ope additional
ground spoiler inboard on each wing; elevators and rodder;
double-slotted uailing-edge flaps; full-span leading-edge
slats, five sections each wing; variable incidence tailplane.

STRUCTURE: Aluminivm alloy two-spar fail-safe wing box;
centre-section continuous through fiselage; silerons, flaps
and  spoilers extensively of honeycomb,  graphite
composites and laminates; tailplane has foll-span light

. alloy torgue boxes: fin has three-spar dual cell light alloy
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New wing would probably foilow desipn approach of the
777, with Tiore Toderate sweep 10 afford goed field perform-

BOEING 757

TVPE: Mediumm-ranpe twin-tirbofan airliner.”

PROGRAMME: New-technology family designated 757/767;
777 annownced early 1978: 757 has TIT2T1737 fuselage
cross-section and two large turbofans; Eastern Air Lines
and British Airways ordered 21 firm ang 24 optioned and
19+18 respectively 13 Aupust 1978; first flight (N757A)
19 February 1982 powered by 166.4 kN (37,400 Ip sty
Rolls-Royce RB535Cs and designated 757-200; first Boe.
ing airliner launched with foreign engine; PAA certifica-
tion 21 December 1982; CAA centification 14 Yannary
1983, revenwe services began 1 January 1983 (BAL) and &
February 1983 (BA). First flight of 757 powered by P&W
PW20375, 14 March 1984; certificated October 1984 and
delivered to Delta; first 757 with RB53554s delivered 0
EAL 10 October 1984; first extended-range modet
detivered 10 Royal Bromei Airlines May 1986; 757 with
RB335E4 engines approved FAA ETOPS December 1986
(=xtended to 180 minutes July 1990); 757 with PW2037/
2040 ETOPS appraved April 1990 (180 mimnes for
PW2037 April 1992); Boeing windshear puidance and
detection system approved by FAA January 1987. Certifi-
cated for operatior in Russia and CIS September 1993,

First 757 kept by Boeing for flight test support; used as
avionics testbed for Lackhead YF.22 {see below) and Boe-
g 777, Production rate of 757 redaced {rom 8!% permonth
o geven in June 1993 (instead of September) and then to
five in October 1993 (instead.of November), steady at four

BESIGN FEATURES: Boeing acrofoils; sweepback af qoarer-
chord 25°; dihedral 5% incidence 3° 12

FLYING CONTROLS: All-speed fully powered outboard ailerons
assisted by five flight spoilers on each wing also acting
variously as airbrakes and ground spoilers; one additiona)
grouad spoilerinboard on each wing; elevaiors and mdder;
double-siotted wailing-edge faps; full-span leading-edge
slats, five sections each wing; variable incidence wilplane.

STRUCTURE: Alurmindum alloy two-spar fail-safe wing box;
centre~section conti through fuselag ; ailetons, flaps
and spoilers extensively of honeycomt, graphite com-
posites and laminates; taiiplane has full-span light alloy
torque hoxes; fin has three-spar dual cefl Tight alioy torque

during 1995. P in 1993 for possibl by of
757 in China, leading towards ful] production; no decision
announced,

CURRENT VERSTONS: 757-200: Initial preduction passenger
airliner; extended range availzhle. Muein  description
applies to this version, except where indicated,

757-200PF -Package Freighter: Developed  for
United Parcel Service. Large freight daor forward, single
crew ‘door and no windows; ap to 15 Standard 2,24 x
3.18m (88 x 125 in) cargo pailets on roain deck; same
higher aperating weights ag Freighters. UPS ordered 2 in
1985; 1otal 65 ordered by December 1993 pius 36 on
option; 32 delivered by Bebruary 1995,

757-200M Combi: Boeing's mixed cargo/passenger
configuration with windows; pward-opening cargo door
10 port (forward) 340 x 2.18 m {134 x 86 in); carries upto
three 2,24 % 274 m {88 = 1% in) cargo containers and 150
passengers; one delivered o Royal Nepal Airfines,

757-200 Freighter: Developed by Pemco Aeraplex in
1992 as -conversions of existing 757s; all-freight, combi
and gnick-change versions avatlable; same weights as
Boeing 757-200PF Package Freighter (see data bejow);
choice of more powerful engines; barge freight door for-
ward on port side.

7572200 ‘Catfish’: Baoeing’s own 757-200 (N757A)
being fitted with radar nose in F.77 profile and representa-
tive F-22 swept wing section above Hight deck COntaining
conformal radar antennae for advanced radar triaks; first
flight expected 1997, See also Lockheed Martin entry,

CUSTOMERS: See table ar start of Boeing Commercial antry for
orders/deliveries.

C0STS: Price of four 7575 ordered by Shorouk in November
1992 reported as $240 miftion.

box; ej s and nrdder have graphite/epoxy honeycomb
skins supported by honeycomb and Jaminared spar and rib
assemblies; CFRP wing/fuselage and flap track fairings.
All ianding gear doors of CFRP/Kevlar,

Subcontractors inclure Hawker de Havilland {wing in-
spar ribs), Shons (inboard flaps), CASA (outboard fiaps),
Boeing Renton (eading-edge siats, main cabin sections},
Boeing Heticopters (fixed leading-edges), Bocing Mititary
Airplanes (flight deck), Northrop Gromuman (overwing
spoiler panels), Heath Tecnz {wing/fuseiage and flap track
faitings), Schweizer (wingtips), Vought Aircraft (fin and
tailptane, extreme rear fuselage), Rohr Induastries (engine
SWpport struts), LAI (dorsal fin), Fleer Industries (APU
Access doors),

LANDING GEAR: Retractable iricycle type, with main and nose
Uits manufactured by Menasco. Each main unir cargies E]
four-wheef bogie, fitted witi Dunlop or Goodrich wheels,
carbon brakes and iyres. Twin-whee! nose unit, alsa with
Dusiop or Goodrich tyres. Minimum ground furning radins
21.64 m (71 fy) at nosewheels, 20.87 m (98 fi) at wingtip.

POWER #LANT: Two 166.4 kN (37.400 Ib sty Rolls-Royce
333C, 170 kN (38,200 1b st} Pratt & Whitney PW2037,
178.4 kN (40,100 i 5t) Rolls-Royce 535B4/E4-B, or 185.5
kN (41,7001 st) Pran & Whitney PW2040 turbofans,
mounted in underwing pods; Rolls-Royce 535C not
offered for Freighters. Fuei capacity 42,597 fitres (11,253
US gallons; 9,370 Imp gallons): fue} capacity of Freightars
42,684 litres {11,276 US gallons; 9,380 Tmp gallons).

ACCOMMODATION: Crew of iwo on flight deck, with provision
for an observer. Five 10 seven cabin auendants. Nine stan-
dard interior arrangements for 178 {16 first class/162 tonr-
ist), 186 {16 first class/170 tourist}, 202 (12 first class/190
toorist), 208 (12 first class/196 ourist) mixed class

Passengers, or 214, 220, 223, 224 or 239 all-touzist passen.
gexs. First class seats are four-abreast, a1 96.5 cm {38 iy
pitch; tourkst seat pitch js 81 or 86 i (32 oF 34 in), Inaiply
six-abreast, in mixed class arrangeroents. Large: overhead
bins of Kevlar provide approximately 0.054 m® (1.9 ¢y fiy
of stowage per passenper. Choice of two cabin door cop.
figurations, with either three Passenger doars and two
overwing SMEIZERCY £XHs On each side (wsed with 186-,
208-, 220- and 224 seat interiors), or Four doors on each
side (used with 173, 202-, 214~ 223 and 239-gen
interiors). All versions have a galley at front on starboard
side and another at rear {two on 178- and 186-passenger
versions and three on 239 version plos one amidships); toi-
let at front om port side and three more at rear {186, 202,
208,220, 724 PaSSENEers}or two at rear (239) or armidships
(178, 214, 223 Passenpers). Coat closel a1 front of firs
¢tlass cabins and 2147220-passenger interiors. Baggape/
cargo hold doors on starboard side,

SYSTEMS: AiRescarck ECS; General Electric engine thrust
management system; Honeywell-Vickers engine-driven
hydravlic pumps; four Abex eleciric hydranlic pumps.
Hydraalic system maximum flow rate 140 litres (37 US
gallons; 30.8 Imp gallons)/min at T-0» POWEr On engine-
driven pumps; 25.4 to 34.8 fitres (0.7 10 9.2 US galions; 5.6
o 7.7 Imp gallons)/miin on electic JEKHOT pumps; 42.8
fitres (11.3 US gallons: 9.4 Imp gallons)/min on ram air
turbme. Independent FeSETVOIrs, pressurised by air from
pneumatic  sysiem,  maximumn pressure 207 bans
(3,000 Ioisq in) on primary pumps. Sundstrand electical
power generating system and ram air turbine; and AHied-
Signal GTCP331-200 APU. Wing thenmally anti-iced.

AVIONICS: Flight: Honeywel) inertial reference system (IRS)
{first commercial application of laser pyros); IRS provides
position, velocity and attitude information tc fight deck
displays, and the flight management computer system
(FMCS} and digitaf air data coraputer (DADC) supplied by
Honeywell; FMCS provides antomatic en route and ter-
minal navigation capability, and also compuies ard com-
mands both lateral and vertical fiight profiles for optimem
fuel efficiency, maximised by electronic linkage of the
FMCS with sutomatic Bight controf and thrust manage-
ment systems; Boeing windshear derection and guidance
System js optional. )

Instrumenuation: Coliins EFIS-700 with engine indi-
cation and crew alerting system (EICAS); Cotlins
FC5-700 autopitot Bight director system (AFDS).

Boaing 767-200 for Iberia takes off from the Boaing airfield at Renton, Washington
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Boeing 767-200 wide-bodied airliner (Jane’s/Dennis Punnets)

CURRENT VERSIONS: 767-20(: Basic model. Medinm-range
variant has reduced fuel; hipher pross weight variant cer-
tiicated June 1983, Description applies to basic 767-200,
except where indicaied.

767-200ER: Extended range versiom; first Hight &
March 1984; basic -200ER with centre-section tankage
and gross weight increased o 156,490 kg (345,000 ib) first
delivered to Ethiopian Airlines 23 May 1984: optional
higher gross weights are 159,211kg (351,000 1b),
172,365 kg (380,000 b} ang 175,540 kg (387,000 1b).

767-300: Stretched 269-passenger version, with
3.07 m (30 it 1 in) plug forward of wing and 3.35m (11 ft)
plug aft, and same gross weight as 767-200; strengthened
landing gear and thicker metal in parts of fuselage and un-
derwing skin; same flight deck and systems as other T61s;
same engine options as 767-200ER; first ordered 29 Sep-
tember 1983. First flight with JT9D-TR4D engines 30
January 1986; certificated with JT9D-7R4D and CF6-
BOAZ 22 September 1986; British Airways ordered 11 in
Auvgust 1987, later increased o total 25, with Rolls-Royee
RB211-524H, for delivery from November 1989,

767-300ER: Extended tange, higher gross weight ver-
sion; development began January 1985: optional gross
weights 172,365 kg (380,000 1b), 175,540 kg (387.000 1b)
and 181,437 kg (400,000 1b); further increased centre.
section fankage. Engine choice CF6-80C2, PW4000,
RB211-524H; structural reinforcemenr; certificated late
1987. Lannch castomer American Airdines (15), delivered
fram February 1988.

76TERX/ERY: Possible Jong-range versions of 767-
3. Boeing's initial 767ERX study of 1992 extended rail-
plane tankage to give additional 550 n mile (1,019 km; 633
mile) mnge; 767ERY would have wing area and tankage
volume extended by increased wing chord, modified front
spar, extended span and winglets; fuselage section 4§,
pressure bulkhead and janding gear would be reinforeed;
GE, PEW and RR studying 278.0 kN (62,500 1b st)
cngines; 767ERY could have payload improved by
3,987 kg (13,200 th), Iange extended to more than 7,000 o
miles {12,964 km; 8,055 miles), hot and high take-off
performance improved and cruising speed  pashed
towards Mack 0.84. Boeing conid produce 767-300ERX in
two years and 767-300ERY in about three years from
order

767-300 Freighter: See sepatate entry.

767 AWACS: See Boeing 767 AWACS nnder Bocing
Elecironic Systems Division. Also under consideration are
atenker version for boom and hose-resl systems and a car-
tier for Joint-STARS radar; see Boeing Military Ajrplanes
entry.

CUSTOMERS: See table on earlier page for ordets/deliveries,
Original prototype became 767 Airbome Surveillance
Testbed {formerly AOA) for Us Army (see 1991-92
Jane's). One reconfigured by E-Systems as medevac air-
craft for Civil Reserve Air Fleet.

cos7s: Two 767-300ER ordered by Adrtours in Avgust 1993
for delivery in Spring 1994, cost sbout $200 million
including spares and support.

DESIGN FEATURES: Boeny, aerofoils; quarter-chord sweepback
31° 30°; thickness/chord ratio 15.1 per cent at root, 10,3 per
cent at tip; dihedral 6°; incidence 4° 15"

FLYING CONTROLS: Jnboard all-speed and outboard low-speed
ailerons supplemented by flight spoilers aiso acting as ait-
brakes and lift dumpers; single-slotred, linkage-supported
outboard trailing-edge flaps, double-slotted inboard; track-
moumted ieading-edge slats; variable incidence tailplane;
DO wim 1abs; all control surfaces hydraulically powered;
ol and yaw trine through spring feel system; triple digital
flight conol computers and EFIS; Boeing windshear
detection and guidance system optional.

STRUCTURE:  Fail-safe structure; CFRP  wing . spoilers;

995

Subcontractors include Boeing Belicopters (wing fixed
leading-edges); Northrop Grumman (wing centre-section
and adjacent lower fuselage section; fosel ge bulkheads);
Vought Aireraft (horizonta! 1ail); Canadair (rear fuselage);
Alenia (wing controd surfaces, flaps and leading-edge slars,
wingtips, elevators, fin and rudder, nose radome); Fuji
(wing fairings and main landing gear doors); Kawasaki
(centre-fuselage body panels; exit hatches; wing in-spar
Tibs); Mitsubishi (rear fuselage body paneis; stringers;
passenger and cargo doors; dorsal fin).

LANDING GEAR: Hydraudically retractable micycle 1ype;
Menasco twin-wheel nose unit retraces forward; Cleveland
Fneumatic main gear, with two four-wheel bogies, retracts
inward; oles-pneamatic shock-absorbers; Bendix wheels
and brakes; mainwheel tyres size 45 x 17-20, pressure 12.6
bars (183 [b/sq in); nosewheel tyres size 37 x 14-15, press-
re 10.C bars (145 b/sq in); steel disc brakes on ail main-
wheels; electronically controlled anti-skid wnits.

POWER PLANT: Two high bypass rurbofans in pods, pylon-
mounted on the wing leading-edges. Alternative engines
available for all models are General Elestric CFé6-80A and
Pratt & Whitney TT9D-7R4D, both rated at 213.5 kN
{48,0001b  st), and CF6-8042, IJT9I»YRAE and
TTOD-TRAES, rased at 2224 kN (50,000 1b st). Addition-
ally, 767-200, 767-200ER and 767-300 ase zvailable with
Pratt & Whitney PW4050 rated ar 222 4 kN (50,000 1b st),
PW4052 rated 2t 231.3 kN (52,000 )b 8t) and General Elec-
tric CF6-B0C2B2 rated at 233.5 kN (52,500 Ib st). General
Electric CFR6-80C2B4, rated ar 257.5 kN (57,900 Ib st),
avaitable on 767-200ER, 767300 and 767-300ER. Pratt &
Whitney PW4056, rated at 252.4 kN (56,750 Ib st), and
PWA0K) and General Electric CF6-80C2B6 rated at
266.9 kN (60,000 Ib s}, available only on extended range
versions. Rolls-Royce RB211-524G, rated at 269.6 kN
(60,600 1b st}, available on 7675 since earty 1994 Fuel in
one integral tank in each wing, and in centre tank, with
total capacity of 63,216 liwes (16,700 US galions: 13,905
Imp gallons) in 200/300; 767-200ER, bas additional 14,155
ditres (3,750 US gallong; 3,122 Imp galions) in secand cep-
tre-section tank, raising total capacity to 77,412 litwes
(20,450 US gallons; £7,028 Imp galions). 767-300ER has
further expanded wing centre-section tank (opticnal on
-200ER), bringing total capacity to 91,039 Jitres (24,050
US gallons; 20,026 Imp gallons). Refuelling point in port
outer wing.

ACCOMMODATION, Normal operating crew of bwa on Righie
deck, with third position opticnal. Basic accommaodstion j
-200 models for 216 passengers, made up of 18 first elasg
passengers farward i six-abreast seating at 96.5 m
(38 in) pitch, and 198 wurist class in mainly seven-gbreast
seating 2t 87 cm (34in) pitch. Type A inwa:d—openiqu]ug
deors provided at both front and rear of cabin on each side
of fuselage, with Type 10 eamergency exil over wing gy
each side. Total of five toiles instafled, two cemtrally in
main cabin, two aft in main cabin, and one forward in fieg
class section, Galleys sitaated at forwand and aft ends of
cabin. Alternative single class layouts provide for 230
tourist passengers, seven-abreast ar 86 cm (34 in) pitch;
242 passengers seven-abreast 2t 8] cm (32 im) pitch; 255
passengers mainly seven-abreast (two-tiree~two} at 76
(30 in) pitch, or eight-abreast (two-four-two} ar 8i em
(32 in) pitch. Maximum seating capacity in -200 modejs
(requiring additional overwing emergency exit) 290
passengers, inainly eigh-abreast, a1 76 cm (30 in) pitch;
capacity in 300 is 290 passengers seven-abreast.

Underfloor carge holds of -200 versions can accomrnge-
date, typically, up to 22 LD2 or }]1 LDI1 centainers; 767-
300 underfioor cargo holds can accommodate 30 LD or
15 LD1 containers, Starboard side forward and TeAT cargo
doars of equal size standard on 767-206 and 767-300, by
larger port-side forward carge door standard o 767-
200ER and 767-300ER and optional on 767-200 &né %67
300, to permit leading of Type 2 pallets, three such pailets
being accominodated in -200/200ER and foar in <300/
300ER. Bulk cargo door at rear on port side. Overheagd
slowage for carry-ob baggage Cabin air conditioned,
cargo bolds heated.

SvsTeMs: AiResearch dual air cycle air conditionihg system,
Pressure differential 0.59 bar (8.6 Ih/sq in). Electrical sup-
Ply from two engine-driver 90 kKVA three-phase 400 Hy
constant frequency AC generators, 115/200V owkput.
90 kVA generator monnted on APU for Eround operation
or for emergency vse in flight. Three hydraulic sysicms a1
207 bars (3,000 Ib/sq in), for flight control and wiility func-
tions, sepplied from engine-driven pumps and an Allied-
Signal bleed air powered hydraulic pump or from APU.
Maximum generating capacity ef port and starboard sys-
tems is 163 litres (43 IS gallons; 35.8 Imp galions)/min;
centre system 185.5 litres (49 US galions; 40.8 Imp gal-
lons)/min, at 196.5 bars (2,850 Ib/sq in). Reservoirs press-
urised by engine bleed air via pressure regulation module.
Reservoir relief valve pressure nominally 4.48 bars
(65 Ib/sq in). Additional hydraulic motor-deiven generator,
to provide essential funclions for extended range oper-
ations, siandard on 767-200ER and 767-300ER and
optional on 767-200 and 767-300. Nitrogen chlorate oxy-
Zen sinp ger cabin, plus g; oxygen for
flight crew. APU in tailcone to provide pround and in-fight
electrical power and pressurisation, Anti-icing for om-
beard wing teading-edges (none on tail surfaces), engine
air inlets, air data sensors and windscreen.

AVIONICS: Radar: Bendix/King RDR-4A colour weather
radar in aircraft for All-Nippon, Britannia and Transhrasil.

Flight: Standard ARINC 700 series equipment, includ-
ing Bendit/King VOR/ILS/marker beacon receivers,
ADF, DME, RMI-743 radio magnefic indicator and radio
altimeter. Honeywell IRS, FMCS and DADC, as described
in Bocing 757 enlry; dual digital fiight Tanagerient sys-
tems, and triple flight conmtrol computers, including
FCS-704 flight contra] system; options include Boeing’s
windshear protection and guidance system.

Instrumemiation: Bendix/King EFIS-700 electronic

flight instrument System.
DIMENSIONS, EXTERNAL'

Wing span 47.57 m (156 fi 1 in}
Wing chord: ar root 8.57 m (28 ft 1% in}
at kip 220 m (7 ft 6 in)
‘Wing aspect ratio 7.99
Length: overatl; 200/200ER 48.51 m (159 f1 2 in}
300/300ER 54.94 m (180 ft 3 in)

]

Cabin cross-sections of Boeing 767 {left), 777 (centre} and 747 show progression in size designed to
afford greater scope in seating layout. External diamater of Boeing 767 is 6.03 m {16 #t 6 in); Boeing 777
is 6.20 m {20 ft 4 in}; and Boeing 747 is 6.49 m (21 ft 3% in). LD-1, -2 and -3 are international-size freight

containers. Boeing 747 upper deck extends only partway along the fuselage
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Boaing 757 twin-turbofan airliner

1995
HIMENSIONS, EXTERNAL; Taiiplane 50.35 m? (542.0 sq fr)
Wing span 38.05 m (124 1t 18 in) Elevators (tota]) 12.54 2 (1350 5q f6)
Wing chord: at root 820m(26ft11in) weiGHTS AND LOADINGS {with 186 passengers. A: 535E4
at tip L73m(5# 8 im) engines, B: PW2037s, C: PW2040s; F1: Freighter with
Wing aspect ratio 7.82 P&W engines, F2: Freighter with RR engines):
Length: overall 4732 m (155t 3 in) Operating weight empty; A 57,180 kg (126,060 i)
fuselage 46.96 m (154 fi 10 in) B.C S7.040 kg (125,750 1)
Height overall 1356 m {44 ft 6 in) Fl 50,960 kg (112,350 by
Tailplane span 15.21 m (49 £t 1] in) F2 51,165 kg (112,800 Ib)
Wheel erack 7.32m (24 fi 0 i) Freighter reverme payload: voluine limited
Wheelhase 18.29m (60 ft 9 in}) F1, 2 32,755 kg (72,210 Ib}
Passenger doors {two, fwd, port); Zero-fuel weight limited, containers
Height 183mi{6fto in) " Fl 36,220 kg (79,850 th)
Width 084m2ft9in) Fz 36,015 kg (79,400 1b)
Passenger door {rear, porty: Height 1.83 m (6 ft 0 in) Zero-fuel weight lirnited, pallets
Width 076 m (216 in) F1 38,260 kg (84,350 1by
Service door (fwd, stbd): Height 165 m (515 in) F2 38,055 kg (83,900 1h)
Width 076m (2 f6m) Max basic T-O weight: A, B, C 95,790 kg (220,000 Ib)
Service door (stbd, opposite second passenger door): Max T-0 weight (mediuin-range):
Height 1.B3 m(6ft0in) AB,C 104,325 kg (230,000 Ib)
Width 0.84m (24t 9in) Fl, F2 113,400 kg (250,000 1b}
Service door (rear, sthd): Height 1B m{6f0in) Max T-0 weight (long-range}:
Width 0.76 m (21 6 in) A,B,C 123,400 kg {250,000 1)
Emergency exits (four, overwing): Fi1,F2 115,665 kg (255,000 1b)
Height 0.97 m (32 in) Max landing weight: A, B,C 80319 kg (198,000 Ib)
Width 0.5) m (1 £ 8 in) Fl, R2 93,255 kg (210,000 1)
Emergency exits, optionaf (two, aft of wings): Max zero-fuel weight: A, B, C 83450 kg (184,000 1b)
Height 1.32m (4 ft 4im) F1, ¥2 90,720 kg {200,000 1b)
Width 061 m(2A0in) Max wing loading: A, B, C at max basic T-O weight
DIMENSIONS, INTERNAL: 538.5 kg/m2 (110.3 Ib/sq ft)
Cabin {aft of fight deck to rear Ppressure bulkhead): AB Car long-range max T-Q weight
Length 36.09m (118 £ 5in) 387.8 kp/m? (120.4 Ih/sq 1)
Max width 3.53m (1 f17im)
Max height 2.13m (7 £t 0 jn}
Floor area 116.04 m* (1,249 sq ft)
Passenger section voiume 230.50 m* (3,140 cu 1)

Underfloor cargo volame {buik loading):

fwd 19.82 w0 (700 cu fr)
Tear 30.87 m® (1,090 ca ft}
ARBAS!

Wings, gross 185.25 m2 (1,994.0 sq ft)
Ailerons (total) 4.46 m* (48.0 sq Tt}
Tmﬂing—edge flaps (totat) 30.38 m2(327.0 5q {t)
Leading-edge slars (total) 18.39 w? (198.0 sq fr)
Flight spoilers (total) 10.96 m* (1180 sq f1)
Ground spoilers {total) 12.82 m? (1380 sq ft)
Fin 34.37 m? (370.0 sy fi)
Rudder LL.61 0¥ (125.0 sq fiy

Fl, F2 at long-range max T-0 weight
6243 kg/m? (127.8 Ibisg ft)
Max power loading:
2t max basic T-O weight:

A 279.68 keg/kN (2.74 o/l st)
B 293.5 kg/kIN (2.88 Ib/lb st)
C 268.97 kg/kN (2.64 1bfb st)
at Jong-range max T-O weight:
A 317.8) kg/kN (3.12 tbAb sty
B 333.51 kg (3.27 Wb st)
C 305.1 kg/kN (3.00 Ib/Tb st)
Fi 3118 kp/kN (3.05 It/ sty
F2 324.1 kg/kN (3.18 I/lb st)

PERFORMANCE: (with 186 passengers, at max basic T-O
weight except where indicated):
Max operating speed: A,B,C Mach 0.86

Cruising speed: 4, B, ¢ Mach 0.80
Approach speed at S/L, flaps down, max landing weight:
A B C 132 kts {245 km/h; 152 mph} EAS
Initial cruising heighe: A 11,880 m (38,970 ft)
B.C L6795 m (38,300 1)
Runway LCN at ramp werght of 100,244 kg (221,000 Ib),
OpHimum Iyre pressore and subgrade C flexible pave-
ment: H40 x 14,5-19.0 tyres 36
T-O feid length (S/T., 29°C):

at max basic T-O weight: A 1,646 m (5,400 fr)
B L.791 m (5,875 f1)
C 1637 m (5,370 f1)
at long-range: max T-0 weight A 2,13 m (7,000 fty
B 2,792 m (9,160 fr)
[ 2,1!8m(6,950f0

Landing Geld length at max landing weight:
A L4l m (4,630 f)
B.C 1,460 m (4,790 fr)

Range with 186 passengers:
dat max basic T-O weight:

A 2,820 1 miles (5,222 km: 3,245 miles)

B.C 2,980 o miles (5,519 km; 3,420 miles)
at long-range max T-O weight:

A 3.820 n miles (7.074 km; 4,396 miles)

B, C 4,000 n miles (7,408 km; 4,603 miles)
757-200PF, max long-range T.O weight, 22,680 kg

(50,000 1b) payload:

A 3,700 n miies (6,852 km; 4,258 miles)

B.C 3,885 1t miles (7,195 km; 4,471 miles)

OPERATIONAL NOISELEVELS (FAR Pt 36 Stage 3):
T-O, at max basic T-O weight, cutback power
A

82.2 EPNdB
B 86.2 EPNdB
C (estimated) 84.7 EPNdB

Approach at max landing weight, 30° flap:
A 95.0 EPNAR
B, C 97.7 EPNdB
Stdeline: A 93.3 EPNdB
B 94.0 EPNdB
C (estimated} 94.6 EPNGB
UPDATED

BOEING 767

TYPE: Medium/long-range twin-aurbofan airliner.

PROGRAMME: Launched on receipt of United Ajr Lines order
for 30 on 4 July 1978; constrection of basic 220-
passenger 767-200 began 6 July 1979; frst flight
{NT67BA) 26 September 1981 with P&W FTOD turhofans;
first flight fifth aircraft with GE CF6-80A 19 February
1982; 767 with TTOD-7R4D certificated 30 Tuly 1982: with
CF6-80A 30 September 1982,

First delivery with ITOD {United Air Lines) 19 Augnst
1982, first delivery with CF6 (Delta) 25 Oclober 1982,
ETOPS approval for 767-200 with JTID-7R4 or CR6-20A
or -80A2 granted January 1987; ETOPS approval for 767-
200 and -300 with PW4000 obiined April 1990; 180 min

duction reduced from five Pper month to three in October
1993 (instead of four in November), tising to four in April
1995, then reducing to 3% in December 1995,

Interior layout of Boeing 767-300 Freighter

1994
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fuselage: 200/200ER, 4724 m {155 i G in)
300/300ER 3367 m 176 % 1 in)
Fuselage: Max width 35.03m (16 &6 m)
Height overail 1585 m (52 L0 in)
Tailplane span 1B.62 m {61 ft ] in)
Wheel track 930 m (30 ft 6 in)
Wheelbase; 200/200ER 19.6% m (64 ft 7 in}
300/300ER 2276 m (74 f § iny

Passenger doors (two, fwd and fear, port}:

Height
Width

£.88 m (6 ft 2 in)
LO7m (3 ftéin)

Galley service door (two, fwd and rear, sthd):

Height
‘Width

1.83 m {6 ft 0 in)
LO7 m {3 & 6 iny

Emergency exits (two, each): Height 097 m (3R 2iny

Width

351 mi fi8in)

Cargo doors (two, fwd and rear, sthd):

Height
Width

* Larger cargo door (fwd, port):

Height
Width

Cabin, excl flight deck:
Length: 200/200ER

L75 m (S ft 9 in)
178 m {5 f( 10 in)

L75m (S A9 in)
3A40m (1} #2in)

* Smndard on ER modeiy, aptional for -200/300
BIMENSIONS, INTERNAL:

3393 m (1L ft 4 inm)

300/300ER 40.36 m (i32 [t 5 in)
Max width 472 m (15 ft 6 ia)
Max height 28T m (Y iS5 im

Floor area: 200/200ER
300/300ER

154.9 m? (1,667 5q fo
184.0 r* {1,981 sq f1)

Volume: 200/200ER A28.2 m (15,12] oz fr)
300/300ER 4839 m* (17,088 cu fi)
Volame, flight deck 13.5 m* (478 cu fr)

Bagpage holds (containerised), volume:
2{{¥200ER

300/300ER
Bulk cargo hold volume:
all models

74.8 m? (2,640 cu fi)
11,9 m? (3,600 cu ft}

12.2 1 (430 ca f1)

Combined baggage hold/bulk carge hold volume:

200/200ER 87.0 w? (3,070 cu ft)
3007306ER 114.1 m? (4,030 on fry
Total cargo hold volume:
200/200ER 111.3 m? (3,930 ¢a )
300/300ER 147.0 m? {5,190 cu fr)
AREAS; (
Wings, gross 283.3 m? (3,050.0 sq ft)
Ailerons (total) 1158 m2 (124.6 sq fo)
Trailing-edge flaps (toial) 36.88 m? (397.0 5q f)
Leading-edge siaty (total) 28.30 m? (304.6 5q f1)
Spoilers (total) 15.83 a2 (1704 5q f1)
Fin -30.19 ¥ (325.0 5q ft}
Rudder 15,95 m2 (171.7 sq ft)
Taifplane 50.88 m? {644.5 sq ft)
Elevators (joral) 17.81 w2 (191.7 3q £1)

WEIGHTS AND LOADINGS (A: 767-200 basic/TTOD-TRAD

engines, B: 767-200 basic/CF6-80A, C: medium-range

version/JTOD-7R4D, D: mediu,

m-range versipn/CF6-80A,

E: 767-200ERJ?W4050, F: 767-200ER]CF6~SUC2B2, G:
767~200ER1‘PW4056, H: 767-200ER/CF6-80C2R4, I
T67-300/PW4050, K- 767-300/CF6-80C2R2, L.: 767-300
higher pross weight version/PW4050, M: 767-300 higher
gross  weight version/CF6-80C2B2, N M67-360ER/
PWapse6, p; 767-300ER/CF6-80C2B4, Q: 767-300ER/
PWa060y:
Manufacturer's weight empty:
AC 74,750 kg {164,800 lb)
B D . 74.345 kg (163,900 Iby
76.340 kg (168,300 h)
76,250 kg (168,100 Ih)
76,365 kg (168,800 Ib}
76,475 kg (168,600 1)
L 79,560 kg {175,400 Ib)

SrXQTm

Boeing 767-300ER of Airtours International

M 79,380 kg (175,600 Ib)
30,785 kg (178,100 b)

80,605 kg {177,700 th)

81,375 kg (179,400 Ib)

Operating weight erpty: A, C 30,920 kg (178,400 1k)
B, D 80,510 kg (177,500 Ib)
83,550 kg (184,200 1)
83,460 kg (134,000 fh)
83,780 kg (184,700 1b}
83,690 kg (184,500 b)
L 87,135 kg (192,100 Ib)
.M 86,955 kg (191,700 1b)
39,310 k2 (196,900 Ib)
89,130 kg (196,500 ib)
89,900 kg (198,200 th)
Max paylaad (767-200, 216 passengers; 767-200ER, 174
passengers: 767-300, 261 passengers; 767-300ER, 210
bassengers): A, B, C, D 19,595 kg (43,200 1)
E,F, G H 16,575 kg (36,540 Ib)
23.675 kg (52,200 tb)
NPQ 2005 kg (44,100 |b)

ouaR

FomoTmm

Qmz

A 31130 kg (112,725 1b)
E,F 62615 kg (138,040 b}
G.H.N,?Q 73,635 kg (162,340 1b)
Max T-C weight: &, B 136,080 kg (300,000 Iby
C.D 142,880 kg {315,000 It
E.F,ILK 156,490 kg (345 000 Ib)
G HN, P 175,540 kg (387,000 by
LM 159,210 kg (351,000 by

Q 181,435 kg (400,000 1b)
Max mmp weight: A. B 136,985 kg (302,000 1)
Cc,D 143,790 kg (317,000 |h)
EF 1K 157,395 kg (347,000 16}
G.H NP 175,993 kg (388,000 Th)
L.M 139,665 kg (352,000 1b)
Q 181,80 kg (401,000 1t)
Max zero-fuel weight: A, B 112,490 kg (248,000 Lo}
C.D 113,400 kg (250,000 b}
EF 114,755 kg (253,000 i)
G H 117,935 kg (260,000 Ib)
LKL MNP 126,100 kg (278,000 Ib)
Q 130,635 kg (288,000 b}
Max landing weight: A, B 122,470 kg (276,000 by
D [23.375 kg (272,000 1b)
EF 126,100 kg (278,000 1b)
GH 125,275 kg (285.000 1b)
LEL MNP 136,080 kg (300,000 [b)
145,150 kg (320,000 1b)

Q
Max wing loading: A, B 480.24 kp/to? (98.36 b/sq fr)

C.D 304.26 kg/m? (103.28 fbisq fr)
EF 1K 552.25 kg/m? (113.11 Ibsq )
G HN,P 619.53 kg/m* (126.89 Tiwsq )
LM 561.87 kg/m? (115.08 thisq Ity
Q 640.33 ke/or* (131.15 Ibisq )

PERFORMANCE {at max T-O weight except where indicaied):

Normal crutsing speed, ail versions Mach 0.80
Approach speed at max landing weigh:
A.B,C,D 136 kus {252 ko 157 mph)
E 138 kts (256 knwh; 159 miph)
F G H 140 kts (259 kmvh: 161 mply)
LEL MNP 141 kts (261 knvh; 162 mph)
Q 145 kis (269 kmvh; 167 mph}

11,950 m (39,200 K
12,160 m: (39,700 fr)
11,650 m (38,200 fi)
11,800 m (38,700 i)
11,215 m {36,800 fr)
11,460 m (37,600 f1)
10,925 1 (35,850 fr)
20,850 m (35,600 fr)
M 11,250 m {36,900 ft)
11,340 m (37,200 ft)

Initial cruise altitude; A

ARrEQOmMDTNo

1994

L 1L125 m {36,500 ft)
N, P 10,600 e (34,800 f3
Q 10,400 m (34,100 f1)
Service ceiling, OEL A, C 6,525 m (21,400 ft)
6,430 m (21,100 ft)
6,850 m {22,500 ft)
7,200 m (23,600 )
7.250 'm (23,800 f)
7.375 m (24,200 ft}
6,035 m (19,300 f)
6,150 m {20,200 ft)
6,615 m (21,700 fy)
6,550 m (21,500 1)
1798 m (5,900 fi
1,951 m (6,400 fr)
1,281 m (6,500 fr)
2,347 m (7,700 it}
2,316 m (7,600 £y
2,774 m {9,100 £
2,560 m (8,400 f1)
2,469 m (8,100 ft)
2652 m (8,700 fi)
2,926 m (9,600 fty
2,956 m (9,700 f1)
2.774 m (9,100 fr)
ign range: A 3,160 n miles (3,852 km; 3,636 miles)
3,220 n miles (5,963 km; 3,705 miles}
3.795 a miles {7,028 km; 4.367 miles)
3,850 n miles (7,130 km; 4,430 miles)
3,365 n miles (3,936 km; 6,174 miles)
5410 n mates (10,019 km: 6,225 miles)
6,770 n miles {12,538 km; 7,791 miles)
6,805 n miles (12,603 km: 7,831 miles)
4,000 n miles (7,408 kna; 4,603 miles}
4,020 n miles (7,445 km; 4,626 miles)
4,230 a miles (7,834 km; 4,868 miles)
4.260 n-miles (7,889 km; 4,902 imiles)
5,740 e miles (10,630 km; 6,605 miles)
5,760 n miles (10,667 kin; 6,628 miles)
6,060 n miles {11,223 km; 6,974 mles)
OPERATIONAL NOISE LEVELS (FAR Pt 36, Stage 3)-
T-O at max basic T-O weight: B 87.1 EPNdB
H 90.4 EPNdB
i01.6 EPNdB
101.7 EPNdB
95.4 EPNdB
96.6 EPNdB
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Approach at max landing weight: B
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Sideline: B
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UPDATED

BOEING 767-300 FREIGHTER

TYPE: Freighter version of 767-300ER.

PROGRAMME: First 767 specialised package freiginer launched
January 1993 by United Parcel Service order; mockup
completed early 1994; first flight expected second quarter
1995. The 767-300F for general operation was ordered by
Asiana in November 1993 and differs from austere UPS
¥ersion in having mechanical freight handling on main and
Iower decks, air conditioning for animals and perishables
on main and forward lower decks and more elaborate crew
facilities.

CUSTOMERS: UPS ordered 30 (plus 30 Oplions) parcei Freipht-
ers January 1993; first delivery due October 19495; 11 to
follow in 1996. Asiana ordered two 767-300F in Movem-
ber 1993 for delivery in 1996 and 1998,

DESIGN FEATURES: Modifications include reinforced tanding
gear and intemal wing structare; main deck floor strength-
ened to take 24 coutainers: no passenger windows: 2.67 x
34m{8ft%inx 11 1% in} freight door forward 10 port;
pilot type rating and extensive component comrmmonality
with 757 Freighter.

POWER PLANT: In corapetition between Rolls-Royee RB211-
524G and variety of P&W JTID and PW4000 and GE
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centre was added io the Toulouse facilities during 1999 and
was fully operational by end 2000, A Iraining centre was
opeted in Miami, Florida, in October 1999,

In March 1994, Airbus signed an with

AIRBUS A300 ORDERS
(at 1 March 2001}

Indonesia’s IPTN (now Dirgantara) to assist in fiight testing
of N-250 turboprop transport (see under indonesia) up to
certification. In July 1996, Airbus Training and Suppor
Cente in Beijing was opened, becoming operational in
October 1997,
Agreement of 1995 provides for Airbns Industde 1o
ign, mannfacture and marker A400M tnilitary ransport;
Airbus Military Company (which see) established for that
putpose iny Japuary 1999
Refer also to SATIC (tater in this section) for A300-608ST
Super Transporter.
UPDATED

AIRBUS A300-600

TYPE: Wide-bodied airfiner,

PROORAMME: Launched 29 May 1969; initial varants were
A3B00B1 (first flight 28 October 1972, service entry
November 1974; sec 1971-72 Jane's for details), A300B2
(st flight June 1973, service entry May 1974) and
A300B4 (first flight December 1974, service catry June
1975, 248 built: see 1984-85 and Previous editions). A300-
600 go-ahiead 16 December 1980; firet fight (F-WZLR) §
Tuly 1983; certified (with JTOD-7R4H 1 engines) 9 March
1984; first delivery (to Saudia} 26 March 1984,

Improved version with CR6-80C2 engines and other
changes (see Carrent Versions) made first HRigt 20 March
1083; French certification for Cat. IMfb teke-offs and
landings 26 March 1985; first delivery of improved version
(to Thai Airways) 26 September 1985. Extend J-range
A300-600R (then known as -600ER) made first flight 9
Becember 1987, receiving European and FAA certification
10 and 28 March 1088 tespectively, defiveries (o
American Airlines) beginning 20 April 1988; A300-600
poweied by GE CF6-B0C2A5 with FADEC granted 180-
minute ETOPS April 1994. CIS centification granted May
1996,

CURRENT VERSIONS: A300-800: Advanced version of
A300B4-200; major A300 version since carly 1984.
Passenger and freight capacity increased by fitting rear
fuselzge of A310 with pressure bulkhead moved aft; wings
have simple Fowler flaps and increased railing-edge
camber; forward-facing two-person flight deck with EFIS;
new digital avionics; new braking control system; new
APU; simplified systems: weight saving by use of
composites for some secondary structurai <omprnents;
payloadirange performance and foel economny improved
by comprohensive drag clean-up. Cargo conversions of
A3D0-600 and earlier A0B4 ame offered, see Jume's
Alreraft Upgrades for details.

Improved version: Introduced 1985, Has CF&-80C2 or
PWA00U as engine options, carbon brakes, wingtip fences
amd ‘New World® fight deck; basic equipment of aircraft
delivered  from late 1991 further improved by
incorporating standard options.

Detailed description applies 10 improved version except

where indicated.

A300-600R: Exiended-range version of A300-600,
differing mainly in having foel trim tank in taiiplane and

higher maximum T-O weight.

A300-600 Convertible: Conventible passengerfcarge
version, described separately.

A300-800 Freighter: Nogp ' ger  version,
described separately.

Airbus Super Transporter: A300-600R conversion as
Super Guppy replacement; see under SATIC later in this
sectiot.

cusTomers: Total of 580 of all A300 versions ordered, and
457 delivered, by I March 2001,

f
g

deployed; all 14 spoilers used as Lift dumpers: outhoard 10
for roll control and inboard 10 as airbrakes; variable
incidence  tailplane. Ailerons/elevators/rudder fully
powered by hydraulic servos (three per strface), controlled
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China Eastern Airlines 7
China Northern Airiines 6
China Northwest Airlines 3
CityBird 2
Continental Airlines 3
Cruzeiro 2
Eastern Airlineg 34
Egyptair 7
Emirates 5
Federal Express 36
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Hapag Lloyd 7
Ieria 6
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3
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Iran Air 8
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Japan Fieet Service 2
Korean Ai 32
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LaTor 3
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Monarch 4
Olyinpic (1}
Pakistan International Airlines 4
Fan Am 2
Philippine Airlines 3
Polaris Aircraft Leasing 5
Saudi Arabian Airlines 1
SAS 4
Singapore Airlines g
SOGERMA SOCEA 1
South African Airways 7
Thai Airways 33
Trans Evtopean Airways 1
Tunis Air I
UPs 90
2

3

b

Varig
VASP

h Ily; sccondary surfaces (spoilers/flaps/stats)
fully powered bydraulically with electrical control,
tailplane by two i it hydraulic motors electrically
controlled] with additional hanical input; preselection
of spoiler/lift dump lever pemmjts automatic extension of
Iift durmnpers on touchdows; faps and slats have similar
drive mechanisms, each powered by twin motors driving
ball screwjacks on each sudace with bujlt-in protection
against asymmeiric operation.

STRUCTURE: Two-spar main wing box, integral with fuselage
andincotpomﬁngfaﬂ-safepﬁndphs;third Spar across
inboard sections; semi-monecoque fuselage (frames and
open Z-section stringers), with integrally machined skin
panels in high-siress areas; primary strachure is of high-

gth, damage-1oi luminium alloy, with steel or
tiamivn for some critical fuselage components,
honeycomb panels or selected giass fibre laminates for
secondary structures; mefal slats, flaps and aflerons. CFRT
fins replaced aluminium alloy unit from 1988; secondary
structure composites include AFRP for flap track fairings,
rear wing/body fairings, cooling air iplet fairings and
rademe; GFRP for wing upper surface panels above
mainwhee] bays, fin leading/trailing-edges, fin-tip, fin/
fuselage  fairings, tallplane wailing-edges, elevator
leading-edges, tailplane and elevator tips and elevator
actuator access panel; carbon-reinforced GERP for
etevators and rudder; CPRP for spoilers, outer flap
deflector doors and fin box; all CFRP moving surfaces
have aluminium or titanivm trailing-edges. Nosewbee?
doors and mainwheel leg Tairing doors also of CFRP. Nose
Bear is structurally identical to that of B2/B4/A310; main
gear is generally reinforced, with 8 new hinge arm and 2
tew pitch damper hydraulic and electrical installation,
Nacelles have CFRP cowling panels and are subcontracted
ie Rohr {California); pylon fairings are of AFRP,

Aerospatiale Matra byilds nose (including Hight deck),
lower centre-fuselage, four inboard spatlers, wing/body
fairings and engine pylons; Airbus Demtschiand builds
forward fuselage (flight deck to wing box), upper centre-
Tuselage, rear fuselape (includiug wailcone), vertical tail, 10
outboard spoilers and some cabin doors; it also equips
wings amd installs interiors and seals; BAE Systems
(formerly BAc) desizned wings and builds wing box;
Airbus Espania manufaceures horizonta? tail, port and
starboard  forward Passenger doors and maimwheel/
nosewheel doors; Fokker produces wingtips, ailerons,
flaps, slats and main gear leg fairings. Tarpe, fulty
equipped and inspected sirframe sections aififted by
Beluga to Acrospatiale Matra at Toulouse for assembly
and painting, aircraft then being flown to Hamburg for
ocutfitting and refzned to Toulomse for customer
acceptance.

LANDING GEAR: Hydraulically retractable tricycle type, of

Total 530

DESIGN FEATURES: Mid-mounted wings with 10.5 per cent
thickness/chord ratio, 28° sweepback at quarter—chard, and
(since 1985} tp fences; circular.section pressurised
fuselage; all-swept til unir,

FLYING CONTR(HS: Power-assisted. Each wing has three-
Segment, two-position (T-O/landing) leading-cdge slats
(o cutout over engine pylon), small Kroeger flap at
leading-edge wingroot, three. cambered tabless flaps on
Wrailing-edge, ali-speed afleron hetween inboard flap and
outerpaix.mdwvmspoiiasfurwardufﬂapsoneacb
wing; flaps occupy 84 per cent of trailing-edge, increasing
wing chord by 25 per cent wien fully extended; ailerons
deflect 9° 2* downward automatically when flaps arc

Y

Airbus A300-600R wide-bodiad transport {two GE CFEROCS turbotans) (Dennis Fannett Jape's)

Messier-Bugatti design, with Messier-Bugatti/Liebherr/
Dowty shock-absorbers and wheeis standard; twin-whee]
D0se Unit retracts forward, main units inward into Fuselage;
fiee-fall  extension; has  foor-wheel main bogies
interchangeable left with right. Swndard bogie size is
927 %1397 mm (364 x 55 in);  wider bogie of
978 x 1,524 mm (38% x 60 jn) is optional. Mainwheel
tyres size 49x17-20 or 49%17.0R20 (30 ply) (standard) or
49x19-20 (30 ply) (wide bogie), with Tespective presstres
of 12.41 and 11.10 bars (180 and 161 Tb/sq in). Nosewheel
tyres size 40x14 or 40x14.0R16 (22 Ply), pressure 9.38
bars (136 Ib/sq in}. Steering angles 65°/95°. Messier-
Bugatti/liebher/Dowrty hydranlic disc brakes standard on
all raainwheels. Normal braking powered by ‘green’
hydraulic system, controlled elecirically through two
master valves and monitored by a brake system conirol box
10 provide anti-skid protection. Standby braking (powered
automatically by ‘vellow’ hydraulic system if pormal
‘green’ system snpply fails) cootrolled through z doal
metering valve; anti-skid protection is ensured through
same box as pormal system, with CINETEENCY pressure
supplied to brakes by accumularors charged from ‘yellow’
systenl. Automatic braking system optional. Bendix or
Goodrich wheels and  brakes available optionally.
Minimum  pround turning radius (effective, aft CG)
22.00 m (72 ft 2% in) about nosewheel, 34.75 m (114 ft
0 in) about wingtips,

POWER PLANT: Twuﬂnbofansinnnd:mingpods. A300-600
was launched with 24% kN {56,000 Ib st) Pratt & Whitney
TTOD-TR4H1 and curently available with 249 kN
(56.0001b sty Prap & Whiteey PW4156 or 262kN
(59,000 1b st) Genecal Electric CF6-80C241, A300-600R
is offered with 274 kN (61,500 b s) CF6-80C2A5 or
25BEN (5B,0001b st} PW4158 CE6-80CZAS and
PW4158 also available as options on A300-600.

Fael in two integral tanks in each wing, and fifth integral
tank in wing centre-section, giving standard usable
capacity of 62,000 litres (16,379 US gallons; 13,638 Jmp
gallons). Additional 6,150 e (1,625 US gallon; 1,353
Imp gallon) foebirim tank in tailplane (600K only)
increases this total o 68,150 Kixes (18,004 US galions;
14,991 Imp galions). Optional extra fuel cell in aft cargo
hold can increase total 10 73,000 liwres (19,285 US gallons;
16,058 Imp pallons) in 600K, Two stapdard refuelling
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AccommopaTion: Crew of two oo flight deck, plus two
observers” seats. Passenger seating im main cabin in six-,
seven-, eight- or ninc-abreast layout with. rwo aisles;
typical mixed class layout has 266 seats (26 first ciass and
240 economy), six/cight-abreast at 96/86 cm {40/32 im)
seat pitch with two galleys and one Iavatory forwacd, one
galley and two lavatories at Door 2 position, and one galley
and four lavatoties at rear; typical economy class layout for
285 passengers ecight-abreast a1 86 cm {34in) pitch.
Maximusm capacity (subject o certification} 361
passengers. Closed overhesd baggage lockers on each side
(otal capacity 10.5m? 370 cuft) and in doubie-sided
central ‘super-bin’ installation (total capacity 14.5 m’; 512
cuft), giving 0.03 to 0.09m* (1.2 0 3.2 cu ft) per
passenger in {ypical economy layout.

Two outward parallel-opening Type A plug-type
passenger doors ahead of wing on each side, and one on
each side at rear. Type F emergency exit on each side aft of
wing. Underfloor baggage/cargo bolds fore and aft of
wings, with doors on starboard side; forward hold can
a date 12 D3 or four 224 x 3.17 m
(88x125in) pallets or, optionally, 2.43x3.17m
(96 x 125 in) pallets, or engine modules; rear hold can
accommodate 10 LD3 containers; additional bulk ioading
of freight provided for in an extreme rear compartment
with usable volmme of 17.3 m? (611 cu fiy; alternatively,
rear hold can carry 11 LD3 containers, with bulk cargo
capacity redoced to 90w (3lScn ft); bulk cargo
compartment can be used to transport livestock. Entire
accommodation is pressurised, including freight. baggage
and aviomics compartments,

SYSTEMS: Air supply for air conditioning system taken from
engine bleed andfor APU via two high-pressure points;
conditioned air can zlso be supplied direct 10 cabin by two
low-pressure ground cotmections; fam air inlet for fresh aic
ventiiation when packs ot in use. Pressure copol systern
(maximum differential 0.574 bar: 8.32 Ibfsq in} consists of
two identical, independent, i {one active,
one iby}; i itchover from one to other after

each flight and in case of setive system failure; in each

system, pressure controlied by two electric outflow valves,
function depending on preprogrammed cabin pressure
alimde and rate of change of cabin pressure, aircraf
altitude, and preselected landing airficld elevation

Automatic prepressurisation of cabin before take-off, to

prevent moticeable pressure fluctuagion during take-off.

Modular box syseem provides passenger oxygen to ajl

instailation areas.

Hydraulic system comprises three fully independent
circaits, opefating simnltanecusly; ezch system imcludes
Teservoir of direct air/fluid contact type, pressurised at 3.52
bars {51 Ib/sq in); fire-resistant phosphate ester-type fluid;
nominal ouput flow 136 litres (359 US gallons; 30 Imp
gallons)/min delivered at 207 bars (3,000 Ib/sq in) pressure;
‘blue’ and ‘yellow’ systems have one pump each, ‘green’
system has two pumps. The three circuits provide triplex
power for primary Rying controls; if any circuit fails, fuli
controf of aircraft s retained without any necessity for action
by crew. All thres circuits supply atleroms, rudder and
elevators; ‘bine’ circuit additionaliy supplies spoiler 7,
spoiler/airbrake 4, airbrake |, yaw damper and slats; ‘green’
circpit additionaily supplies spoiler 6, Baps, Krueger flaps,
slals, landing gear, wheel brakes, steering, tailpiane trim,
artificial feel, and roll/pitchiyaw autopilot; ‘yellow” circair
additionally sapplies spoiler 5, spoilesfairbrake 3, airbrake 2z,
Baps, wheel brakes, cargo doors, artificial feel, yaw damper,
tailplane trim, and zollipitch/yaw autopilot Ram air furbine
pump provides standby hydranlic power should both engines
become inoperative.

Main elecrical power supplied under nosmal Right
conditions by two integrated drive generators, one o each
engine; thind (auxiliary) genemtor, driven by APU, can
teplace  either of main  genemioss, having same
electromagnetic components bet not constant-speed drive;
each generator rated at 90 kVA, with overload raiings of
112.5kVA for 5 minates and 150 KV A for 5 seconds; APU
gZenerator drivea at constant speed through gearbox, Thice
unregulated transformer-rectifier units {TRUs) supply 28 V
DC power. Three 25 Ah Ni/Cd batteries used for emergency

Two-class A300-600 interior for 26 first and 240 economy class passengers

supply and AP starting; emergency electrical power taken
from main aircraft batteries and SMETPENCy static inverter,
providing single-phase 115V 400 Hz ompat for fAight
instruments, navigation, communications and lighting when
power oot available from normal sources.

Hort air anti-icing of engines, engine air intakes, and outer
segments of leading-edge slats; electrical beating for anti-
icing flight deck front windscreens, demisting, flight deck
side windows, and for sensors, pitot probes and static ports,
and waste water drain masts,

Honeywell 331-250F APU in ailoonc, exhausting
upward; ibstallation incorporates APU noise attenuation,
Seif-contained fire protection system, and frewall panels
pmmmainwmﬁnmmAPUﬁm.Aﬂlpmvidcs
bleed air to preumatic system, and drives auxiliary AC
generator during ground and in-flight operation: APU drives
906 kVA oilspray-cooled gencrator, and supplies bleed air for
main engine Mart or air conditioning system. For current
deliveries of A300-600, APU has improved relight
capabikity, and can be started throughout Dight eavelope.

For mew A300-600s and -600Rs, two optional
modifications offered for compliance with full extended-
range Twin-engined operations {ETOPS) roquircrnents:
hydraslicalfy driven fourth penerator and increased cargo
hold fire suppression capability. ETOPS kit quilified for
aircraft with CF6-80C2 and JT9D-TR series engines and,
since mid-1988, for those with PWA000 series.

AYIONECS: Comms: Standard communications radios includs
two VHF, with provision for a thid, twa HF, two
tmnsponders, one Seical, interphone and passenget
address systems, ground erew call system and cockpit
voice recorder. Provision for Mode § transponders.

Radar: Weather radar standard, with provision for
second.

Flight: Radic navigation avionics include two VOR,
two LS, wo DME, one ADF, two marker beacon
receivers and 1we radio altimeters; TCAS and GPWS,
Most other avionics are to customer requiremnents, onky
those refating io the instrurvent landing system {Honeywell
of Roclwell Collins 1LS and Rockwell Collins or TRT
radio aiimeter) being selected and supplied by the
manufacturer. Two Honeywell digita! air data compuiers
standard; basic digitsl AFCS has dual fiight coniroi
computers (FCCs) for flight director and autopilot
functions {for Cat. T astomatic landings), single thrust
control computer (TCC) for speed and thrust coatrol, and
two flight avgmentation computers (FACs) 1o provide yaw
damping, elecwic pitch trim, and flight envelope
monjtoting and protection. Options include second FCC
(for Cat. T automatic landing); second TCC; two Right
management compuiers {FMCs) and two control dispiay
units for full flight management system:. Basic aircraft also
fitted with ARINC 717 dasa recording system with digital
flight data acquisition unit, digitat flight data recorder and
three-axjs linear accelerometer; optional additional ievel
of windshesr protection is available. Honeywell Enhanced
GPWS available from March 1997,

Instrumentation: Six identicai and interchangeable CRT
electromic displays {four el ic flight i
system and two electromic centmfised aircraft moaitor),
pias digitised clectromechanical instruments with liguid

crystal displays.
DIMENSIONS, EXTERNAL:

Wing span 44.84 m (147 ft 1 in)

Wing aspect fatio 1.7

Length overall 54.08 m (177 ft 5 in)

Fuselage: Lenpth 53.30 m (174 £t 10% in)
Max diameter 5.64 m (18 ft 6 in)

Height overail 16.51 m (54 ft 2 in)

Tailplane span 16.26 m (53 ft 4 in)
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Wheel track 9.60m (31 ft & in)
Wheelbase (c/1 of shack-absorbers)  18.62m (61t 1 in)
Passenger doors (each): Height 193 m (6 fr4 m)

Width 1L07m3 R6in)
Height to sill; forward 4.60m (151t 1 in)
centre 4.80m (15 ft 9 in)
ear 5.50m {18 f 0% in)
Emergency exits (each): Height 160 m (5 ft 3 in)
Width 0.6l m(2ft0Din}
Height to sill 4.87 m (15 ft 10 in)
Underfoor cargo door (forward):
Height 171 m (5 ft 7% in}
Width 2.69m (8 ft 10 in)
Height 1o sill 307m(10f 1 in)
Underfloer cargo door (rear):
Height 171 m (3 ft 7% in)

Width 1.B1 m (5 fe 11% in)

Height 1o sill 341 m {11/ 2% in)
Underfloor cargo door (extreme rear);

Height (projected) 0.95m (3 fe 1 in}

Width 095m(3ft1in)

Height 16 sill 356 m {118 in)

DHMENSIONS, INTERNAL:
Cabin, excl Qight deck: Length  40.70m (133 fi 6% in)

Max width 528 (17 fi 4 in)
Max height 254 m (8 fd in)
Underfloor carge hold:

Length: forward 10.60 m (34 ft 9% in)
TEar 795 m (261t 1in)
EXfTene rear 340m (1l &2im)

Max height 1.76 m {5 fr 9 in)

Max width 4.20m (13 fi %% in)

Underfloor cargo hold volume:
forward 75.1 m (2,652 cu fr)

rear 55.0 o (1,942 cu f6)

exireme rear 173 m? (611 cn ft}
AREAS:

‘Wings, gross 260.00 m? (2,798.6 sq ft)
Alfl-speed ailerons {total) 7.06 m? (75.99 sq fi)
Tmiling-edge faps (total) 47.30 m* (509.13 sq fr)
Leading-edge slats (total) 30.30 me? (326.15 sq )
Krueger ftaps (total) L115 m? (12.00 sq ft)
Spoilers (total) 540 m? (38,13 sq fr)
Airbrakes (total} 12,59 ® (135.52 sq ft)
Fin 45.20 m* (486.53 sq ft)
Rudder 13.57 m? (146.07 sq ft)
Tailpiane 44,80 m? (482.22 5q ft)
Elevators {total) 19.20 m? (206.67 sq ft)

WEIGHTS AND 10ADINGS (A: CFG6-80CZAL/AS enpines, B:
PW4156/4158 engines, both in 266-seat configuration)*:
Manufacturer’s weight empry:

A (600) 79,210 kg (174,630 1b)

A, (600R) 80,070 kg (176,525 1b}

B (600) 79,151 kg (174,500 1h)

B (600R} 79,520 kg (174,870 b}
Operating weight empty:

A (600) 90,115 kg {198,665 Ib)

A {600R) 91,040 kg (200,700 1b)

B (600) 90,065 kg (198,565 1b)

B (600R) 90,965 kg (200,550 Hb)
Max payload {stractural): A (600) 39,885 kg (87,931 1b)

A (500R) 38,962 kg (35,806 Ib}

B (600) 39,993 kg (88,165 1h)

B {600R) 39,037 kg (86,061 1b)
Max usable fuel;

600 standard 49,786 kg (109,760 1by

GOOR; standard 54,721 kg (120,640 Ib}

with optional cargo hold tank
58,618 kg (129,230 b)

Max T-O weight (A and B):

600 165,000 kg (363,765 Ib)

600R (standard) 170,500 kg (375,885 1b)

600R {option) 171,700 kg (378.535 Ib)
Max ramp weight (A aod B):

600 165,900 kg {365,745 Ib)

60K (standard) 171,400 kg (377,870 1b)

600R (option) 172,600 kg (380,520 1k)
Max landing weight (A and B):

00 138,000 kg (304,240 Fb)

GO00R (standard) 140,000 kg (308,645 Ib)
Max zero-fuel weight (A and B):

600, 60CR (standard) 130,000 kg (236,600 1b)

Max wing loading: G00 634.6 kg/m? (129,98 Ib/sq ft)
GO0R (standard) 655.8 kg/m? (134.32 lb/sq ft)
*Production aircraft from late 1996 omward, See 1989-90
and previous editions for original versions: 1996-97 aud six
previous editions for intermediate versions
PERFORMANCE (A and B as for Weights and Loadings):
Max operating speed (VMo) from S/L to 8,140 m
(26,700 ft) 335 kt (621 km/h; 386 mph) CAS
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Max operating Mach No. (MMo) above 8,140 m
{26,700 fr)
Max craising speed at 7,620 m (25,000 )
480 kt (390 kmv/h; 553 mph)
Max cruising speed at 9,140 m (30,000 1)
MD.82 (484 kr: 897 km/h; 557 mph)
Typical long-range eruising speed at 9,440 m (31,000 fi)
MUO.20 (472 kt; 875 km/h; 543 mph)

0.82

Approach speed: 60 135 kt (249 km/h; 155 mph}
GO0R, 136 kt (251 kan/l; 156 mph)
Max operating altimds 12,200 m (40,000 ft)

:Runway ACN for fiexible unway, category B:
standard bogie and tyres: 600 56
GOOR - 59
GOOR (option) 0
optional bogie and tyres: 600 52
600R - 55
G0OR (opiion) 56

T-0 field length at S/L, ISA + 15°C:

600: A 2,378 m {7,800 fi)
B - 2,270 m (7,450 fr)
600B: A (C2A5 engines) 2,408 m (7,900 ft)
B (PW4158 engines) 2,362 m (7,750 ft)
1,536 m (5,040 f©)

Landing field length; 600
HOOR 1,355 m (3,100 ft)

Range (1996 and subseguen deliveries) ar typical airline

OWE with 266 passengers and baggape, reserves for
200 1 miles (370 km; 230 miles):
600, GE/PW engines

3,700 n miles (6,852 km; 4,257 miles)
GUOR, GE/PW engines, standard Fue)

4,050 n miles (7,500 km; 4,660 miies)
600R, GE/PW engines, optional fuel

4,150 n miles (7,685 km; 4,775 miles)

OPERATIONAL NOISE LEVELS (A300-600R, ICAQO Annex 16,

Chapter 3):
0 A 91.1 EPNAB (96,3 limit}
N B 92.2 EPNdRB (96.3 Iimit)
Sideline: A 98.6 EPNAE (99,9 limit)
B 97.7 EPNdB (99.9 Emit}
Approach: A 99.8 FPNAE (1033 limit)
B 101.7 EPNdB (103.3 Limit)
UPDATED

AIRBUS A200-600 CONVERTIBLE and
AZ00-600 FREIGHTER

TYPE: Twin-jet freighter.

PROGRAMME: Specialised versions af A300-600, Fist flight of
A300-600F 2 December 1993; certified April 1994 and
entered service with Federal Express in same month;
AJD0-600F powered by GE CF6-B0C2AS with FADEC
was first A300-600 version to opesate with 180-minute
ETOPS in May 1994,

CURRENT VERSIONS: Convartible: For all-passenger or all-
cargo  coofisuration.  Typical  options  include
accommedation (in mainiy eight-abreast seating} for
maximunn 375 passengers (subject 1o centification)} on the
main deck; or up to twenty 224 x 3.17 m (88 = 125 in)
pallets; or five 88 x 125 in plus nine 96 x 125 in pallets.

Freighter: For freighting only; no passenger systems
provided; various systems options give airlines ability o
adapt basic aircraft 10 specific freight requirements; Airbes
offers conversion with port-side forward freight door.
Freighter conversions, offered by British Aerospace and
EFW, ame detailed in Jane's Afrcraft Upgrades.

cusTomeRs: Federal Bxpress became A300-600 Freighter
fannch customer July 1991 with order for 25 and
commitments for 50more, of which 11 confirmed as arders
in September 1996; 30 delivered by 31 December 1998,
UPS placed urder on 9 September 1998 for 3¢ Pw4158
powered A300F4-600R Freiphters pius options oo a
further 45 (tater confirmed and a further 15 firm orders, to
toral 90, with 50 more on option). Defiveries began
mid-2000; UPS has an option to convert some of the order
o A3B0s if it wishes. First {of two) for CityBird of
Belgium delivesed 23 Juiy 1999; production set lo continwe
to at least 2009,

STRUCTURE: Generally similar bo A300-600. Main differences
are large port-side main deck cargo door, reinforced eabin
ﬂmr.smukzdeﬁeeﬁonsysleminmaincahin;maindnck
cargo door is on opposile side W door of forward
utderfloor held, allowing  simultaneous loading or
untoading at af] positions,

POWER PLANT: Options as for A300-600R; first example was
ﬁrstAirbusairmﬂpowu‘edby GE CF6-80C2A5 with
FADEC.

DIMENSIONS, EXTERNAL: As A300-600R, plns:

Main deck cargo door (fwd, port):
Height (projected) 257 m (8 ft 5% in)
Width 358 m (31 £t 9 i)
Height 1o sill 491 m (16 ft 1 in)

DEMENEIONS, INTERNAL:

Cabin main deck usabile for cargo:
Length 33.45 m (109 ft 9 in)
Min height 201 m (6 it 7in)
Max height:

ceiling tim panels in place 222 m (7 £ 3% in)

withour ceiling trim panels 244w (8 ft 0 in}
Volome 192.0-203.0 m? (6,780-7,165 cu fr)
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WEIGHTS AND LOADINGS {basic Convertibie, A with CFé6-
80C2AS eagines, B: with PW4158 engines):
Manufacturer’s weight empty:

A, passenger mode 87,555 kg (182,000 1)
B, passenger mode 82,470 kg (181,815 i)
A, freight mode 80,345 kg {177,130 1)
B, freight mode 80,260 kg (176,945 k)
Operating weight empry:
A, passenger mode 93,550 kg (206,240 )
B, passenger mode 93.475 kg (206,075 ib)
A, freight mode 81,600 kg (179,895 1b)
B, feight mode §1,525 kg (179,730 Ib)
Max payload {structurs]):
A, passenger mode 36,448 kp (80,354 1b)
B, passenger mode 36,523 kg (80,519 Ib)
A, freight mode 48,400 kg (106,705 1b)
B, freight mode 48,475 kg (106,870 Ib)
Max T-O weight: A, B 170,500 kg (375,900 1)
Max landing weight: A, B 140,000 kg (308,650 ib)
Max zero-fael weight: A B 30,000 kg (286,600 )
WEIGHTS AND LOADINGS (basic Freighier variant of -600R }:
Manufacturer’s weight empry:
A 78.335 kg (172,700 Ib)
B 78,250 kg (172,510 1b}
Operating weight empty: A 79,050 kg (174,275 1b)
B 78,980 kg (174,120 Ib}
Max payload (stractmal):
A, Tange mode 50,950 kg (112,325 I)
B, range mode 51,020 kg (112,480 Ih)
A, payload mode 54,750 kg (120,705 )
B, payload mode 54,820 kg (120,855 1b)
Max T-O weight: A, B:
range mode E70,500 kg (375,900 )
payload mode 165,100 kg (363,980 Ib}
Max landing weight: A, B:
Tange mode 140,000 kg (308,650 ib)
payload mode HL600 kg (309,970 1b)
Maz, zero-fuel weight: A, B:
range modc 130,000 kg (286,600 Ib)
payload mode 133,800 kg (294,980 Ib)
PERFORMANCE:

Range with max (siruchral) payload, allowances for
30 min hold at 460 m (1,500 fi) and 200 g mile
{370 kma; 230 mile) diversion: A, B, range mode
2650 n miles (4,208 kin; 3,050 miles)
A, B, payload mode
1,900 n miles (3,519 km; 2,186 miles)
UPDATED

AIRBUS A310

Canadian Forces designation: CC-150 Polaris

TYPE: Wide-bodied airliner.

PROGRAMME: Launched July 1978; first ilight (F-WZLH) 3
April 1982; initial French/Gierman certification 11 March
1983; first deliveries {Lufthansa and Swissair) 29 March
1983, entering service 12 and 21 April respectively; JAA
Cat. {la centification (PmnoeIGennany) September 1983;
UK certification January 1984: JAA Cat b November
1984; FAA type spproval cady 1985 First flight of
extended-range A310-300 8 July 1985 (cenified with
FT9D-TRAE engincs 5 December 1985, delivered to lannck
costomer Swissair 17 December); wingtip fences
introduced as standard on A310-200 from early 1986 {first
delivery: Thai Amways, 7 May); certification/delivery of
A310-300 with engines April 1986, with
PW4152s June 1987, Russian State Aviation Register
cestification October 1991 (first Western-buile aircrafi to
achieve this status). A310s powered by PW4000 series and
CF6-80C2 approved for 180-mingte ETOPS. Enhanced
GPWS installed March 1997, following certification.

CURRENT VERSIONS: A3 10-200: Basic passenger version.

Derailed descriprion mainky applies 1o A310-200,

A310-200C: Convertible version of A310-200; first
delivery (Martinair) 20 Novemiber 1984,

A310-200F: Conversion of A310 marketed by Elbe
Hugzeupwerke GmbH;,  max payload 40,600 kg
(89,508 ) and max T-O weight 142,000 kg (313,056 1b),
Main cargo deck accommodates sixteen 224x317m
(B8 x 125 in) pallets phus further thires pallets of this size in
underfivor hold, in addition so six LD3s; aiternatively k4

UPS is the A300 frei
aircraft in houss colours

LYy3s car be carried in underfioor hold. SeeJane's Aircraft
Upgrades for further detnils,

A310-300: Extended-range  passenger version,
launched March 1983; second member of Airbus family 1o
introduce delta-shaped wingtip fences as standard. Extra
range provided by increased hasic maximum T-0 weight
(150,000 kg; 330,695 Ib) and greater fuei capacity (higher
maximum T-O weighis optional); standard extra fpel
capacity is in milplane, allowing in-Sight CG control for
improved fuel efficieacy. For extra tong range, ope or two
ACTs (additional cemtre tanks) can be instalied in part of
cargo bold; modification certified November 1987 (first
custormer Wardair of Canada).

Belgian Air Force obtained ewo second-hand A3M0-
200s in 1997; Canadian Forces operate six A310-300s,
Germian Luftwatfe seven and French Air Force two; lasi-
named have ETOPS for 180 mimes; Spanish intention 1o
buy two for VVIP use, following modification by BADS
CASA, announced December 2(00. Details of projectexd
military versions appear under Airbus Military Company
at the end of this entry.

customsrs: Total of 260 sold, and 255 delivered by 1
December 2000.

AIRBUS A310 ORDERS
(at T March 2001)

Oty

Customer

Acerofiot 5
Air Afrique 4
Air Algerie 2
Air France I
Air India 8
Adr Ningini 2
Austrian 4
Balair 4

2

2

—_

Biman Bangiadesh

British Caledonian Airways
China Eastern Airlines 5
Condor Flugdienst 5
Cyprus Airways 4
Czech Airlines 2
Delea 9
Eceaioriana 2
Emirates 8
Hapag Lioyd Flug 7
Interflug 3
ILFC 7
iragi Airways 5 (not delivered)
Kenya Airways 2

KLM ¢
Kuwait Airways 11
Lufthansa 20
Martinaiy

Nigeria Airways

Oasis Group

Pakistan Internatiosal Airines
Pan Am

Royal Jordantan

Royal Thai Air Foree

Sabena

Singapore Airlines

Somali Ajrlines

Swissair

TAP-Air Portugal

Tarom

Thai Airways

THY

—
=== S RN |

L‘u’m-—m

Trans European Airways
Uzbekistan Airways
Wardair

Yemenia

Undisclosed

PBRG — oe tho e

Total 260

DEStGN FEATURES: Retains same fuselage cross-section as
A300, but with cabin 11 frames shorter and overall fuse-
lage 13 frames shorter than A300B2/R4-100 and -200; new

with order for 30 placed in 1999: artist's impression shows

7998/0044859
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to cater for size and weighi changes. Wings have 28°
sweepback at quarter-chord, root incidence 5° 3, dihedral
11° 8’ (inboard} and 4° 3" {outboard) at trailing-edge, and
thickness/chord ratios of 15.2 {root), 11.8 (at trailing-edge
kink) and 10.8 per cent (tip).

FLYING CONTROLS: Wing ieading-edge movable surfaces as for
A300-600; tailing-edges each have single Fowler fap
outboard, vaned Fowler fiap inboard, [ateral control by
inboard ail-speed aileron and fly-by-wire outboard
spoilers, without outboard ailerons; all 14 spoilers used as
Eft durnpers, inner cight also as airbrakes; fy-by-wire
spoiler panels trolled by two ind dent comp
systems with differcnt software to ensure redundancy and
operationad safety. Tail control surfaces as for A300-600.

STRUCTURE: Mainly of high-strength aluminium alloy except
for outer shrauds (structure in piace of Jow-speed ailerons),
spailers, wing leading-edge: lower access panels and outer
defecror doors, nosewheel doors, mainwhee] leg fairing
doors, engine cowling panels, eievators and fin box, which
are all of CFRP: A310 was first production airliner to have
carbon fin box, statting with A310-300 for Swissair in
December 1985; flap track fairings, fiap access doors, rear
wing/body fairings, pylon fairings, nose radome, cooling
air inlet fairings and tailplane trailing-edges made of
AFRP; wing leading-edge top panels, pauel aft of rear spar,
upper sarface skin panels above mainwheel bays, forward
wingfbody fairings, glide slope antenna cover, fin leading/
trailing-edges, fin and tailplane tips (GFRP); and rudder
(CFRP/GFRP). Wing box is two-spar multirib metal
structure, with top and bottom load-carrying  skins.
Undertail bumper beneath rear fuselage. to proect
stmchire against excessive nose-up atfitude during T-O
ang landing,

Manufacturing breakdown differs in detail from that of
A3J00-600: Aerospatiale Matra builds ROse  section
(including flight deck), lower centre-fuselage and wing
box, rear wing/body fairinps, engine pylons and airbrakes,
and is responsible for final assembly; DaimlerChrysler
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A310 two-class seating for 20 first and 200 SCONOMY passengers

Aerospace Airbos builds forward fuselage, upper centre-
fuselage, rear fuselage and associated doors, tailcone, fin
and rudder, flaps and spoilers, and fits control surfaces and
equipment o main wing structare produced by BAE
Systems; CASA’s contribution inclndes borizontal tail
surfaces, nose-gear and mainwheel doots, and forward
passenger doors; Fokker manufactures main landing gear
leg doors, wingtips, all-speed ailerons and flap track
fairings; wing leading-edpe slats and forward wing/
fuselage fairings produced by Belgian Belaizbus
consortium. An A310 of German Luftwaffe is carrently
testing a fuselage panel constructed from a mew
lightweight composites material, Glare, m preparation for
Its use in A3XX; duis is Hrst etnployment of Glare in a
primary structure.

LANDING GEAR: Hydranfically retractable ricycle 1ype. Twin-
wheel sieerable nose unit (steering angle 65°/95°) as for
A300. Main gear by Messicr-Bugari, each bogie having
two landem-mounted twin-wheel units, Retraction as for
A300-600. Standard tyre sizes: main, 46x16.20 (28730
ply), pressare 11.24 bars (163 1b/sq in); nose, 40x14 or
40%14.0R16 (22724 ply), pressure 9.03 bars (131 Ib/sq im).
Two options for o -PIESSUrE tyIcs on main units: (1) size
49x17.0R20 (30432 ply), pressure 9,86 bars (143 Ib/sq in);
(D) size 49x19-20, presswe 8.89 bars (129 1b/sq) in).
Messier-Bugatti brakes and anti-skid units  standard;
Bendix type optional on A310-200, Carbon brakes
standard since 1986. Minimum ground turning radins
(effective, aft CG} 1875 m (61 ft & in) about nasewheel,
33.00 1 (108 ft 3% in) about wingtips.

Aitbus A310 medium;/

Hrange sidiner (Dernis Punnetitlanc’s)

1989/0044875

POWER PLANT: Launched with two 213.5 kN {48,000 Ib =)
Prart & Whitney JTOD-7R4D1 or 222.4 kN (50,000 1b st)
Generai Biectric CF6-80A3 mrbofans; cutrently available
with 238 kN (53,5008 st) CF6-80C2A2, or 23] kN
(52,000 1b st) Prar & Whimey PW4152. Available from
late 1991 with 262 kN (59,000 1b st} CF6-80C2AR or
249 KN (56,000 b st) PWAI564, :

Total usable fuel capacity 54,920 {itres (14,509 US
gallons; 12,081 Imp gatlops) in A310-200. Increased 1o
61,070 litres (16,133 US gallons; 13,434 Imp galions} in
A316-300 by additional fuel in ialpiane trim tank. Further
7,200 litres (1,902 US gallons; 1,584 Imp galions) can be
carried in each, of up to tw, additional centre tanks (ACT)
in forward part of aft carge hoid. Two refuelling points,
one beneath cach wing cutboard of engine.

ACCOMMODATION: Crew of two on flight deck:; provision for
third and fourth crew seats. Cabin, with six-, seven-, eight-
Or nine-abreast seating, normally for 210 to 250
passengers, although certified for up to 280; typical two-
class layout for 220 passengers (20 frst class, six-abreast at
102 cm; 40 in seat pitch, plus 200 economy class mainky
eighi-abreast st §1 cm; 32 in piich); maximum capacity for
280) passengers nine-abireast in high-density configuration
at pitch of 76 em (30 in), Standard layout has rwo galleys
and lavatory at forward end of cabin, Plus two galleys and
four lavatories at rear;  depending on  customer
requirements, second lavatory can be added forward, and
lavatories and galieys can be located at forward end at class
divider position. Overhead baggage stowage as for A300-
600, rising to 0.09 m? (3.2 cu f0) per passenger in rypical
economy layout. Four passenger doors, one forward and
oncaftoueachside;oversizeTypeIemﬂ-gencyexitover
wing on each side. Underfioor baggage/cargo holds fore
andaﬁofwings,mhwithdoorunsmboaxﬂside;furwad
hnldncwmmodanesghlLDSDmtahmsorﬂme
224x3.017m (8% 125in) standard o  three
244 x3.17m (96 x 125 in) optional pallets; rear hold
accommodates six LD3 containers, with optional seventh
LD3 or LD position; LD3 containers can be carried two-
abreast, and/or standard pallets instailed crosswise.

SYSTEMS: Honeywell 331-250 APU. Ait conditioning system,
powered by compressed air from engines, APU or a ground
Supply umit; two separate packs; air s distributed to Hight
deck, three separate cabin zones, electrical and electronic
equipment, “avionics bay and buik Cargo compartment;
ventilation of forward cargo compartments  optional.
Pressurisation system has maximum normal differential of
G-57 bar (8.25 Ib/sq in). Air suppiy for wing ice protection,
engiueslzrﬁngandﬂimstmvmsysmmbledfmm
various stages of engine compressors, or supplied by APU
of ground supply mnit.

Hydmulic system (three fully independent circuits

operating at 207 bars (3,000 Ibvsq in) details as described

for A300-600).

Electrical system, similar to that of A300-500, consjsts
of a three-phase liSfZOOVMHzcunsmntﬁequem:y AC
systemn and a 28 ¥V DC system; two 90 K'VA engine-driven
brushless generators for normal singie-channel operating,
Mmmmaﬁcuansferufbusba:sinﬂaeevemafa
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generator fzilure; each has overload rating of 135 kVA for
5 minwtes and 180 kV A for 5 seconds; third (identical) AC
generator, directiy driven at constant speed by APU, can be
used during ground operations, and also-in fiight 1w
compensate for loss of one or both engine-driven
genemtors; current production A310s bave APU with
improved relight capability, which can be stared and
operated throughout the flight envelope. Any one generator
can provide sufficient power to operate all equipment and

y for indefinite period of safe fight; DC
power is generated via three 150 A transformer-reciifiers;
three Ni/Cd barieries. .

Flight crew oxygen system fed from rechargeable
pressure bottle of 2,166 kHtees (76.5 cu ft) capacity;
standard options are second 76.5 cu ft botte, a 3,256 live
{115 cuft) bottie, and an external filling commection;
emergency oXygen sets for passengers and cabin
altendants. Apli-icing of onter wing leading-edge slats and
engine air intakes by hot air bled Irom engines; and of pitot
probes, static ports and plates, and sensors, by electric
Deating.

For currest production A310s, an ETOPS modification
kit, as for the A300-600, is available.

AVIONICS: As described for A300-600. A310 was first airliner
1o introduce CRTs with its ECAM system.
DDIMENSIONS, EXTERNAL:

Wing span 43.90 m (144 ft 0 in)
Wing chord; at root 8.38 m (27 {t 6 in)
at tip 218 (7 ft 14 in)
Wing aspect ratio 88
Length overall 46.66 in (153 ft 1 in)
Fuselage: Length 45.13 m (148§ f1 0% in)
Max diameter 564 m (18 ft 6 m)
Height overall 15.80 m (51 £t 10 in)
Tailplane span 16.26 m {53 f1 4% in)
‘Wheel track 9.60m (31 ft 6 in)
Wheelbase (¢/] of shock-absarbers)
15.2] m (49 fe 10% in)
Passenger door (forward, port): Height 1.93m (6fi 4 in)
Width 107 m (3 f 6 in)
Height to sill ar OWE 4.534 m (14 fi 103 in)
Passenger door (rear, port): Height 193 m(6t4in)
Width 107 3 fi6in)
Height to silt at OWE 4.85m {15 13 jn)
Servicing doots (Forward and wear, stbd)
s corresponding passenger doors
Upper deck cargo door (A310C/F) as A300-600F

exits (overwing, port and stbd, each):

Height 1.39 m (4 ft 6% im)
Width 0.67 m (2 ft 2% in)

Underftoor cargo door (forward):

Height 1.71 m {5 ft 7% )
Width 2.69 m (8 f1 10 in)
Hetght to silf at OWE 2.61 m (8 f 6% in)

Underfloor cargo door (rear):

Height 1.71 m (5 ft 7% in)
Width L81 m (5 fe 1% im)
Height to sill st OWE 2.72m (811 in)

Underfloor cargo door (aft bulk hoid):

Height 0.95m (3 ft 1% in)

Width 095 m (3 ft 1% in)

Height to will at OWE 275 m (9 ft 0% in)
DIMENSIONS, INFERNAL:

Cabin, excl flight deck: Length 33.25 m €169 ft [ i}
Max width 528 ™ (17 ft 4 in}
Miax height 2.33 m (7 ft 7% in)
Volume 216.0 w® (7,416 cu f1)

Forward cargo hold: Length 7.63 m (25 ft 0% in)
Maz width 4.18 m (13 ft 8% in)
Height L7t m (5 ft T% in}
Volume 50.3 m? (1,776 cu fi)

Rear cargo hold: Length 5.03 1 (16 £t 6% in)
Max widih 4.17m (13 ft 8% im)
Height 1.67 m (5 It 5% in)
Volume 4.5 m® (1,218 cu fr)

Aft bulk hold: Velume 17.3 m (611 cu fr)

Total overall cargo volume 12,1 m* (3,605 ca fi}

AREAS:

Wings, gross 219.00 nv* (2,357.3 sq f1)

Ailerons (total) 6.86 m? (73.84 sq f1)

Trailing-edge flaps (total) 36.68 m” (394.82 5q fi)

Jackson/Jone 's

20010103586
Leading-edge slats (total) 28.54 m? (30720 5q £t}
Spoilers (total) 7367 (79.22sq f1)
Airbrakes (total) 6.16 m? (66.31 sq fty
Vertical and horizontal taif surfaces a5 A300-600

WEIGHTS AND LOADINGS (220-seat confipuration. C2: CR6-

80C2AZ engines, P2: PW4152s, C8: CF6-80C2AS8s,
P6: PW4156As5):
Manufacturer’s weight empry:
200: C2 71,660 kg (157,475 Ib)
P2 71,600 kg (157,850 1p)
300: C2 72,140 kg {159,040 Ib)
pz 72,080 ke (158,910 Tb)
8 72,525 kg (159,890 Ib)
P6 72,455 kg (159,735 1b}
Operating weight empiy:
200: C2 80,140 kg (176,685 lo)
P2 80,125 kg (176,645 Ib)
300: C2 81,205 kg (179,025 Ib)
P2 81,165 kg (178,940 1b)
C8 81,610 kg {179,920 i)
P6 81,545 kp (179,775 Ib)
Max payload: 200: C? 32.858 kg (72.439 1b)
P2 32,875 kg (72,476 Ib)
300: C8 32,388 kg (71,403 Ih)
P6 32,456 kg (71.553 Ib)
Max usabie fuet: 200~ 44,100 kg (97,224 1b)
300 49,039 kg (108,110 1b)
Max T-O weight: 200 142,000 kg (313,050 1b)
306 150,000 kg {330,675 Ib)
options (300) 153,000 kg (337,300 Ib)

or 157,000 kg (346,125 Ib)

or 164,000 kg (361,550 1b)

Max Janding weight: 200, 300 123,000 kg (271,150 1b)
options (200 and 300) 124,000 kg (273,375 1b)
Max zero-fue] weight: 200, 300 113,000 kg (249,120 Ib)
options (200 and 300) 114,000 kg (251,325 b}
*optional additional wrk in aft carge hold adds 5,779 kg

(12,740 Ib} of fuel and increases OWEfreduces max payioad

by 726 kg (1,600 Ib). Two additional tanks add 11,560 kg

(25,485 Ib) of fuel and increase OWEfreduce max payload by

1,536 kg (3,356 Ib)

PERFORMANCE (at basic max T-O weight except where
indicated; engines as under Weights and Loadmgs):
Typicat long-range cnuising speed at 9,450-12,500 m

(31,000-41,000 fi): C2, P2, C8, P6 MO0.80
Max operating Mach No. (Mmo) 0.84
Approach speed at max landing weight:

C2,.PZ,C8, P6 135 kt {250 kmvh; 155 mph)
T-O field length at §/L, ISA + 15°C:
200: C2 1.960 m (6,430 ft}
| 2 1,8%0 m (6,200 #t)
300: C2 (at 150 tonne MTOW) 2,410 m {7,910 f1)
P2 (at I50 tonne MTOW} 2,180 m (7,155 f1)
C8 (at 164 tonne MTOW) 2,485 m (8,155 ft)
P6 (at 164 1oome MTOW) 2,360 m (7,745 )
Landing fieid length at S/L, at max tanding weight (200
and 300): C2 1,479 m {4,850 ft)
P2 1,555 m (5,100 fi)
Runway ACN for flexible runway, category B:
standard tyres: 200 43
300 49

Brazil's TAM began receiving Airbus A320s in 2000

optional tyres: 200 4]
300 47
Range (1991 and subsequent deliveries}) at typical airfine
OWE with 220 passengers and baggage, intemational
reserves for 200 n mie (370 kan; 230 mile} diversion:
200, GE engines 3,600 o miles (6,667 km; 4,142 miles)
200, PW engines .
3,650 1 miles (6,759 km; 4,200 miles)
300, GE engines
4,300 r miles (7,963 lan; 4,948 miles)
300, PW engines
4,350 b miles (8,056 km; 5,005 miles)
300, opticn, at T-O wetght 157,000 kg (346,125 th):
GE engines 4,750 p miles (8,797 km; 5,466 mites)
PW engines 4,800 n miles (3,389 km; 5,523 miles)
304, option, at T-O weight 164,000 kg (361,560 1b):
GE engines 5,150 n miles (9,537 km; 5,926 miles)
PW engines 5,200 n miles (9,630 kom; 5,984 niles)
OPERATIONAL NOISE LEVELS (ICAO Amnex 16, Chapier 3);

T-0: 200: C2 £9.6 EPNAE (95.3 fimi()
300: €2 91.2 EPNAE (95.6 Limir)
Sideline: 200: C2 96.4 EPNAE (99-2 Hmit)
360: C2. 96.3 EPNdB (99.4 limity
Approach: 200, 300: C2 95.6 EPNAE (102.9 Kimit)
UPDATED

AIRBUS A318

Follows entry for the A320, of which it is a derivative.

AIRBUS A319
Follows entry for the A320, of which it is a derivative.

AIRBUS A320

TYPE: Twin-jet airliner,

PROGRAMME: Launched 23 March 1984; four-aircraft
development programme ¢first flight 22 February 1987 by
FWWAL: TAA (UK/Frem ) certification
of A320-100 with CFMS56-5 engines, for two-crew
operation, awarded 26 February 1988; first deliveries (Air
France apd British Airways) 28 and 3) March 1928
respectively; JAA centification of A3Z0200 with
CFMS56-5s received & November 1988, followed by FAA
type approval for both models 15 December 1988;
cestification with V2500 eagines (first flown 28 July 1988)
received 20 April | AA) and 6 July 1989 (FAA), deliveries
with this power plant (t0 Adria Airways) beginning 18
May 1989; FAA approved commoit type rating on A320
and A32] without further training in eady 1994; S00th
A320 delivered, 20 Jammary 1995, to United Atrlines;
1000th member of farmily (an A319) and 1,001t (A320 for
United Airlines) were delivered 15 Apri! 1999.

CURRENT VERSIONS: A320-100: Initial version (21 ordered):
details in 1987-88 Jane 's. Superseded by A320-200.

A320-200: Now called simply A320. Standard
version from third quarter 1988; differs from initiai A320
in having wingtip fences, wing centre-section fuel tank and
higher maximum T-O weights.

Detailed descriprion applies 1o A320-200

A320 research: An A320 was used for riblet research
198%-91. In mid-1998 Airbus Industrie began iesting an
experitnental Jaminar-flow fin on an A320; air is sucked
through smal holes in the leading-edge 1o reduce drag and
save fuel.

A320 Freighter, Convertihle and Chusick-
Convertible: Freight variants under consideration by
Ajrous and Hindustan Aeranawtics; cargo capacities would
be 20.000kg (44,090 1b), 22,000kg (43,5001b) and
31000 kg (66,140 Ib), respectively.

A318: Shortened version of A32(: described
separately.

A319: Shoricned version of A320; described
separately.

A321-100 and -200: Siretched versions of A320;
described separately. -

cusTOMERS: Total 1.452 sold by T March 2001, of wiich 911
then delivered. Airbus announced in June 2000 that
production of single-aisle aircraft would increase to 30 per

month by 2002,

20010103540
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AIRBUS A320 ORDERS
{(ac 1 March 2001)
Customer Oty
ACES 8
Adriz Airways 5
Aer Lingus 6
. Aero Lloyd 4
Aerostar 12
Air 2000 4
Air Canada 28
Air France 27
Air Inter Enrope 22
Air Jamaica 4
Air Malta 2
Alitalia 11
Al Nippom Airways 25
America West Airlines 21
Ansett Australia 19
Austtian Airlines 13
Boullioun Avialion Services 13
British Airways 31
British Midland Airways 3]
Canadian Airlires Internationa 2
Carlisle Aircraft Ltd 3
China Eastern Airlines 10
China Northwest Ajriines 13
China Southern Airlines 20
CIT Group 32
Conder Flugdienst 12
Croatia Airlines 2.
Cyprs Airways ]
Debis AirFinance 15
i 7
Bdelwetss Air AG 3
Egyptair 7
Finnair 9
Flightleage 9
GATX/CL AIR I8
GATX/Flightlease 12
GB Airways 3
GECAS 76
GPA 51
Guif Air 14
Toeria 38
Iberworld 2
Indizn Airfines 3
Intf Lease Finance Corp 160
JjetBiue Airways 33
Kawasaki Leasing Inti g
Kuwait Airways 3
Kuwait Finance House 4
LAN Chile 25
Lotos Airline 1
LTy 6
Lufthansa 37
Mexicana 20
Midway Airlines 4
Midwest Airlines 2
Monarch Airlines 2
Northwest Airlines 82
Nouvelair 2
ORI Corporation 24
Philippine Airlines 4
Premiair 3
Qatar Airways (inct Amniri Hight) 7
Royal Jordanian 3
SALE 41
Sabena 3
Shorouk Air 2
Sichuan Airlines 2
Silkair 5
South African Airways 7
Spanair 10
Stilankan Airfines 2
Sudan Afrways 1
Swissair 17
Syrian Arab Airlines 6
TACA 32
TAM 2]
TAP-Air Portugal 6
TransAsia Airways 5
Toris Air 12
Dnited Airlines 116
US Airways 50
Zhejiang Airlines 3
Total 1,452

DESIGN FEATURES: First subsonic commercial airczaft to have
composites for major primary structures, and centralised
Mainienance sysiem; advanced-technology wings bave
25° swesphack at quarter-chord, 5° & 36" dihedral plus
experience from A310 and significant commonality with
other Airbus Industrie aircraft where cost-effective; 6°
tailplane dihedrai.

FLYING CONTROLS: A320 is first subsonic commercial aircraft
equipped for fty-by-wire (FBW) conirol throughont eatire
normal dlight regiroe, and first to have sidestick controller
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Airbus A320 twin-turbofan single-aisle 150/179-seat airliner (Denniy Punnett/fane’s)

(one for each piiot) insiead of coutrol colmn agd aileron
wheel. Thomson-CSF/SFENA  digital  FBW system
features five main computers and operates. via electrical
signailing and hydraalic jacks, a1l Pprifoary and secondary
fight controls; pilot’s pitch and roll commands are applied
ilrough sidestick contioller via two different types of
computer; these have redundant architecture to provide
safety levels at least as high as those of mechanical systems
ey replace; system incorporates  flight enveiope
protection features 1o a degree that cannot be achieved with
conventional mechanical control systemns  and  its
computers will not aflow aircraft’s strucrural apg
aerpdynamic lipitations to be exceeded; even if pilot bolds
sidestick fully forward, it is umpossible o go bevond
aircraft’s maximam operating speed (Vmo) for more than a
few seconds; if pilot holds sidestick fully back, aircraft is
controfled to an ‘alpha floor’ angle of attack, a safe
airspeed above stall and throttles opened automatically to
ensure positive climb. Nor is it possible 10 excoed £ limits
while mancenvring. If 2 bank angle of more than 30° is
commanded with the sidestick, the bank angie is
auntomatically returned to 30° when pressure is releassd.

Fiy-by-wire system contrels ailerons, elevarors,
spoilers, flaps and leading-cdge slats; rudder movement
and tailplane trim connected 10 FBW system, i also
signalled mechanicaily when used ro provide finat back-up
piteh and yaw control, which suffices for basic instriment
fiying. Each wing has five-segment leading-edge slats (one
inboard, four outboard of engine Pylom), two-scgment
Fowler irailing-edge flaps, and five-segment spoilers
forward of flaps; all 10 spoilers used as lift dumpers, inner
six a3 airbrakes, outer cight and ailerons for roll control and
outer four and ailerons for gust alleviation; slar and ftap
controls by Liebherr and Lucas.

STRUCTURE: Generally similar to A310, bur with AFRP for
fuselage belly fairing skins; GFRP for fin feading-edge and
fin/fuseiage fairing; CFRP for wing fixed leading/ trailing-
edge bottors access panels and defiectots, trailing-edge
Haps and flap track fairings, spoiiers, ailerons, fip (except
leading-edge), mudder, tailplane, elevalors, nosewhesl/

mainwheel doors, 20d main gear leg fairing doors, A320
was first airliner to go into production with CERP t. ilp]

Aetospatiale Matra builds entire fropt fuselage {(forward
of wing feading—edge), cabin rear doors, nosewheel doors,
centre wing box and engine pylons, and is tesponsible for
final assembly; ceptre and rear fuselage, tailcone, wing
flaps, fin, rudder and commercial fumisting undertaken by
DaimderChrysler Aerospace Airbus; BAE Systems builds
main wings, mcluding ailerons, spoilers and wingtips, and
main landing gear leg fairings; Belgian consortivm
Belairbus produces leading-edge slats; CASA responsible
for tailp} elevators, mai 1 doors, and sheet matal
work for parts of rear fuselage; Mitsnbishi builds willg root
shroud box under BAE Systems subcontract; AVIC I of
China provides wing components and signed an MoU in
November 2000 to increase its participation, possibly
leading to complete wing production by 2007, GKN
Acrospace providing cargo door achiators from January
2002. Fimal assembly undertaken at Toulouse.

LANDING GeAR: Hydraulicafly retractable tricycle type, with
win wheels and oleo-pnenmatic shock-absorber on each
unit (four-whee! main-gear bopies, for low-strength
nwnways, ophionaly; Dowty toain units retract inward into
wing/body fairing; steerable Messicr-Bugatti nose wnit
retracts forward: nosewhes] steering angle +75° (effective
luming angle +70°). Tyre size 46x16 or 46x17.0R20 @3e
ply} on main gear and 30x8.8 or 30x8.8-R15 (16 pty) on
pose gear, optional tyres for main gear are 49x17 or
49x1TR20 or 49x19R20 or 46x16-20 or 49x19-20. Tyres
for main-gear bogie option are 915x300R16 or 36x11 or
46x17.0R20. Carhon brakes standard, Minimum width of
pavement for 180° turn 23,1 m (75 f 9% in).

POWER PLANT: Two 111.2 ko 12411 kN (25,000 10 27,000 b st}
class CFM International CEMS6-5A1 turbofans for first
aurcraft delivery in 1988, with 113.4 kN (25500 Ib st} [AE
Y2500-A1 engines availabie for aircraft delivered from
May 1989 and 117.9 kN (26,500 Ib st) CFM56-5A3 from
November 1990; 120.1 kN (27,000 Ib st) CFM56-5B4 and
179KN (26,500 1b sty IAE V2527-A5 availabie from
1994, New aircraft now (1998 onwards) delivered with

A319
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Seat pitches: First 36in, Economy 32/31in

Typical Airbus interiors for the A320 Tamily



either 120.1 kN (27,000 1b st) CFMS6-5B4/F or H79kN
(265001bst) IAE VI527E-A5. Nacelles by Rohr
Industries; thrust reversers by Hispano-Suiza for CFM56
engines, by LAE for V2500s. Dual-channei FADEC systemn
standard on cach engine.

For A320-200, standard fuei capacity in wing and wing
centre-section tanks is 23,859 lires (6,303 US galions;
5,248 Imp gallons); optional additional centreline tank
bolds 2,900 litres (766 US galioos; 638 Lp gallons); for
A320-100, standard fne] capacity withont centre-section
tankis 15,843 litres (4,185 US gallons; 3,485 Fnp gallons).

ACCOMMODATION: Standard crew of two on Dight deck, with
one (optionally two) forward-facing folding sears for

Airbus AZ20 of French operator Star Ajrlines (Pax! Jacisu/]ane’s)

sechion provides increased baggageicargo hold volume and
working height, and ability © cawy containers derived

LD3, sl existing wide-body ajreraft and ground handling
tan  accept these contsiners  without
modification. Forward apd rear underfloor baggage/cargo
bolds, plus overhead lockers; with 164 seats, overbead
Stowage space per seat is 0.06 m° (2.0 cu ft). Mech d

20010103587

Wing aspect ratio 25
Eength overall 37.57 m (123 ft 3 in)
Fuseiage: Max width 3.96 m (I3 ft 0 in)

Max depth 4.14m (136 7 jn)
Height overal! 11,76 m (38 ft 7 in)
‘Tailplane span . 12.45 m (40 f 10 in)
Whesl track (cf of shock-struts) 759 m {24 ft 11 in)

VWheek
L

12.65 m (41 1 6 i)

cargo loading system will allow Hp e seven LD3-based
containers i be carried im freight holds (three forward and
four aft},

SysTeMS: Liebhen/ABG-Semca air conditioning, Hamijkion
SundstrardMord-Micro pressurisation, Hamilton

additional crew members; seats for four cabin dant

Single-aisle main cabin bas seating for up 1o 179 (FAR)} or
180 (JAR) passengers, depending upon layont, with
locations at front and rear of cabm for galley(s) and
lavatory(ies); typical two-class layour has 12 seats fouwr-
abreast at 1.5 crm (36 in) pitch in ‘super first’ and 138 six-
abreast at 81 cm (32 im) pitch economy class; alteynative
152 six-ahreast scats (84 business + 68 economy) at 86 and
78cm (34 and 31in) pirck respectively; single-class
economy layout could offer 164 seats at 81 cm (32 in)
pitch, or up 10 179 iy high-density configuration.
Compared with exlsting single-zisle aizeraft, fuselage
cross-section is significantly increased, permitting use of
wider triple seats 10 provide higher standards of passenger
comfort; five-abreast business class seating provides
standard equal to that offered as first class on major

quicker turirounds. Overhead stowage Space superior to
that available on exisiing aircraft of similar capacity, and
provides ample carry-on baggage space; best use of
underseat space for baggage is provided by improved seat
design and optimised pasitioning of seat rails.

Passenger doors at front and resr of cabin on part side,
forward ane having optional integral airstairs; service door
opposite each of these on starboard side. Two averwing
emergency exits each side. Fuselage double-bubble Cross-

Sundstrand e} J system, and Honeywell 36-300 APU,
tie last named replaced by Honeywell 131-%A) from
September 1998. Sundstrand APSI200 intradeaced at same
time as alternative APU. Primary electrical system
powered by two Sundstrand 90 kK'VA constant fraquency
generators, providing 115/200 V three-phase AC a
400 Hz; third generator of same type, directly driven a
constant speed by APU, can be nsed during pround
operatéons and, if required, during flight.

AVIONICS: Flight: Fally equipped ARTNG 700 digital avionics
mcleding advanced digital automatic flight contro) and
fAight managemen: systems; AFCS integrates functions of
SFENA amopilot and Honeywell FMS; Honeywell air data
and inertial reference system.

Instrumenzation: Each pilot has two Thomson-CSE/
VDO elecronic fight instumentation  system (EFIS)
displays (primary flight display and navigation display);
FFD was first on an airfiner 1o incorporate speed, altitmde
and heading. Between these two pairs of displays are two
Thomsen-CSFVDO  electronic centralised  gircraft
monitor (ECAM) displays developed from the ECAM
systems on” A3I0 and A300-600; upper display
incorporates engine performance and warning, lower
display carries warming and system synoptic diagrams.

DIMENSIONS, EXTERNAL:

34.00 m (111 fr 10% in)

Airbus A320 flight deck with sidestick comtrollers outboard and six-screen EFIS

Passenger doors (port, forward and Tear), each:

Height 1.85m (6t 1 in)

Width 0.81 m {2t 8in)

Height to sill 3415 m (11 fr 2% in}
Service doors (sthd, forward and rear), cach

as corresponding passenger doors

Overwhig emergency exits (two port and two sibd), each:

Height 102 m (3 fLa% i)

Widih 0.5 m {1 ft §in)
Underfloor baggage/cargo hold doors (std, forward and

rear), each: Height 1.25m (4 ft 1% in)

Width 182 m (5 ft 114 in)
DIMENSIONS, INTERNAL:

Cabin, excl flight deck: Lengih 27.50 m (90 ft 2% in)
Max width 370 m (12 £ 1% in}
Miax hetght 222 m (7 ft4 i)

Baggage/carpo hold volume: front 13.3 m? (469 cn fi)
rear 24.15 o (833 cu 1)

AREAS:

Wings, gross 122.60 m? (1,319.7 sq ft)

Atlerons (total) 2.4 m? (2949 sq £t

Trailing-edge faps {total) 2L10m? (227,12 sq 1)

Leading-edge slats (tonal) 12.64 m? (136.06 sq f)

Spoilers (total) 8.64 m* (93.00 5q f)

Airbrakes (total) 2.35 m? (25.30 sq 1)

Vertical tail surfaces (total) 21,50 m? {231.4 sq ft)

Horizontal tail surfaces (toial) 3L.00 m? (333.7 sqft)

WEIGHTS AND LOADINGS (Typical 150-passenger configuration.
A: CFM56-5B4/P engines, B: V2527-A35s):

Operating weight empty: A* 42,700 kg (92,815 Ib)
B 42,482 ks (93,657 Ib)
Max payload: A 18,632 kg (41,079 1b)
B 13,518 kg (40,825 1b)
Max fuel 19,159 kg (42,238 Ib)
Max T-O weight: standard 73,500 kg (162,040 Th)
ist option 73,500 kg (166,445 Ib}
2nd option 77,000 kg (169,755 Ib)
Max ramp weight: standard 73,900 kg (162,920 Ib)
1st option 75,900 kg (167,330 1b)
2nd option 77,400 kg (170,635 Ib)
Max landing weight: standard 64,500 kg (142,195 1b)
aption 66,000 kg (145,505 1b)
Max zero-fuel weight: standard 61,000 kg (134,480 1)
option 62,500 kg (137,789 1b)
Max wing lpading:
standard 399.5 ke/m® (122.79 [bfsq £
Lst option 615.8 kg/m (126.13 b/sq 1)
2nd option 628.1 kpfm? (128.64 Jb/sq i)
Max power loading (V2527 engines):
standard 312 kg/kN (3.06 1b/b st)
1st option 320 kg/kN (3.14 Th/lb st)
2nd option 327 kgfkN (3.20 th/Th st)

*Opiions raise OWE 10  maximum of 43,000 kg (94,799 lb}
FERFORMANCE (engines A and B as for Weights and Loadings,
C: CPM56-5A3/5B4, D: 77,000 kg; 169,756 Ib max T-O

weight):
Max operating Mach No. (Mwmo) 0.82
Optimum cruise speed MO0.78
Max rate of climb at S/L 1532 o {500 ft)Anio
nitial cruise altitnde 11,280 m (37,000 i)
Service ceiling 11,890 m {39,000 ft}
Service ceiling, OFI 5,945 m (19,500 ft}
T-O distance 2 $/L, ISA + 15°C: A 1960 m (6,430 f0)
B 1,950 m (6,400 ft)
C 2,180 m (7,155 i)
D 2,250 ra (7,385 )

27

B Mo

BOmn
met:

CUsTON
in %

Generg



103587

4.5
t3in)
10 in)
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10 in)
[¥ in)
16im)

1 in
8 in)
Wiin)
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each:
44 in)
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i and

1% in)
1iaim)

Wi in)
1% in)
4 in)
'cn fr)
o By

" sq fty
Vg ft)
+5q ft)
+5q o)
1 sq )
) 5g5 £t)
bag )
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115 ib)
157 Ib)
79 Ib)
25 1by
381p)
40 1b)
45 Ib)
'55 Ib)
201b}
130 Ib)
i351b)
o951
i05 1b)
401b)
'891b)

sq ft)
sq ft)
Wsq f)

¥1b st}
Wb st)
b st)
98 th)
«ings,
xT-O

.82
M0.78
t)/min
04 ft)
100 fr)
300 fty
130 fi)
100 ft)
155 ft)
185 f0)

Landing distance at max landing weight:

ABCD 1,490 m {4,890 )
Runway ACN (flexible runway, category B):

twin-wheel, standard 45x16R20 tyres 4]
four-wheel bogie option, 36x11-16 Type VIE or

900x300-R16 22

Range with 150 passengers and baggage in two-class
layout, FAR domestic 1eserves and 200 n mile

(370 km; 230 mile) diversion:
A, standard 2,592 n mifes (4,800 km; 2,982 miles}
B, standard 2,596 n miles {4,807 kum; 2,987 miles)
A, optionzal 2,800 n miles (5,185 km; 3,222 miles}
B, opticnal 2,371 n miles (5,317 km; 3,303 miles)
2nd option:
AC 3,045 n miles (5,639 km; 3,504 miles)
B 3,065 n miles (5,676 km; 3,527 miles)

OPERATIONAL NOISE LEVELS (ICAQ Amuex 16, Chapter 3; A, B
and C as for performance):

T-O: A 88.0 EPNAB (91.5 limit)
B 34.8 EPNAB (91.5 Limit)
€ 85.4 EPNAE (91.5 limir)

Sideline: A 94.4 BPNAB (96.8 limity
B 92.8 EPNB (96.8 Fimit)
c 93.6 EPNAB (96.8 limir)

Approack: A 96.4 EPNdB (100,5 Limit)
B 95.9 EPNAB (100.5 imit}
c 96.0 EPNAB (100.5 Limit)

UPDATED

AIRBUS A318

TYPE: TwWin-jot airdiner,

FROGRAMME: Short-bodied version of A31¢ (iself a tryncated
A320). Formally annoumeed at Fambhoroughk: Air Show,
September 1998, afthough known to be  onder
consideration (as A319MS5) since late 1997 when AVIC/
AIASTPL AE3I6/AE317 venture became uncertan.
Smallest aircraft in Airbus family; programume leunched 26
April 1999 with orders, commitments and options for 109
aircraft; launch customer Air France (via ILFC); prototype
first Hight due first quarter 2002; first deliveries in last
quarier 2002. Final assembly at Haminmg, resulting in
same A3!9 production being moved 1o Toulouse, Hirst
metai cut November 2000.

CURRENT VERSIONS: AZ18-30M): Baselinc version.

CUSTOMERS: Airbus estimates requireroent for 2,124 airliners
in 70-100 seat and 7,286 in 125-175 seat calegories up io

PN - Y E LMW (LS LT, T LA -
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Computer-generated image of Airbus A318
2018. First customer, International Lease Finance
Corporatioz (ILFCY), signed MoU for up to 30 aircraft on
17 November 1998, subject to launch of project, followed
by firm order 30 April 1999. First conditional airline
customer, TWA, signed Lol on 9 December 1998 for 30,
confirming 25 by firm order 14 December 1999: otherearly
customers include Egyptair (three on 17 Juky 1999 — first
firm sirline order, followed by two further examples),
GATX-Flightlease (1), America West (15), British
Airways (12) Air China (8), Air France (15}, CIT Group
(four), Frontier Airlines (five) and GECAS (30). Total
orders 161 at 1 March 2001, plus 57 options,

CosTs: Programme cost estimated as US$300 million. Unjt
price US$36 million (1998,

DESIGN FEATURES: Has 95 per cent commonality with other
A320 family members, including A319 wing, prlon and
interface. Taser welding (rather than rivedng) used on
fuselage to reduce costs and weight; first use of this
technology on airdiner,

FLYING CONTROLS: As A320.

STRUCTURE: As A320, but fuselage 4% frames (2,39 m; 7 f

EQ im) shorter than A319; 1% frames removed forward and

3 aft of wing. Fin has tip extension. AVIC of China will

have share of production work to offser AE31X project

cancellation.

A: attendant’s seat, S: screer

Airbus A3 18 representative cabin layouts for 107 seats {top} and 117 seats

General arrangement of the Airbus A318 (James Goulding/Jane’s)

200110103546
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LANDING GEAR: As A320.

POWER PLANT: Two 97.9 kN (22,000 b st) Prat & ‘Whitney
PW6122 or mwo 1068kN (24,000 Ib sty PW6I24
turbofans; AST8 is launch aircraft for engine family.
Alternative power plant is 97.9%N (22,000 b st) or
103.6 kN (23,300 b st) CFM International CFMS56-5B,
officially arnomneed 4 August 1999, First CPM-powered
A318 will enter service mid-2003. Thrust reversing and
deflection as A320; fuel tank capacities and locations as
A319.

ACCOMMODATION: Two flight crew plus three cabin crew.
Typical passenger capacity eight first class and 99 second
class with %81 cm (38/32 in) seat pitch, or 117 in single-
ciass seating; high-deosity seating for 129 passengers.
From and rear passenger doors o port side; service door
opposite each on starboard side. Owverwing emergency exit
each side, A318 will not carry containerised freight due to
smaller baggage doors (of which size reduced to maintain
same engine nacelle clearance for loading vehicles as
A319).

SYSTEMS: As A320.

AVIONKCS: Az A320.

DIMENSIONS, EXTERNAL: As A320 except:

Length overall 31.45 m (103 ft 2% in)
Height overall 12,56 m (41 ft 2% in)
Wheelhase 10.25 m (33 f1 7% in)
Baggage doors (each): Height L24 m (4 & OV im)

Width 1.28 m (4 ft 24 in}

IIMENSIONS, INTERNAL:
Cabin: Length
Baggage hold volume: front
rear

2138 m (70t 1% i)
6.51 P {230 cu f)

14.70 w (519 cu i)
WEIGHTS AND} LOADINGS:

Operating weight empty 39,035 kg (36,057 )
Max payload 13,965 kg (30,788 Ib)
Max T-O weight: normat 59,000 kg (130,075 Ib)
option 1 61,500 kg (135,585 Ib)
option 2 66,000 kg (145,505 1b}
Max ramp weight: normal 59,400 kg £130,955 1b)
option 1 61,900 kg (136,465 Ib)
Max Ianding weight: normal 56,000 kg (123,460 Ib)
option 1 57,500 kg (126,765 by
Max zero-fuel weight: normal 53,000 kg (116,345 1b)
option 1 54,500 kg (120,150 1b)
Max wing loading: normal ~ 481.2 kp/m= (98 57 Ibisq )
option | 501.6 kgfmp (102.74 Ibisq ft)
option 2 538.3 kg/m? (110.26 Ibvsq 1)

Max power Ipading, PW6122 engines:
normat 301 kg/kN (296 /b st}
option 1 313 kg/kN (3.07 I/l s1)
option 2 337 kg/kN (331 Ib/b st)

PERFORMANCE (estimated):

Runway ACN at 59,000 kg (130,075 Ib): flexible Cat B

nmway

29

T-0 run at normal MTOW 500 v mile (925 km;
575 mile) mission, elevation 610 m (2,000 f1), ISA

+15°C: PW6H122 1.670m (5,479 f)

CFM56 1,630 m (5,348 fi)
Lapding ron at MEW, S/, ISA:

PW6122 1,332 m (4.370 f1)

CFMSs5 1,355 m (4,446 ft)

Range with 107 passengers, FAR domestic reserves,
200 1t miles (370 km; 230 miles) diversion, max

payload:
normal MIGW:
PWGE2D 1,462 n miles (2,707 lan; 1,682 miles)
CFM56 1,455 a miles (2,694 kan; 1,674 miles)
opticn 1 MTOW:
PW6122 1,960 n miles (3,630 km; 2,255 miles)
CFM56 1,980 n miles (3,667 km; 2,278 miies)
option 2 MTOW:
PW6122 2,820 n milles (5,222 km; 3,245 miles)
CFM56 2,880 n miles (5,333 kun; 3.314 miles
OPERATIONAL NOISE LEVELS (estimated): :
T-O with PW6122 at MTOW 79.7 EPNdB
Sideline 90.4 EPNdB
Approach 89.7 EPNdB
UPDATED
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1I-78M with

On rnway with bearing strength less than 6 kgfom?®
(85 lbisq in): 78, 78M 157,000 kg (346,120 i)
Max Janding weight; 78 151,500 kg (333,995 1b)

PERFORMANCE:
MNominal cruising speed:
7% 405 kts (750 kavh; 466 mph)
Refuelling speed:
78 232-318 kts (430-5%0 kmv/h; 267-366 mph)

2,000-9,000 m (6,560-29,525 )
2,080 m (6,825 ft)

Refuelling height: 78

Max T-O run: 78M

Refuelling radius:
with 60,000-65.000 kg (132,275-143,300 Ib) transfer

fuel: 78 540 n miles (1,000 km; 620 miles)
with 32,000-36,000 kg (70,545-79,365 1b) transfer fuel:
T8 1,350 n mijies (2,500 km; 1,553 miles)
VERIFIED

ILYUSHIN 1I-86

NATO reporting name: Camber

TYPE; Four-turbofan medivm-range wide-bodied passenger
transport.

PROGRAMME: Construction of three prototypes (second for
static testing only) started 1974; first flight 22 December
1976 from Hyushin OKB headquarters at old Moscow
Central Airport, Khodinka (GAZ 30), from 1820 m
(5,970 ft} runway, to officia] Right test centre, by Prototype
SESR-26000; first production L-86 (SS5R-B6003) flew at
Voronezh assembly plant {GAZ. 40} 24 October 1977: first
delivery {SSSR-86004) to Aeroflot 24 September 1979;
scheduled services began 26 December 1980; first inter—
national service, Moscow-East Berlin, 3 July 1931; four
delivered 1993; production terminated; total of 108 buidt,
including fonr d posss; inder all commercial.
Programme to re-engine with CFM56 turbofans being dis-
cussed with five Russian airlines 1995, to increase range by
40 per cent.

CusTOMERS: ‘Aeroflot Russian International (23), Ajl Air
Entemationz] (2), Armenian Airlines (2j, Belavia {1),
China Airlines (5), Kazakhstan Airfines (7), Krasnoyarsk
Adlrlines {5), Moscow Airways (1), Siberia Airlines {6), St
Petersburg Avia (9}, Transaero Aistines (1), Ural Airlines
(4), Uzbekistan Airways (10), Voukovo Airlines (20).

DESIGN FEATURES: Conventional low/mid swepl-wing; two-
deck fuselage, intended ko be entered via kower-deck doors,
into stowage compartments for coats apd hend baggage,
and up stairways to passenger deck (deletion of lower-deck
girstairs and mternal stairways optional); additional cen-
treline- bogie between main landing gear units; dihedral
from roots on wings and tailplane; wing sweepback 35° a1
quarter-chord; all tail surfaces swept.

FLYING CONTROLS: Hydraulic actuation, without manual rever-
sion for primary surfaces; aileron and two-section double-
skotted flaps occupy entire trailing-edge of cach wing;
multisection upper-surface spoilers and airbrakes forward
of each flap section; full-span leading-edge slats; variable
imcidence tailplane; rudder and elevators eact two-section.

STRUCTURE: All-metal; inner wings three-spar, outer panels
two-spar; shallow fence above wing in Line with each
engine pylon; circular-section semi-monocoque foseiape;
fioors of both decks of homeycomb and carbonfibre
reinforced plastics.

LAMDING GEAR: Retractable four-unit type. Forwardwretracting
steerable twin-wheel nose umit; three four-wheel bogie
maip uhits. Two of latter retract inward into wineroot

drogues streamed, in simuisted operation with Tupolev Tu-35MS (Peter J. Cooper)

fairings; third is mounted centrally under fuselage, slightly
forward of the others, and retraces forward. Mainwheel
fyres size 1,300 x 480 mm; nosewheel tyres size 1,120 x
450 mm.

POWER PLANT: Four KKBM (Kuznetsov) NK-86 turbofans,

each 127.5 kN (28,660 Ib st), on pylons forward of wing
ieading-edges. Combined thrust reversersinoise attemu.
ators. Integral fuel tanks in wings, capacity 114,000 litres
(30,116 US gallons; 23,077 Imp gallons).

ACCOMMODATION: Two pilots and flight engineer, with pro-

vision for navigator. Flight engineer’s seat normally faces
10 starboard, aft of co-pilot, but can pivot to central
forward-facing position 0 enable engineer 0 operate
throtties. Upper deck, an which all seats are Iocated, div-
ided into three separate cabins by wardrobes, a SETVINg arez
connected by elevator to lower deck galley, and cabin stafl’
accoramodation, with eight tojtets at front {iwo) and rear
(5ix) of aircraft. Unnsually large windows, indirect Irghting
in walls and in cefling panels, and enclosed bagpage lock-
ers 2t top of sidewalis. Preponderance of meial and natural
fibre matesials rather than plastics throughoot cabins to
enhance safety in an emergency. Up to 350 passengers in
basic nime-abreast seating throughout, with two aisles,
each 55 cm (21.6 inj wide. Mixed class layout for 28 pas-
senpers six-abreast in front cabin, and 206 passengers
cight-abreast in other two cabins. Three airstair deors
(made in Kbarkov) hinge down from port side of lower
deck; one is forward of wing, others afi_ Four further doors
at upper deck tevel on each side, for emergency use (using

dual inflatable escape skides) and for use at airports where

utilisation of high-level boarding steps or bridges pre-
ferred. Coats and hand baggage stowed on lower deck
before passengers climb one of three fixed starrways to
main deck. (Qpiional deletion of Jower deck airstair doors
and stairways reduces operating weight empty by
3,000 kg: 6,610 Iband permits installation of 25 more seats
on upper deck.) Cargo hokds on lower deck accominodate

1994

heavy or repistered baggage and freight in eight standard
LD3 contaipers, or 16 LD3 containers if some carry-on
bagpage racks omined. Access via apward-hinged doors
forward of starboard wingroot leading-edge and at sige of
rear hold. Comainers can be kvaded and unloaded by self-
propelied truck with built-in rolier conveyor. Films can be
shown in fight, and there is choice of 12 tape recorded au-
dio programmes. A bar-buffet can be provided on lower
deck in place of baggage and freight accommodation in
forward vestibule.

SYSTEMS: Four self-contained hydraulic systems, each oper-

ated by one of engines, for actuation of flying control sur-
faces, tailplanc variable incidence, spoilers, arbrakes,
slats, flaps, landing gear, nosewheel steering, wheel
brakes, anti-skid system, and upper level doors when pas-
senger gangways nsed. All bot pipelines of air condion-
ing system, and all fuel suppiy lines, outside pressure cell.
Primary 200/155 V 400 Hz AC electrical system powered
by four 40 kVA engine-driven generators. Secondary 36 V
three-phase AC and 27 V DC systems. Five acchmulators
and static transformer. Smoke detection sensors in bag-
gage, freight and equipment stowage areas. Pulse generai-
ing de-icing system consuming 500 times less energy than
conventional hot air or electrical systern. APU in tailcone,

AVIGNICS: Fiight: Flight control and nav systems provige for

automatic climb to selected height, control of rate of climb
and automatic d and it landing in ICAQ
Cat. 1a conditions. Preprogrammable Doppler nav sys-
tem with readoot display screen, on which microfilmed
maps can be projected. Position of aircraft indicated by
cursor, driven by computer. Nav system updated automati-
cally by inputs from VOR or VOR/DME radio beacons.
Collins TCAS T flight tested and available from early
1994,

DIMENSIONS, EXTERNAL:

48.06 m (157 ft 844 m)
59.54 m (195 ft 4 in)

Wing span
Length overall

[-86 four-turhof:

wide-bodied passenger transport (Jane’s/Dennis Punnett)
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Fuselage: Length 56.10 m (184 ft 074 in)

Max diameter 6.0B m {19 ft 11 in)
Height overall 1581 m (51 f 1014 )
Tailplane span 2057 m (67 ft 6 in)

Wheel track (c/1 of outer shock-struts)

11.13m (36 ft 7 in)
‘Wheelbase 2834 m (70 £t 0 in}
DIMENSIONS, INTERNAL:

Main cabins: Height 261 m(8ft7in

Max width approx 5.70 m (18 f 8% in)
AREAS:
Wings, gross 320.0 m? (3,444 sq 1}
WEIGHTS AND LOAGINGS:
Max payload 42,000 kg (92,600 1b)
Max fuel 88,350 kg (194.775 iby
Max T-O weight (dependent on size and type of run-
way) 190.000-208,000 kg (418,875-458,560 1b)
Max landing weight 173,000 kg (385,300 ib)
Max wing loading 650.0 kg/m? (133.1 Ib/sq fr)
Max power loading 407.9 kg/kiN (4.0 IbiTb st)
PERFORMANCE {designad):
Nortmal  cruising speed  at  F000-11,000 m
(30,000-36,000 fry
486-512 kis (900-950 knvh; 559-590 mph)
Approach speed

130-141 kts (240-260 kn/h; 149-162 mpix)
Field leagth for T-O 2nd landing
2,300-2,600 m (7,550-8,530 ft)
* Range: with 40,000 kg (£8,185 1b) payload
. 244 0 mides (3,600 kmy; 2,235 tiles)
*  withmax fuel 2,480 a miles (4,600 km; 2,858 miles)
* Reports suggest thar these design ranges are not being
achieved. The former East German airline Interflug quoted
amax range of 1,330 n mites {2,500 ken; 3550 miles) in ts
sales literature

YPDATELD

ILYUSHIN 11186 COMMAND POST

NATO reporting name: Maxdome

TYPE: Airthomne command post version of I1-86 transport.

PROGRAMME; First observed at Zhukovsky Flight Research
Centre 1992; four seen 1o be completed a¢ that time
{555R-86146 to 86149,

DESIGN FEATURES: Large boat-shaped fairing above fusetage
ferward of wings; large pod with ram air intaice under each
inner wing; long and shaltow dished fairing forward of fin
root; strake antenna under rear fuselage; small fin-like
component on port side lower fuselage, carrying what
appears to be drogee for VLF trailing wire aerial
S55R-86146 and -86147 have large blade aerials above
cenire and rear fuselage and onder forward fuselage.

UPDATED

ILYUSHIN (T-74) 1-96-300

TYeE: Four-turbofan wide-bodied passenger teansport.

PROGRAMME: First of five T-74 (OKB designation) prototypes
(SBSR-96000) tlew at Khodinka 28 September 1988, sec-
ond on 28 November 1989; further two airframes used for
static and fatigue testing; all seven built at GAZ 30, Kho-
dinka; areas of commonality with [1-86 permitted planned
fest programme to be reduced to 750 flights totalling 1,200
hours; route proving trials by $SSR-96005 conducted late
1991; production ar GAZ 4o, Voronezh; total nine

{lyushin 186 wide-bodied transport ifour KKBM NI

(including prototypes) fying 1992; certification received
29 December 1992; two buiit 1993; four in 1994,

CUSTOMERS: Aeroflot Russian International Airdines had five
by January 1995, operating Moscow-New York non-stop;
it is expected 10 receive up to 10, Domodedove Airtines
has two.

DESIGN FEATURES: Superficial resemblance to Ii-86, but new
design, with differsnt engines to overcome performance
deficiencies of original [I-86; new structural materials and
state-of-the-art technology intended to provide iife of
60,000 hours and 12,000 landings; no lower-deck passen-
89T entry; wingiets standard; wing and tailplane dihedral
from roots; supercritical wings, with 30° sweep at quarter-
chord; sweepback at quarter-chord 37° 30" on tailplane,
45° on fin. Coment development aiming ae range of
6.475 nmiles (12,000km; 7,450 miles}  with 300
passengers,

FLYING CONTROLS: Triplex fly-by-wire. with manoaf rever-
sion; each wing trailing-edge occupied by, from root,
doubie-slotted inboard flap, smal] inboard aileron, two-
section singfe-slotied flaps, and ontboard atleron used only
as gust damper and to smooth out buffeting; seven-section
fusll-span leading-edge siats on each wing; three airbrakes
forward of each inboard trailing-edge fap; six spoilers for-
ward of puter faps; inboard pair supplement ailerons, oth-
Srs operate as airbrakes and supplementary ailerons;
variable incidence taifplane: two-section rnudder and elev-
ators, without tabs,

STRUCTURE: Bagically all-mpetal, including new high-puricy
alumintum alloy, with composites flaps, main-deck floors
and underfloor hoids of honeycomb and CFRF; inner
wings three-spar, outer panels fwo-spar; each wing has

Hyushir: 186 airborne command post (NATO ‘Maxdome’) (Sebastian Zacharias)

K-86 turbotans) (Mark Wagner/Flight International)

1995

seven machined skin panels, three top surface, four
bowom, with integral stiffeners; circular-section semi.
monocaque fuselage; feading- and trailing-edges of fin and
tailplane of compesites. Some componenis manufachured
by PZL Mielec, Poland.

LANDING OEAR; Retractable four-unit type. Forward-retracting
steerable twin-wheel nose unit; three four-wheel bogie
main units. Two of latter retract inward o wingroot!
fuselage fairings; third is mounted centrally under fuge-
lage, 10 tear of others, and rezacs forward after the bogie
has itself pivoted upwarg 20°. Oleo-preumatic shock-
absorbers. Nosewhee] tubeless tyres size 1,260 x 460 mm;
mainwheel tubeless tyres size 1,300 x 480 mm, Tyre pres-
sure (all) 11.65 bars {169 Ihésq in).

POWER PLANT: Four Aviadvigatel PS-90A rrbofans, each
156.9 kN (35,2751b st), on pylons forward of wiitg
leading-edges. Thrust reversal standard. Integral fuel tanks
in wings and fuselage centre-section, total capacity
148,260 litres (39,166 US gallons; 32,613 Imp gallons).

ACCOMMODATION: Pilot, co-pilot and Hight engineer; iwo
seats for supplementary crew or observer. Tep or 12 cabin
staff. Basic all-tourist configuration has two cabins for 66
and 234 passengers respectively, nine-abreast ar 87 cm
(34.23 in) seat pitch, separated by buffet counter, video
stowage aud two lifts-from galley on lower deck. Two ais.
les, each 55 em (21.65 in) wide, Two toijets and wardrobe
at front, six more toilets, a rack for cabin staff's belongings
and seats for cabin staff at rear. Sears recline, and are pro-
vided with individual tables, ventilation, earphiopes and
attendant call button. Indirect lighting is standard, 235-seat
mixeq class versioa has front cabin for 22 first class pas-
sengers, six-abreast in pairs, at 102 cm (40 in) seat pitch

1993
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and with aisles 75.5 cen (28.7 in) wide; centre cabin with
40 business class seats, eight-abreast at 90 cm (35.4 in)
seat pitch and with aistes 56.5 cm (22.25 in) wide; and rear
cabin for 173 tourist class passengers, basically nine-
abrreast at 87 cm (34.25 in) seat pitch, with aisle width of
55 em (21.65 in). Unlike I1-86, passenger cabin is emtered
through three doors on port side of upper deck, at front and
Tear and forward of the wings. Opposite each door, on star-
board side, is emergency exit door, Lower deck houses
front cargo comparment for six ABK-15 (LD3) con-
tainers or igioo pallets, central compartment aft of wing for
10 ABK-1.5 contziners or palets, and tapering compart-
ment for general cargo at rear. Three doors on starboard
side provide separate access (o each compariment. Galiey
and jifts are berween front cargo compartment and wing,
with separate door aft of front cargo compartmeni door.

S¥sTams: Four independent bydraulic systems, uwsing fire-
proof and expiosion-proof fiuid, at pressure of 207 bars
(3,000 Ib/ &g in). APU in tailcone.

AVIONICS: Flight: Triplex flight control and flight manage-
ment systems, together with a head-up display, permit fully
automatic en route control and cperations in 1CAQ Cat.
IMa minima. Duplex engine and systems monitoring and
failure warning systems feed in-fiight information 1o both
the flight enginees’s station and moniiors on the pround.
Autothrottle is besed on IAS, without angie of atuack
protection.

Instrumensation: On the flight deck conventional
standby instruments are retained, buz primary flight infor-
mation is presented on dual twin-screen colonr CRTs, fed
by tripiex INS, a satellite-based and Omega navigaton
system and other sensors. Another electrenic sysiem pro-
vides real-time antomatic weight and CG sitsation data.

DIMENSIONS, EXTERNAL:

‘Wing span: excl winglets 57.66 m {189 ft 2 in)

over winglets 60.11 m (197 f1 2% in)
Wing aspect ratio 9.5
Length overall 55.35 m (181 fi 7% in)
Fuselage: Length 51.15 m (167 ft %% in)

Max diameter 6,08 m (19 f: E1%in)
Height overall 17.57 m (57 £t 7% i}
‘Failpiane span 20.57 m (67 ft 6 in}
‘Wheel track 10,40 m (34 fi 1% in)
Wheelbase 20,07 m (65 1 10 in)

llyushin 1-26-300 four-turbofan wide-bodied passenger

AREAS:
Wings, gross

Vertical tail surfaces (1otal)

Flight deck of Nlyushin [96-300 four-turbofan wide-bodied airiner (Photo Link}

3916 m* {4,215 sq )
61.0 m? (656.6 5q f1)

Passenger doors (three): Height
i

Width

Height 1o sifl: Nos. 1 and 2

183 m (6 ft 0 i)
1.07 m {3 ft6in)
4.54 m (14 fi 10% in)

No. 3 4.84m (15 ft 3 in}
Emergency exit doors (three):

Height 1.825 m {5 ft 11% in)

Width 1.07 m (3 £t 6 in)

Cargo compartment doors (front and centre):

Horizonta tail surfaces (wtal)  96.5 m? (1,038.75 sq ft)
WEIGHTS AND LOADINGS:
Basic operating weight 117.000 kg {257,940 Ib)
Max payload 40,000 kg (83,185 Ib)
Max foel 114,902 kg (253,311 Ib)
Max T-O weight 216,000 kg (476,200 kb)
Max landing weight 175,000 kg (385,810 Ib}
Max zero-fuel weight 157,000 kg (346,120 Ib)
Max wing loading 551.6 kg/m? (113.0 Ib/sq f)
Max power loading 344.2 kg/kN (3.37 1b/lb st}
PERFORMANCE {estimated):

Normmal cruising  speed at  10,100-12,106 m
(33,135-39,700 ft)
459486 kts (850-900 kmvh; 528-559 mpiry

o i s

Height 1.825m (5t 1134 i)
Width .78 m (5 # 10in}
Height 1o sil}: front 234 m (7 ft 8% in)

centre 2.48 m (& ft 1% in)

Cargo compartment door (cear):

Height 1.38 m (4 f1 6% in)
Width 04972 m (3 ft 24iny
Height to st} 274 m (9 £ 0 in)

Galley door: Height 1.20m (3 f 11% n)

Width 0.80m (2 ft Ts in)
DIMENSIONS, INTERNAL:

Cabins, exc) Right deck: Heighi 2.60 m (8 ft 644 in)
Max width approx 5.70 m (18 fi 8'% in)
Volume 350 m? (12,360 cu ft)

Cargo hold volume: front 37.10 m® (1,310 cu ft}
centre g 63.80 m° (2,253 cu ft)
Tear ;@ 3 15.00 m? (530 cu f)

Prétotype of increased

N-96M fourturhofan wide-bodied

1995

1993
Approach speed l 140 kis {260 km/h; 162 mph)
Balanced T-O runway length 2,600 m (8,530 f;
Balanced landing runway kength 1,980 m (6,500 ft)

Range, with UASA reserves: with max payload
4,050 n miles (7,500 kim; 4,660 miles)
with 30,000 kg (66,140 1b) payload
4,860 n miles {9,000 km; 5,590 miles)
with 15,000 kg (33,070 Ib} payload
5,940 n miles (11,000 km; 6,835 miles)
OPERATIONAL NCISE LEVELS; I1-96-30G is designed to conform
with ICAG Chapler 3 Annex 16 noise requirements.

UPDATED

ILYUSHIN I-96M and I-96T
Tyre: Four-torbofan wide-bodied passenger or freight
transport.
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his MPD. The NAVCOM also has an ASA-82 and ASQ-
147, plus HF, VHF {FM) and UHF transceivers; inertial,
VLF {Omega) and Doppler navigation sets; LF and UHF
ADF, and VHF homer; a high-speed teleprinter and tele-
type keyboard; provisions for Tactical Satellite Communi-
cations {TACSATCOM); data link; control of reconnais-
sance photography; provisions for control of survey
Photography; and provisions for secure commurications,
The NAVCOM s MPD and keyset serve as backup for
the TACNAY in the event of equipmend faflure.

The two ASOs share a dual consoie and each has an
ASA-82 MPD and ASQ-147 keyset and trackball, They
share also an ASA-872 Auxiliary Readout Unit (ARU), a
time code generator, and an AN/ASH-27 28-track tape
recorder. Their MPDs can display acoustic data or the
tactical piot, but the ARU is a dedicated acoustic display.
The acoustic functions of recciving, processing, display
and recording are conirolled by the keysets through the
computer,

The two NASOs aiso have a duai console, each with an
ASA-82 MPD and ASQ-147 keyset and wackball, the
keysets being used to conirol radat, electronic sapport
measures (ESM) and FLIR through the computer. Princi-
pal controls shared by these two aperators, or available to
only one of them, inciude ASQ-501 MAD, OA-
S150/ASQ(FACS II) MAD compensator, video tape
recorder, SIF and provisions for SLAR.

The heart of the entire control system is a Univac
ANIAYK-10 Navigation/Tactical computer. Its two cen-
tral processors function independently; both have co-
ordinated access to a core memory of 65,536 words. There
is growth capacity for an additional 32,000 words, and
space has been allocated for a 127,000-word mnxiliary
memory in the acoustic system processor for the compu-
ter.

The search stores and camera bay bas stowage for ‘A’
size sonobuoys, large and small marine markers, Signals
Underwater Sommd {SUS) ard fiares. Intercom controls
and an ordnance status Panel are provided for the ord-
napee crew member. The computer-controlled
¢lectrically-fired cartridge-actuated A-size launchers can
all be operated with the aircraft pressurised. They com-
prise 36 underfloor launchers, loadable only on the
ground, and three which can be loaded from the cabin with
the aircrait pressurised or unpressurised. A C-size chute,
just aft of the three cabin launch tubes, allows free-fall
launch (withy the aircraft unpressurised) of flares, smail
marine markers, SUS and maijl, and air drops to remote
ships or stations,

A KA-107A day/night reconnaissance camera is instal-
led beneath the Acor in this area, and is accessible in fight
through a fioor hatch. The Huminator for night reconnais-
sance photography is located beneath the Hoor of the
ip-flight maintenance station, This position has 2 beach
with 28V DC and 115V 400Hz AC power outlets, and
there are provisions for a microfiche reader,

Aircraft operationat support equipment for the CP-140
includes the grownd-based Data Interpretation and
Analysis Center (DIAC), and 2 Ground Support Compu-
ter Complex (GSCC). The former Pprovides operational
‘support for the operating squadrons; the latter provides
technical support for the operational software, and main-
tains software configuration records,

The aircraft’s weapon bay, which has a maximum capac-
ityof2,177 kg (4,800 b} on eight stations, can accommo-
date and drop the Canadian SKAD/BR search and rescue
kit, as welias a variety of ordnance. There are ten under-
wing hardpoints, with an individual capacity ranging from
277 kg (611 Ib) to 1,111 kg (2,450 Th).

Cabadair 1td is mapufacturing forward and aft
fadomes, rear fuselage sectiuns, cearre and outer wing
sections, and main electrical load cenires, both for the
Aurora and for Lockheed-buite P-3Cs,

The first CP-140 was rolled out on 25 January 1979, and
this aireraft completed a successful five-hour first flight on
22 March 1979, Delivery of the first and last of these i8

The first CP-140 Aurora version of the Lockhead

Canadian aircraft is scheduled for May 1980 and March

9281 respectively. Becayse of the growth potential of this
aircraft's equipmeat, it is expected to serve into the next
century.

Tyre: Four-ﬂuboproplong-range ASW and maritime pat-
ol aircraft.

WiNGSs: As P-3C, with ailerons operated by dual hydraulic
boosters, supplied from two independent hydraufic sys-
iems. B

FUSELAGE: As for P-3C.

TaIL UNiT: As P-3C, with rudder and elevators each oper-
ated by dual hydraulic boosters, supplied from two
independent hydraulic systems. Trim tabs in eievators
and radder,

LaNping Gear: Hydraulically-retractable tricycle type
with twin wheels on each unit. Al units retract forward,
main wheels into inner engine nacelles, Oleo-pneumatic
shock-absorbers. Al units can free-fall to the down and
locked position in emergency. Hydraulicalty-powered
stecrable nose ugit, controlled by handwhee| on the
pilot’s side console, Hydraulically-operated guat
segmented-disc brakes. Preumatic emergency braking
system. .

PowEr PrLant: Four 3.661 KW (4,910 ehp) Allison
T56-A-14 turboprop engines, each driving a four-hiade
metal constant-speed fully-feathering and reversible
propelier. Fuef in one fuselage and four wing integra}
tanks, with total usable capacity of 34,826 litres (9,200
US galions). Single-point pressure refueiling, and four
overwing gravity refuelling points, are provided. Fuel
dump system, Propeiler blade cuffs and spinners de-iced
by electrica heating.

ACCOMMODATION: Normal eleven-man crew, with seating
for five additional passengers. Dual controls standard.
Flight deck has wide-vision windows, and cireular wip-
dows for up to four observers are provided in the main
cabin, each bulged to give 180° visibility. Maie cabin

cach side of cabin; others in side and ceiling of flight
deck. De-fopging and anti-icing of windscreens by elec-
trical heating; windscreens have mechanica] wipers, a
washing system for the removal of salt deposits, and a
rain-repellent spray System. Stowage for clothing, kife
jackets and parachute barness. Four ficor tiedown areas
bave a combined baggage/cargo capacity of 442 kg (975
Ib). :

SvsTEMS: Air-conditioning and Pressurisation sysiem sup-
plied by two engine-driven 55015, maintaining
cabin temperatures between 15-6°C and 26-7°C (60°F
and B0°F}, and a cabin altitude of 2,440 m (B,000f) 02
height of 9,345 m (30,000 1t). Two independent hyd-
tanlic systems, each a¢ a Pressure of 207 bars (3,000
bisq in) are powered by three interchangeable
electrically-driven PREps, any iwo of which can main-
tain full hydraufic services. Pneumatic system at pres-
sure of 207 bars (3,000 Ib/sqin) for emergency braking.
Electrical system of 1207208V 400Hz AC sapplied by
three 60/90kV A engine-driven generators, any one of
which can maintain ful) nomal load. DC power sup-
plied by three 2004 24V transformer-rectifiers and one
31Ah storage battery. APU .drives a 60/90kVA
geaerator and provides power and bieed air for ground
air-conditioning, Wweapons bay heating and engine start-
ing; it can alse provide emergency electricat power in
flight. Oxygen system for crew of thyee on Hight deck
with 3-5 hour capacity. Individual portable chemical
Oxypen generators for emergency use by all crew mem-
bers. Automatic flight coptrol systemn (AFCS) with
dual-channe] fail-safe antopilot; includes tacticai and
airways nav modes and proportional control wheel
steering.

AVioNIcs anp EquirMEesT: Univac ANJAYEK-10 naviga-
tion/tactical compater; digi EnStic tape uftits; tele-

» printer; display generator units; APS-116 search radar;
OR-89/AA (modified) FLIR: video recorder for FLIR

Orion for the Canadian Armed Forces, bearing a US

civilregisﬂaﬁonmﬁngiuemytestﬂvmg' :
imagery; ARS-2 sonobuoy reference system; OI-8 -
(modified) acoustics data processor; RD-348, ASQ-
147 and ASA-82 displays; LN-33 inertial navigation
system; APN-208 Doppler; ARN-115 Omega; Tacan;
Tevised airways/approach nay aids; dual VOR/LS;
conununications sets comprisi HF, UHF, VHF (AM),
VHF guard receiver, VHF(FM); HF SIMOPS filters;
RCVR homing; USH 502 crash position indicator/flight
data recorder; ASW-31 AFCS; ALR-47 ESM;
AN/ASH-27 28-track tape recorder; ASQ-501 MAD:
OA-5150/A8Q (FACSH) MAD compensator; SLAR
provisions; IFF; data link: Airborne Radiation Ther-
mometer (ART) provisions; and time coding penerator,
Egquipment incindes KA-107A day/night reconnais-
sance camera and night illeminator; provisions for civil
Sensors canister; galley with reffigerator and sink; white
edge lighting for all cansole-mounted control pangls;
white cabin lighting; reading lights at ail crew paositions;
white overhead lights; and aisie lights.
PERFORMANCE (with mission Payload of 2,540 kg; 5,600 1b
cxcept where stated otherwise):
Max transit speed at optitum sltitude
395 knots (732 km/h; 455 mph)
Max level speed below cruise ceiling
375 knots (695 kih; 432 mph)
FAR balanced field length 2,408 m (7,900 ft}
T-0 o 15 m (50 fr) 1,829 m. (6,000 ft)
Landing from 15 m (50 &) at 51,714 kg {114,000 Ib)
Ianding weight 973 m (3,200 fr)
Endurance on siation at 1,000 om (1,853 km; 1,151
atiles) radius 82h
Ferry range 4.500 nm (8,339 km; 5,182 miles)

LOCKHEED S-3A VIKING

US Navy designation: S-3A

On 4 August 1969 Lockheed announced the receipt of a
5461 million contract from the US Navy to develop an
anti-submarine aircraft wnder the designation $-34.
Development was carried ont by Lockheed in partoership
with Vought Systems Division of LTV and Univac Federal
Systems Division of Sperry Rand. Vought designed and
bailt the wing, engine pods, tail unit and landing gear, and

of the weapon system, which provides high-speed proces-
sing of data essential for the 5-3A’s ASW role. Lockheed
built the fuselage, integrated the avionics, and was TESpOn-
sibie for final assembly at Burbank, Cali ia, from where
the first pratotype fiew on 21 January 1972,

Production of the 187 §-3 As called for under successive
US Navy contracts ended in mid-1978. Alf woling has
been placed in storage at Burbank pending 2 US Navy
decision on further orders. Details of the 5-3A Viking can
be found in the 1978-79 Jane's,

LOCKHEED L-1011 (MODEL 385) TRISTAR

In Japuary 1946, Lockheed-Califomia began a study of
future requirements in the short/medium-hanl airliner
matket. The desipn which emerged, known as the L-1011
{Leckheed Model 385 TriStar), was influenced by the
pablished requirements of American Airlines, which
Specified optimum payloadirange performance over the
Chicago-Los Anpeles route, coupled with an ability to
take off from comparatively short runways with fuli pay-
load.

The original design centred aroind .a twin-turbofan
confi ion. Di ions which foll ¢ with American
domestic carriers led to the eventual selection of a three-
engined configuration, and the Rolls-Royee RB.211 high
bypass ratic wrbofan was chosen as power piant.

In June 1968 the 11011 TriStar moved to the produc-
tion design stage. Construction of the firsi aircraft began in
March 1969, and this was rolied out in September 1970,
The first Bight was made on 16 November 1970. On 22
December 1971 cluss H provisi Type Certification was
mcaived.perminingdcliveryofai:uaﬁwwswmmfur
route proving and demonstration Purpases. In mid-1978
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the prototype TriStsrw:;s being fitted witha 1.37 m A6

in} extension to each WIngHp, (o flight test a new ‘active’
aileron control system al dy evaluated on the standard

- TriStar wing,

The original version of the TriStar is now known as the
L-1011-1. Four other versions were available in early
1977, and Lockheed annonnced on 15 March 1977 that
the company was bolding discussions with major aitlines
throughout the world regarding new versions for service
on short/medium-range routes in the 1980s. Details of
current production versions, and available information on
proposed new versions, follow-

L-1011-1. Basic TriStar, as described in detail, Ieitial
delivery of the [.-1011-1, to Eastern Air Lines for crew
training, made on & April 1972, followed by a similar
delivery to TWA. FAA certification was granted in the
same month and the first passenger service with the Tri-
Star was flown by Eastern on 15 April. Scheduled services
began eleven days later,

L-1011-100. Longer-range version. Outward configura-
tion idenmtical with that of 1-1011-1. Avaitable with
RB.211-22B engines {each 187 kN; 42,000 b st) or
RB.211-22F engines (each 193-5 kN; 43,500 b st}. Max
T-O weightof 204,120 kg (450,0001b) can be increased to
211,375 kg (466,000 1b) with additiona) 8,165 kg (18,000
ib) of fuel in new centre-gection tanks, Ordered by Cathay
Pacific, Gulf Air and Saudi Arabian Airlines,

L-1011-200, Longer-range version, with improved
take-off and climb performance, offering particular
benefits to operators serving ‘hot or high' areas. Ourward
confipuration identical with that 0f L-1011-1. Powered by
RB.211-524 engines (each 213-5 EN; 48,000 1b sth.
Optional max T-O weights of 204,120 kg (450,000 Ib) o
211,375 kg (466,000 ) according to whether new
centre-section tankage is fitted. First Hight of TriStar test-
bed with RB.211-524 {one only} made on 19 April 1976.
L-1011-200 certificated by FAA on 26 April 1977,
Ordered by British Airways, Guif Air and Saudi Arabian
Airlines. .

L-1011-250. Long-range version, with fusther increase
in max T-O weight to 224,980 kg (496,000 Ib) and max
fuel capacity of 96,160 kg (212,000 Ib), through added
centre-section tankage. Outward configuration identical
with that of L-1011-1. Wings, fuselage and fin front spar
webr reinforced to cater for higher desipn loads. New
nosewheel unit and strengthened main tanding gear axles.
Larger tyres with increased ply rating on all units, Braking
capacity increased, Powered by RB.211-524B engines
(each 2135 kN; 48,000 b st). Galley can be below-deck,
as on other versions, or dispersed on main deck, which
doubles available space ip forward carge hold. Expanded
forward hold accommodates 16 LD-3 half-width contain-
ers or 5 pallets, each measuring 2-23m x 3-17m (88in x
125 in). For pallet loading, the forward cargo door is
replaced by a 1-72 m X 2:64 m (68 in x 104 im) power-
operated upward-opening deor, Main-deck galleysreduce
passenger accommodation from typical 273 10 253 in
cight-abreast coach confipuration, znd from typical 302 to
284 in ninc-abreast coach configuration, in each case with
10 per cent first class forward,

L-1011-400A. Proposed short/medium-range version,
with overall dimensions similar 10 those of the L-
1811-500, except for an increase of wing span to 50-09 m
(164 ft 4 in). Introduction of active sileron contro} system
(in which the. aircraft's control surfaces are maoved
autc ically unter or gust loads, without
action by the pilot) would permit increased span, to pro-
vide drag reduction and consequent fue] savings, without
other structural modifications to the wing. Powered by

Lockheed L.

Lockhead L-1071-500 TriStar extend

three RB. 211-22F turbofan engines, each rated ar 187
kN (42,000 Ib st); derating would be possible if automatic
take-off thrust coatro] {ATTC) system were installed.
Acvommodation for 251 Passengers; range of 4,200 nig
(7,783 km; 4,836 miles). Maximum T-O weight 195,045
kg (430,000 ib). Galleys located on the main deck, to
permit increased cargo capacity.

L-1071-400A MP, Multi-purpose version of the -400A,
with identicat external dimensions, The ~400A MP would
have the same power plant, but increased Tuel eapacity and
a max T-O weight of 211,375 kg (466,000 b}, providing
international range. A bdation for 241 p gers,
with three main-deck galleys. Cargo capacity as for
400A. Range with full passenger payload 4,600nm (8,525
km; 5,297 miles).

L-1011-500. Extended-range version, with a max T-Q
weight of 224,980 kg (496,000 Ih) and max fuel capacity
of 96,160 kg (212,000 Ib) throvgh added centre-saction
tankage. Fuselage is shortened by 4-11 m (13 f 6 in}; 2ll
other external dimensions are the same as for L-1011-§,
Three RB.211-524R engines (each 222-4 EN; 50,000 b
st). Galley focated on main deck, Forward cargo hold
accommodates 12 LD-3 containers or four paliets each
measuring 2-24 m % 3-17 m (88 in X 125 in), Centre hold
takes 7 LD-3 contaipers. In & mixed class confipuration,
with 24 first class p ting and 222
ECONOMY passengers in nine-abreast seating, the aircraft
carries 246 passengers. Max accommodation for 300 pas-
sengers. Ordered by AeroPern, Air Canada, British Air-
ways, BWIA, Delta Air Lines, LTU (Germany), PanAm
and TAP/Air Portugal. New fuseinge/centre engine fair-
ing, instafled first on the -500, may be adopted as standard
for alt TriStar models. Flight testing of this version began
in October 1978, and -300s entered service with British
Airways on 7 May 1979. Extended wingtips and active
aleron system (with 2° low-speed aileron droop for 1%
range improvement) will be introduced on Delta, Pan Am,

in si¥-ab
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LTU ang Air Canada -500s during 1980-81, and will alse
be standard on the TAP aircraft,

L-1011-600. Proposed short/medium-range version
with a foselage 6-48 m (21 f£ 3 in) shorter than that of the
L-1011-500, new wing centre-section but retaining the
outer wing panels of the L-1011-1, a new tail wnit which
climinates the mounting for the third engine but retains
the tailplane-elevator and fin-rudder assemblies of the
L-1011-1, and two RB.211-524B engines the same as
those which power the L-1011-500. Max T-O weight
would vary between 119,750 kg (264,000 Ib) and 134,715
kg (297,000 Ib), providing accommodation for 174-200
Ppassengers over ranges of up to 2,700 nm (5,000 km;
3,107 miles).

L-1011-600A. Proposed version of the L-1011-600,
with a new supercritical wing, advanced high-Tif systemn,
and new tail unit, all constructed from high technology
materials. Power plant and accommodation as for -600,
but max T-O weight 119,750 kg (264,000 ib). Changed
external dimensions include: wing span 43-51 m (142 ft 9
in}; length overall 42.98 m (141 t 0 in); height overalt
16-15 m (53 £t 0 in); wing area 210-3 m? (2,264 sq ft).

Advenced TriStar. The original TriStar prototype
(N1011) continues in use by Lockheed, under the name
Advanced TriStar, to test and develop new ideas and
Systerns that are under consideration for inclusion in
future versions of this aircraft. Tn early 1979, N1011 was
powered by three of the latest 222.4 kN (50,000 b st)
Rails-Royce RB.211-524 turbofan engines. Its equip-
ment included automatic brakes, automatic take-off thrust
control, a flight management system, extended wingtips,
active aileron control, Autoland, direct kit contrel, all-
moving tailplane, an area navigation systetn and moving
map display. It was intended to install during 1979 a new
digital antopilot. .

Automatic brakes operating in conjunction with anii-
skid units ¢nsure that braking js optimurmn at all times, in

1011-500 TriStar extended-range transport in the insignia of British Airways
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The original prototype TriStar, now fiying as the Advanced TriStar testbed for new~technol
es

and

gy equi

technigu

relation to load, speed and weather conditions, Automatic
take-off thrust control allows the pilot to wse reduced
take-off power settings, and to operate from shorter field
lengths than would be normal for such settings. With the
throtties set to provide the requisite take-off power, iz
relation to field iength, altitude and aircraft gross weight,
failure of an engine during take-off would-be offset by
automatic advance of the Femaining two engines £o rated
take—off thrust, or to a pre-set emerpency power rating
limit, thus minimising any time lag that-might be expen-
enced due 10 slow crew Iesponse.

Each wing of the Advanced TriStar has beea extended
at the tip by 1-37 m (4 ft 6 in), resulting in 2 significant

reduction of induced drag, and Pproducing fue] savinps in

the order of 3 per cent. However, the added span gener-
atesan i o wing lift i which would be unac-
ceptable upder certain manoeuvre ar gust loads. This
required the introduction of an active control system, to
provide automatic atleron deBection 1o offset such loads,
thus eliminating the need for wing structural redesign,
By 1 December 1978, Lockheed had delivered 156

L-1011 TriStars to Air Canada, Al Nippon Ajrways,

British Airways, Cathay Pacific, Airways, Court Lige,

Delta Air Lines, Eastern Air Lines, Gulf Air, Lufttran-

sport Unternehmen, Pacific Southwes: Airlines, Sauwdi

Arabian Airlines and Trans World Airlines. Sales totalled

230, with options on 71 more, by 13 Septemher 1979,
The description which follows applies to the L-1011-1

TriStar in #s injtial operational form, except where indi-

cated. The basic structural derails apply to all current

production desivatives:

Tyre; Three-turbofan commerciat iransport.

Wines: Cantilever low-wing monoplane. Special Lock-
heed aerofoit sections. Dikedral at trailing-edge 7° 31’
oninner wings, 5° 30' osthoard, Sweepback at quarter-
chord 35°, The wing consists of a centre-section, passing
‘through the Jower fuselage, and an outer winp panel on
each side. It is of conventional faii-safe construction,
with aluminium alloy surfaces, ribs and spars, and
integral fuel tanks, Hydrauli liy-powered alumini
alioy ailerons of conventional twg-spar box construc-
tion, with aluminium alloy honeyeomb traiiing-edge, in
inboard and outboard sections on each wing, operate in
conjunction with flight spoilers. The low-speed ailerons
extend from approximately 80% of semi-span to within
0:25 m (10 in) of the wingtips, the high-speed ailerons
extend from approximately WBL 387 1o WBL 480 on
each wing. Double-slotted Fowler trailing-edge flaps,
constructed of aiuminium alloy and aleminium alioy
honeycomb. Each flap segment consists of 2 honeycomb
trailing-edge, a~front spar, ribs, skin panels, carriages,
and tracks mounted on the forward segment to provide
for extension -and rotation of the aft segment, A sheet
metal vane surface, actuated by a linkage system during
flap rotation, forms the forward section of the extended
fiap. Four ak ium alioy leading-edge slats outboard
of engine pylon on sach wing. Each segment is mounted
1o two roller-supported tracks and extendsin a circular
motion down and forward for take-off and landing,
Three leading-edge slats inboard of engine pylon on
each wing, made of alumini alloy h mb and

sheet metal fairings. Six spoilers on the upper surface of -

each wing, two jnboard and four outboard of the
inboard atleron, constructed from bonded aluminivm
alloy tapered boneycamb. No trim tabs, Flight controls
fully powered. Each contro! surface system is controlled
by 2 multiple redundant servo actuator system that is
powered by four independent and separate hydrautic
sources. Thermal de-icing of outboard wing leading-
edge slats by engine bleed air.

FusELaGE: Semi—monocqque stiuctare of aluminium
alloy, Constant cross-sectional diameter of 5-97 m{19ft
7.1} for most of the length, Bonding utilised ip skin
joints, for attaching skin-doublers ar joints and arcund
openings to improve fatigue life. Skins and stringers
supported by frames spaced at (+51 m {20 in) intervals,
with fail-safe straps midway between frames, These
frames, with the exceptionof main frames and door-
edge members, are 0-076 m (3 in} deep at the sides of
the cabin, increasing progressively to a depth of (-15 m
(6 in} at the top of the fuselage and below the Aoor.
Fuselage length reduced on 1-1011-500,

of variable-incidence horizontal tailplane-elevator
assembly and vertical fin and rudder, Primary loads of
the fin are carried by 2 conventional box-beam struc-
ture, with ribs spaced ar approx (-51 m (20 in} centres.
The rudder comprises forwarg and aft spars, glassfibre
traibing-edges, hinge and actuator backup ribs, sheet
metal formers, box surface panels and leading-edge
fairings. Elevators are of simitar construction. Truss

s for the tailplane centre-section are built up
from forged and extruded sections. Outboard of the
Cemre-section, consiruction is similar 10 that of the fin
box-beam, leading- and wailing-edges, except that the
surface structure is integrally stiffencd. The clevarors
are linked mechanically to the ¢ iipiane actuation gear,
1o modify its camber and improve its effectiveness. No
trim tabs. Controls are fully powered, the hydraulic
SeIvo Actuators receiving power from four independent
hydraulic sources, nnder control of electronic flight con-
trol system. Control feel i5 provided, with the force
gradient scheduled as a function of flight condition. No
de-icing eqnipment.

LANDING GEar: Hydraulically-retractable tricycle type,
Produced by Menasco Manufacturing. Twin-wheej
upits in tandem on each main gear; twin wheels on nose
gear, which is steerable 65° on each side, Nosewheels
retragt forward into fuselage. Main wheels retract
inward inte fuselage wheel-wells. Olec-pncumatic
shock-absorbers on all ugits, B F. Goodrich forged
aluminium alloy wheels of split comstruction. Majn
wheels have tubeless tyres size 50 x 20-20, Type VIII,
pressure 10-34-11-38 bars (150-165 Thisq in} for short-
to medium-range operational weights, 12-41 bars (180
Ib/sq i) for max-range weight. Nosewheels have tube-
less tyres size 36 x 11-16, Type VII, pressure 1276 bars
(185 ib/sq in), Hydraulically-operated brakes, coatrol-
fed by the rudder pedals. Anti-skid units, with indivi-
duai wheel skid and modulated control, installed in the
noimal and alternative braking systems.

Power PLawr (L-1011-1): Three Rolls-Royce RB.211-
22B turbofan engines, each rated at 187 kN (42,000 Ib
st}. Two engines mounted in pods on pylons under the
wings, the third mounted in the rear foselage at the base
of the fin. Engine bleed air is used to anti-ice the engine
inlet lips. Twe integral foel tanks in each wing; inboard
tank eapacity 30,581 liires (8,079 US gallons), out-
board tank capacity 14,480 Jisres (3,828 US galions).
Total fuel capacity 90,140 litres (23,814 US gallons).
Pressure refuelling points in wing leading—edges. O
capacity approx 34 kitres (9 US gallons) per engine. A
detachable pylon can be fitted between the starboard
engine nacelle and fuselage to permit carmiage of a
replacement engine for another TriStar. Alternative
power plants for -100, -200, -250 and -500 detailed
under model Eistings, These four models each have pro-
vision for additional centre-section tankage, rajsing
fotal fuel capacity to 160,317 Gtres (26,502 US galioas)
in -100 and -200, and 119,774 kitres (31,642 US gal-
loms) in -250 and -500.

ACCOMMODATION: Crew of 13, First class and coach mixed
accommodation for 256 P , with a 1 of
400 in all-economy configuration. Alternative inter-
mediate scating capacities are provided by using eight
seat-tracks which permit 6, 8, 9 or 10-abreast seating,
with two full-length aisies. Underfioor galley, Seven
lavatories are provided, two forward and five aft, Three
Type A passenger doors of the upward-opening plug

i e,

type on each side of the f tage, one pair ly
aft of flight deck, one pair forward of wing, one pair aft
of wing. Two Type I emergency exit doors, one each side
of fuselage, at rear of cabin, replaced by twe Type A
doors for 10-abreast seating. Baggage and freight com-
partments beneath the floor able 16 accommodate 16
contiiners, totalling 71-58 n? (2,528 cu ft), and 19-8 m*
{700 cu ft) bulk cargo (19 containers and 14-2 m?; 500
cu ft in -500),

SysTEMS: Air-conditioning and Pressurisation system,
using engine bleed air or APU air combined with air-

Zear retraction and nosewhee! steering, etc. Electrical
system includes four 120/208V 400Hz alternators, one
on each engine and one driven by the APU, which is
sited in the aft fuselage. APU provides grouad and
in-flight power, to an altitude of 9,145 m (30,000 fi),
producing both shaft and poeumatic power for utilisa-
tion by the electrical, environmental control and bydr-
aulic systems. Integral electric heaters to anti-ice
windscreens, pitot masts and total température probes.
AVIONICS AND EQUIBMENT: $Standard equipment includes
two ARINC 546 VHF communication transceivers, two
ARINC 547 VHF navigation Systems, two ARINC 568
imterrogator units, an ARINC 564 weather.radar sys-
tem, two ARTNGC 572 air traffic contral transponders,
partial provision for a dual collision system, three verti-
cai gyros, and full bilind-flying instrumentation. Space is
provided for installation of two ARINC $33A HF
transceivers and a dual SATCOM system.
DiMENSIONS, EXTERNAL:
Wing span
Wing ¢hord at root
Wing chord at tip

47-34 m (155 ft 4 in)
10-46 m (34 1 4 in)
3-12m (10 £t 3 in)

‘Wing aspect ratio 695
Length overal};
-1, -100, -200, -250 34-17 m (377 #.8% in)
-500 50-05 m (164 ft 2% i)
Height overal 16-87 m (55 ft 4 jm)
Tatlplane span 21-82 m (71 ft 7 in)
‘Wheel rack 1697 m (36 ft 0 in)
Wheelbase: =
-1, -100, -200, -250 21-34 m (70 & © i)
-500 19-71 1 (64 ft § in)
FPassenger doors (each): Height 1-93 m (6 & 4 in)
Width 1407 m (3 & 6 in)
Height 10 sill 4-60m (151t § jn)
Emergency passenger doors {each}:
Height 152 m (5 £t 0 in)
Width 061 m (2 fi O in)
Height to sill 4-60 m (15111 in)

Baggape and freight compartment doors (forward and
centre): Height 273 m (51t 8 in)
Width 1-78 m (5 ft 10 in)
Height to sill 272 m (8 ft 11 in)

Baggape and freight compartment doors {aft):

Height 1-22 m (4 ft 0 in)
Width 1-12 m (3 & 8 in)
Height 10 sill 292m (9 f1 7 in)

DIMENSIONS, INTERNAL:
Cabin, excl flight deck and widerfloor galley:

Length 41-43 m (135 ft 11 in)
Max width 577 m (18 ft 1 in)
Max height 24l m (7 111 in}
Floor area:

-1, -100, -200, -250 215-5 m? (2,320 sq ft)
-500 192:6 m* (2,073 sq fi)
Volume 453 m’ (16,000 cu f1)
Baggage/cargo holds, bulk capacity:
-1, -100, -200, -250 110-4 m® (3,900 cu fr)

-500 118-9 m® (4,200 cu 1)
AREAs:
Wings, gross 320-0 m* (3,456 sq fi)

Ailerons (total)
Trailing-edge flaps (total)

14-86 m* (160 sq fr)
49-80 m* (536 sq ft)

Leading-edge slats (total):
inboard sars 11-52 m? (124 sq fr)
outboard slats 21-93 m* (236 sq ft)

19-88 o (214 sq ft)

Spoilers (10tal)
Fin 51:10 m? (550 sq ft)

Rudder 11-89 m* (128 sq )
Tailplane 119-10 m? (1,282 sq ft)
WEIGHTS:

Operating weight empty:
-1 109,045 kg (240,400 ib)
-100 110,720 kg {244,100 Ib)
-200 111,495 kg (245,800 Ib)
-250 112,969 kg (249,054 Ib)
-500 109,298 kg (240,963 Ib)

Max paytoad: -1 38,373 kg (84,600 Iy
-100 34,427 kg (75,900 Ib)
-200 33,020 kg (72,800 ib)
-250 40,345 kg (88,946 Ib)
-500 44,015 kg (97,037 Ib)

Max T-O weight: -1 195,045 kg (430,000 1b)
-100 211,575 kg (466,000 1b)
-204 216,363 kg (477,000 1b)
-250, -500 224,980 kg (496,000 Ib)

Max zero-fue] weight: «1 147,417 kg (325,000 ib)
-164, -200 145,150 kg (320,000 ib)
-250, -500 153,315 kg (338,000 Ib)

Max landing weight: -1 162,385 kg (358,000 ib)
-100, -200, -250, -500 166,920 kg (368,000 Ib)
PERFORMANCE (A: L-1011-1 at max T-O weight of
195,045 kg: 430,000 1b; B and C: L-1011-100 apd
L-1011-200 respectively at max T-O weight of 211,375
kg: 466,000 1b; D and E: L-1011-2560 and L-1011-500
pectively at max T-O weight of 224,980 kg: 496,000

cycle refriperation. Pressurisation system
cquivalent of 2,440 m (8,000 ft} conditions to 12,800 m
(42,000 ft), Normal cabin pressure differental (582
- Fout independent 207 bar (3,000
Ib/sq in) bydraudic Systems provide power for primary

Tan Unir: Conventional cantilever structize, consisting

flight i surfaces, nomaal brake power, landing

To, except where indicated):
Never-exceed all versions
Mach 0-95 (435 knots; 806 km/h; 501 mph) CAS
Max cruising speed, mid-cruise weight at 9,145 m
{30,000 fr): A 520 knots (964 km/h; 599 mph)
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LOCKHEED-GEORGIA COMPANY

¥ the world's largest afreraft production plants under a

B 515 knots (954 knv/h; 593 mph)
C 330 knots (982 km/h; 610 mph)
D.E 425 knots (973 km/h: 605 mph)

Econ oruising speed, mid-cruise weight at 10,670 m
(35,000 f1): A, B 480 knots (390 kn/h; 553 mph)
C,D,E 4835 knots (899 km/h; 558 mph)

Stalling speed at max landing weight, flaps and gear up:
A 148 knots (274 km/h; 170 tnph}
B,C,D,E 151 knots (280 km/h; 174 maph)

Stalling speed at max landing weight, flaps and gear
down: A 108 knots (200 km/h; 124 mph)
B,C,D 109 knots {202 km/h; 126 myh})
E 111 knots (206 kuh; 128 mph)

Max rate of climb at S/L: A 256 m (2,810 ft)/min
B : 765 m (2,510 ft)/min
C ' 847 m (2,780 ft)/min
B, E 777 m (2,550 ft)/min

Service ceiling, al) versions 12,800 m (42,000 f}

FAR T-O field length: A 2,426 m (7,960 ft)

B 3,243 m (10,640 ft)
C 2,460 m (8,070 fr)
D 2,838 m (9,310 fi)
E 2,975 m (9,760 fr)
FAR landing field length, at max landing weight:
A 1,734 m (5,690 f1)
B.C,D 1,768 m (5,800 )
E 1,957 m (6,420 ft)

LMI‘II:!'-'IJ = AIMUHAR T UDA 370

The projected
twin-engined
L-1011-6004, with
additional side
elevation {bottom} of
L-1011-600 (Pilot Press)

Range with max passengers and baggage, international

reserves: A 2,870 nm (5,319 km; 3,305 oailes)
B 3,660 nm (6,783 km; 4,215 miles)
C 3,680 nm (6,820 km; 4,238 miles)
D 4,520 nm (8,376 km; 5,205 miles)
E 35,209 nm (9,653 km; 5,998 miles)

Range with max fuel, intemational reserves:
A 4,360 um (8,080 km; 5,021 miles)

4,820 nm (8,932 km; 5,550 miles)

4,880 om (9,044 km; 5,619 miles)
5,900 am (10,934 km; 6,794 miles)
6,150 nm {11,397 km: 7,082 miles)
OPERATIONAL NOISE CHARACTERISTICS (FAR Pt 36):

mEow

T-O notse jevel 97 EFNdB
Approach noise level 163 EPNdB
Sideline noise level 95 EPNdB

86 Soath Cobb Drive, Marietta, Georgia 30063
Lockheed-Georgia’s main building at Marietta is one of

single roof. Ajreraft in coment production on jts assembly
lines are the C-130 Hercules transport and its
comvmercial counterpart, the 1. 100,
Lockheed-Georgia had a total of approximately 9,000
ployees at the beginning of 1979,

LOCKHEED MODEL 382 HERCULES
USAF designations: C-130, AC-130, DC-130, HC-130,
JC-130, RC-139 and WC-130
US Navy designations: C-130, DC-130, EC-130 and
LC-130
US Marine Corps designation: KC-130
US Coast Guard designations: EC-130 and HC-130
Canadisn Armed Forces designation: CC-120
RAF designations: Hercules C.Mk 1 and W.Mk 2
The C-130 was designed to a specification issued by the
USAF Tactical Air Command in 1951. Lockheed was
awarded its first production contract for the C-1304, in
September 1952, and a total of 461 C-130As and
C-130Bs was manufactured. Details of these basic ver
sions and of many variants for special dutics can be found
in the 1967-68 and 1975-76 Jane's. Later military ver-
sions of the C-130 are as follows:

C-130E (Lockheed Model 382-44). E ded-ran,
development of C-130B, with four 3,020 kW (4,050 ebp)
T56-A-7 turboprop engines and two 5,145 litre (1,360 US
gallon} underwing fuel tanks, Deliveries began in April
1962, and by February 1975 the planned production of 2
total of 503 C-130Es had been completed. Details of the
basic C-130E can be found in the 1973-74 Jane's.

EC-130E. Electronic sarveillance version for USAF to
replace Lockheed 5C-1215. Large blade antennae added
above dorsal fin and under each outer wing. Smaller
antennae include horizontal blade on each side of rear
fuselage. Bullet-shape canisters outhoard of each under-
wing antenna and at extreme tail of aircraft house trailing
wire amtenpae which extend several inndred feet behind
the EC-130E in flight. s

EC-130G. Redesignation of four C-130Gs acquired by
US Navy. Equipped with VLF radio to telay emergency
action messages to Fleet Ballistic Missile submarines any-
where in the world. 2

C-130H. Similar to eardier Hercules models except for
more powerful engines: T56-A-15 turboprops rated at
3,661 kKW (4,910 ehp) for take-off, but limited to 3,362
kW (4,508 ehp). Deliveriesto USAF began in April 1975,

HC-130H. Lockheed was awarded two initial contracts
in September 1963 for this extended-range air search,
Tescue and recovery version to be utilised by the Aero-
space Rescue and Recovery Service of the USAF for aerial
recovery of personnel or equipment and other duties, The
US Coast Guard subsequently ordered seven. A folding
nose-mounted recovery system makes possible repeated
pickups from ground of persons or objects weighing up to
227 kg (500 1b) including the recoverable gear. Four 3,661
kW (4,910 etp) (limited to 3,356 kW; 4,560 ehp) Alfison
T56-A-15 turboprop engines, each driving a Hamilton
Standard 54H60-91 four-blade constant-speed propeller,
Normal fuel tankage as for C-130H. Provision for instal
ling two 6,184 litre (1,800 US gallon) tanks in cargo
compartment. Normal crew of 10, coasisting of pilot, co-
pilot, navigator, 2 flight hanics, radic op T, 2
loadmasters and 2 para-rescue technicians, with provision
for additional pilot and navigator for long missions. Stan-
dard equipment includes four 6-man raits, two litters,

Large fairings forward of the fin and ummmmsmem,dkﬁngnishmemsmmz

KC-130H. A tanker version of the C~130H, very similar
to the KC-130R, Exported to Argentina (2), Brazil (2),
Israel {2), Saudi Arabia (6) and Spain (3).

C-136K, This is basically a C-130H, modified for use by
the Royal Air Force. Much of the electronics and

bunks, 16 personnel kits, recovery winches, 10 flare Jauz-
chers. Total of 66 delivered, of which the first one flew on.8
December 1964. Four modified as JHC-130H with added
equipment for aerial recovery of re-entering space cap-
sules. One modified by LAS to DC-130H,

S+



UEM-D GO P Gt
1109 n miles ¢2,054 km; 1,276 miles)
in foe? procedyre
1,216 r miles (2,252 km; 1,399 miles}
at optional max T-O weight:
high-speed procedure
) 1,535 n mifes (2,843 km; 1,766 miles)
min fuel procedure
1,665 n miles (3,083 kny; 1,916 miles)
PERFORMANCE (Folcker 50 Utiliny):
Range;
50 passengers 1,818 o miles (3.366 km; 2,092 miles)
5,000 kg (11,023 Ih) cargo
1,865 n miles (3,454 km; 2,146 miles)
48 troops 1,348 n miles (2,496 Jan; 1,551 miles)
27 sreschers 2,013 o miles (3,728 km; 2,316 roilex)
PERFORMANCE (Fokker 50 High Performance, PW127B
engines). As Fokker 50/PW 1258 engines except:
Service ceiling ORI typical mission weight 17,830 ke
(39,308 b}, ISA 4,970 m (16,300 fi)
T-0 field length for typical mission T-O weight at 8/,
850'm (2,790 ft)
Landing fieid leagth for typical mission landing weight at
LOI5 m ¢3,330 f)
Range with 5¢ passengers and mserves for
45min continwed cruise at longrange schedule and
&7 n mile (161 km; 100 mile) diversion-
at standard max T-O weight:
high-speed procedure i
1,097 o mides (2,031 knn; 1,262 miles)
min fiel '

1,186 o miles (2,196 km; 1,365 mileg) .

at optional max T-O weight:
high-speed procedure
1,521 n miles (2,817 km; 1,750 miles)
i feel procedure
’ 1,628 n miles (3,015 km; 1,873 miles)
30):

OPERATIONAL NOHE LEVELS (Fokker
T-0 £1.0 EPNJB
Approach 96.7 EPNdB
Sideline 85.0 BEPNAB
OPERATIONAL NOISE LEVELS (Fokker 50 High Performance,

PWI27B engines):

T-0 £1.5 EPNdE
96.7 EPNdB
Sideline &5.0 EPNdB
UPDATED

FOKKER 60
TYPE: Twie-tarboprop transport; strerched version of Fokker
50

PROGRAMME: RNethAF order for four placed February 7094
launched full development; mainly for non-airline
customers; first flight (U-01) 2 November 1995; first
defiveries (U-02 and U-03) 10 June 1996,

CURRENT VERSIONS: Fokker B0: Baseline sircraft. Details
refer mainiy to this version, but where indicered to Folkker
60 Utilizy.

Fokker 60 Utility: A 162 m (5 £t 3% in) stresched
version of the Fakker 50 three-door configuration;
normally equipped with upward-opening, starboard front

large cargo door (height 1.78 m; 5 fi 10 in, width 3.05 m;

10ft D} and a heavy-duty fioor; nultipurpose door

theight 1.65m; 5f Sin, width 1.30m; 4ft 3%im)

available 2s an option. Fokker 60 Utility launched
February 1994, Applications incinde:

Staff transport: As a{corporate) shuttle the Fokker 60
camy up to 68 passengers, depending on cabin layout.

& T

The aircraft is equipped

inciuding L33 contsiners. Both aircraft can be equipped
with 2 voller track apd bailmar system. Convertibie
h'aasportBomtheFokku-SOUﬁligvandFold:er

Unility can be changed from a Passenger layout into an gli-
ca:goﬂirm’aft"l'heaircmfrisequipped with a removable
aft cargo wall, emovable overhead bins (inciuding PSUs),
Dassenger seats, galley and toilet, Tactical transport: The
tactical VETSion is normally equipped with the
mbltparpose door. The aircraft cag be used for (para)troop

supply dropping the aircraft s e
moduies (Fokker 50 Utility, 48 seats: Fokker 60 Uility, 55
seats), para/sapply.dropping gear and adaptations (lighting
and communication), For medevac aperations the airczzft
is equipped with siretchers (Fokker 50 Usility, 27
stretchers; Fokker 60 Urility, 30 stretchers).
Fokker passenger Dransport: Passenger version for
60 passangers for official or commercial use being studied.
CUSTOMERS: RNeﬂ:AFordm-edfourFokkerGOUﬁEry in
February 1994 for No. 334 Squadron at Binduoven. First
flight 2 November 1995; initial deliveries (two) 10 June
1996.

POWER PLANT: Two 2,050 kW (2,750 shp) Prar & ‘Whitney
Canada PW1278.
DIMENSIONS. EXTERNAL: As for Fokker 50 except:

Length overali 26.87 m {88 fi 2 im)
Height overall 839 m (27 fr 44 in)
‘Wheelbase W0.72m (35 £ 2 in)

DIMENSIONS. BTERNAL: As for Fokker 50 except:
Cabin, excl flight deck: Eength 16.87 m (55 ft 4% in)
Floor area {excl toilet) 344 m? (370 sq fiy

Volume 65.0 m* (2,295 ci ft)
Baggage/cargo volume (standard commuter version):
Mazin compartment 10.9 1w (386 cu fr)
Gverhead hins 26m (9 cuft)
AREAS: As for Fokicer 50
WEIGHTS AND LOADINGS (Fokker 60):
Typical operating weight emply 13,328 kg (29,383 Ib)
Max fuel load 4,123 kg (9,090 1b)
Max payload 7372 kg (16,252 Toy
Max ramp weight: standard 21,995 kp (48,490 Ib)
opfionat 22,995 kg (50,605 Ib)
Max T-O weight: standard 21,950 kg (48,391 Ib)
optional 22,950 kg (50,596 Ib)
Max landing weight 21,750 kg (47,950 1b}

M zero-fact weight 20,706 kg (45,653 Ib)

U-04, the last Fokker 60 Liility for the Royal Netherlands Air Force (Paul Jackson)

Fokker 60 UulitywithdefensiveaidsunderwingsandhmmiLblusswapviewuflargedooron starboard

side of forward tuselage (Jane’s/Mike Keep)

1997

Max wing loading:
standard 313.6 kp/m? (64.31 Ib/sq fr)
optional 3279 kg/m? (67.24 Ib/sq f1)
Max power loading: standard  5.35 ke/kW (8.80 To/shp)
optional 5.60 kg/kW (9,20 Ib/shp}

WEIGHTS AND LOADINGS (Fokker 60 Utility);
Typical operating weight empty 12,884 kg (28,404 by
Max fuel load: standard 4,123 kg (9,090 1b)
*optional 5,980 kg (13,184 Ib)
Masx payload 7.816 kg (17,231 1p)
Max ramp weight 22,955 kg (50,607 Ib)
Max T-0 weigh 22.950 kg (50,596 1)
Max landing weight 21,750 kg (47,950 ib)
Max zero-fuel weight 20,700 kg (45,653 In)
Max wing loading 327.9 kgim? (67.24 Ibssq f)
Max power loading 5.60 kghcW (9.2¢ To/shp)
*including optional centre-wing tanks; OWE increased by
165 kg (364 Ib)
PERFORMANGE:

Max operating Mach No. Mumo) 0.507
Typical cruising speed 280 kt {519 kan/h; 332 mph)
Typical climb speed 170 kt (315 km/h; 196 wmph)
Typical descent speed 250 kx (463 km/h; 288 mph)
Max operating altmde 7.620 m (25,600 f)
Service ceiling OEL typical mission, AUW of 19,554 kg
(43,109 Ih), ISA. 4,080 m (13,350 #t)
T-O fieid iength for typical mission T-O weightat S/ ISA,
15° flap 1,054 m (3,460 fi)
Landing field length for typical mission landing weight at
S/, ISA, 35° flap LII8 m: (3,670 f1)

Range (Fokker 50) with 60 passengers and baggage,
feserves for 45 min continved cruse a long-range
schedule and 87 n mile (161 km; 100 mile) diversion:
al standard max T-O weight:

high-speed procedure
110§ n miles (2,052 km; 1,275 miles)
min fuel procedure
1,188 p miles (2,200 km; 1,367 miles)
at optional MTOW:
high-speed procedure
1,488 o miles (2,757 km: 1,712 miles)
min fuel procedure
1,396 n miles (2,956 km: 1,836 miles)
Range (Fokker 60 Utility):
60 passengers or 50 troops
1,600 a miles (2963 km; 1,84] miles)
7,000 kg (15,432 1)
1,050 n miles (1,944 ke: 1,208 miles)

27 streschers 1,700 n miles (3,148 kan; 1,956 miles)

OPERATIONAL NOISE LEVELS:

Comply with ICAD Amnex 16, Chapter 3/FAR Pt 36,
Stage 3

UPDATED

FOKKER 100

TYPE: Twin-turbofan short/medium-haul airliner.

PROGRAMME: Announced sinmltanecusly with Fokker 50 on
24 November 1983; derived from F28 Mk 4000, which jt
superseded in production: buil in collaboration  with
Daimler-Benz Aerospace Airbus and Shorts; first flights
(PH-MKH) 30 November 1986 apd (PH-MKC) . 25
February 1987; complies with FAR Pi 36 Stage 3 naise
Tequirements; Dinch RLD certification 1o JAR 25 on 20
November 1987, followad by Cat b antoland centificate
June 1988. |

First aircraft delivered to Swissair 29 Felmuary 1988:

FAA type approval granted 30 May 1989; centification of
version wiﬂzd:ehigherrdeayMkﬁSO(ﬁmﬁownon
PH-MKH on 8 June 1988) received on 1 July 1989; firsc
delivery of Tay Mk 650 version same day io USAir. -

CURRENT VERSIONS: Fokker 100 Swmndard airtiner;
description applies 1o this versi

Fokker 1000C: Quick-change version manufactured

s gtandard Fokker 100 and modified o QC specification
by 2 sab o, 20 mi hangeover by three-person
ground crew. Modifications inchde large (3.40 x 1.93 m;
1 ﬁ2inx6ﬁ4in)mgodnu-:tﬁmuonpmsidc; 11 seat
pallets (interchangeable with CAIgo containers). Capacity
in all-cargo role for five LDO/LIY7 containers plus one half-
siucuntainet,mnprollmscunmim.Maﬁmum
straciural payload 11500 kg (25,353 1b), range with




typical 10,000 kg (22,046 Ib) cargo load estimated at more
than 1,600 n miles (2,963 km; 1,841 miles). All-passenger
version seats 88 with smaller overhead bins and additional
side bins.

Fokker 70: Shoriened version: described separately.

Fokker Executive Jet 100: VIP/Corporate Shuttle
version, extended range optional on Executive Jet H0OER
with belly tanks; interior custom-buiit.

Fokker 130: Planned stretched version; 30 per cent of
design work complesed before ann of company
bankrupicy.

Fokker marketed the Fokker 100 and Fokker 70 as the
Fokker JetLine,

CumszﬁmordetsmlhdszokkerIOOsby
December 1995, of which 250t was delivered June 1994,
ai&noughmemdmwmcanceﬂedinﬂm]ightof
Folker’s difficulties. By March 1997, Fokker had built 283
atrerafi.

Deliveries were made to; Air Eorope (nine); Air Gabon
(one); Air Inter (five); Air Ivoire {one); Air Littoral (four);
American Airlines (75); Aviacsa (four): Bangkok Airways
(one); British Midland (four); China Eastern (10); Formosa
Adrlines (two); Garuda (five); Inter-Canadian (seven}); Iran
Air {seven); Ivory Coast government (one); KLM (six);
Korean Air {12); Merpati Nusantarg (one); Mexicana (10);
Midway (cight); Palair Macedonian (thzee); Pelits {one);
Pormgalia {four); Royal Swazi National Airways
Corporation (one); Sempati (nine): Swissair (10); TABA
Brazil (two); TAM Brazil (22); TAT {12); Transwede
(six}; US Air (38). Fokker rotained the two PIOtOLY pes.

DESIGN FEATURES: Compared to F28 Mk 4000, Fokker 100 has
stretched fuselagz, extended and redesigned wings, Rolls-
Royce Tay mrbofans, compietely new CRT and digitat
ARINC 700 flight deck, lowest OWE/seat in its class, new
cabin interior, and exiensively modernised systems,
considerable use of composites materials,

Major options include intecmediate (44,450 kg;
98,0001b) and bigh {45,810 kg; 101,000 Iy) maximumn
T-O weights, higher thrust Tay Mk 650 engines; higher
capacity air conditioning systent; forward toilet. Moving
belt loading system.

Fokker designed transonic wing sections, offering
substantially improved aerodynamic efficiency, especiaily
at high speed; thickmessichord ratio up to 12.3 per cent an
inner panels, 9.6 per cent ar tip; dihedral 2° 307 sweepback
at quarterchord 17° 27" Fokker imcorporated design
changes developed for the Fokker 70 on the Fokker 100;
these include modernised JetLine interior and enhanced
avionics capability; both aireraft may be operated by flight
CTEWS UNGer 2 CONIOn type rating.

FLYING CONTROLS: Hydraulically acwuated; fully powered
alierons {in third mode, both zilerons driven manually with
assistance of unlockable servo tabs), boosted elevators
with magual back-up, and powered rudder with mangal
third mode; variable incidence tailplane (third mode is
electric operation); doubie-slotted Fowler faps with
electrical altemative extension; five-panel lift dumpers in
front of fAaps on zach wing; sideways-opening airbrakes
form rear end of fuselage.

STRUCTURE: Light alloy, fail-safe hot-bonded for 45,000
cycle crack-free life and 90,000-cycle economic tepair life;
except for CFRP silerons and flaps, AFRP wingffuselage
fairing panels, honeycomb sandwich/multiple spar fin,
AFRP dorsal fin, CFRP rudder, and CFRP/GFRP with
Nomex core quickly detachable sandwich fioor panels.
Nacelles manufactured  from composites  matersals.
Daimler-Benz Aerospace Airbus built large fuselage
sections and tail section, wings by Shorts; engine nacelles
and thrust reversers by Nonthrop Grumman,

LANDING GEAR: Hydraulically retractable tricycle type, with
twin wheels on each onit_ Main units, by Menasco, retract
inward jote wing/body fairing; nosewheels, by Dowty,
retract forward; shock-absorber in each unit Goodyear
tyres, size H40 x 14-19 on main units (pressure 9.38 bars;
136 lby/sq in), size 24 x 7.7-10) (pressmme 6.21 bars; 90 Ibisg
in) on nose unit; Loral nouhiple-disc carbon brakes, with
anti-skid and taxi brake select systems; stesrable nose unit
{effective angle about 76°); minimum pavement width for
180° turm, 22.2 m (72 fi 10 in).

POWER PLANT: Two 61.6 kN (13,850 jb st) Rolls-Royce Tay
Mk 620 turbofans, fitted with thrust reversers and Prion-
mounted on sides of rear fuselage; option of 67.2 kN
(15,100 Ib st} Tay Mk 650 mrbofans. Fuet in 4,820 litre
{1,274 US gallon; 1,060 kmp gailon) main ok in each
wing a5 standard. From 1993, at same time a5 45,810 kg
(101.000 1) MTOW optiow, an integral centre-wing tank
with capacity of 3,725 litres (984 US gallons; 819 Iop
gallons) b standard, and replaced original bag tanks,
bringing total capacity o 13,365 litres (3,531 US gallons,
2,940 Imp gallons), Refuelling point under starboard wing,
oear wingffuselage belly fairing. Oil capacity (two
engines) 41 kg (90 Ib).

AccommubaTion: Crew of two on flight deck: three cabin
anendants. Standard accommodation for 107 passengers,
in five-abreast seating at 81 cm (32 in) pitch. Optionai
layouls inclnde 12 first class seats (four-abregst) at 91 cm
(36 in) pitch plus 85 economy class (five-abreast) at 83 cm
{32 in); 55 business class at 88 cm (34 in) plus 50ecotomy

939Imm

37.?)1:1
4 2011
() 755
1529 mi (—V‘r‘n% wgﬂ;ﬂ Al 15038 &
G020 19.0 59".12mm

1
. § | i i

: T
: 2893 mm :
T aesmen T
|

‘ 1216 in :

Cabin cross-section of standard Fokker 100 and 70
1996

toilets, two wardrobes, fwo other stowagesfwardrobe
Cowpariments, offering a total of 8.2 m?* (288 cu ft) of
cay-on baggage space, including overhiead bins. Oxygen
sysiem for crew and . Outward- and forward-
opcujngpmngerdouratfmntofmbinonportsidc.
Outward- and forward-opening service/emergency door
opposite on starboard side. Optional downward-opening
passenger door with integral stairs. Optional service/
emergencydooroupoﬂsideofaﬁcahinpermilsseaﬁng
capacity to be increased to 122, ‘Two overwing cmergency
exits (inward-opening plug type} on each side. Two
underfioor baggage/cargo holds (one forward of wing, one
aft), with three identical, upward-opening cargo doors on
starboard side. Option foramuvingbeltloadingsystem.

Sy5TemS: AiResearch air’ conditioning and pressurisation
systemt (maximum differential 0.52 bar; 745 Ibisg in).
Two fully independent hydraudic systemns for actuation of
fiight contro] surfaces, landing gear, brakes and nosewhee]
sicering.  AiRescarch  prenmatic systern;  Sundstrand
integrated drive generator -electrical supply sysiem.
AiResearch themmnal anti-icing system for wings and tai]
unit. Electric asti-icing of flight deck windows, pitot tubes,
smﬁcvmls,mgleofmackvamandicedewcmrpmbe.

AlliedSignal GTCP36-150RR APU standard, with
digital conirol; can be started and operated up to 10,670 m
(35,000 ft). ’

AVIONICS: Conuns; Standard equipment includes duz) VHF
com (ARINC 716) with third optional; single ATC
transponder (ARTNC 718} with second optional; cockpit
voice recorder {ARINC 557); digitally controlled andic
management system (ARINC 736); PA system (ARINC
715), ‘mwsic reproducer. Dual HE com (ARINC 719)
optional; Selcal (ARINC 714) optional; datslink
{optional),

Radar: ARENC 708 weather radar.

Flight: Standard navigation equipment includes dual
VOR with marker beacon receiver (ARINC 711); dual ILS
(ARINC 710); dual DME (ARINC 709); single ADF
{ARINC 712); dnai radio altimeters (ARINC 707). Collins

FOKKER—AIRCRAET: NET HERLANDS 311

digital aircraft flight control and augInentation system
(AFCAS) for Ca U approaches plos doal-channel full
flight regime autothrotfle  system: Collins  Bight
management system with integrated global positioning
system (FMS/GPS) (ARINC 756}; dual IRS {ARINC 704)
and YRS (ARINC 705); dual digital air data systems
(ARINC 706); digital ilight acquisition unit (ARINC 717);
flight data recorder (ARING 717); ground proximity
warhing system (ARINC 723); flight wamning compiter
system {ARINC 726) with full flighc envelope protection.
Options include aircraft condition monitoring  system
(ARINC 717); ACARS (ARINC 724); TCAS (ARINC
735); windsh ing systen; Cat. [¥fa or Cat, NIIb
(TSmZSOﬁRVRananDH)aumhndmpabiﬁty;dual
FMS/GPS and third IRS.

Instrumentation: Collizs EFIS  electronic fiight
instrament system with primary flight display (PFD) for
each pilot, and maltifunction dispiay system (MFDS),
consisting of two CRTs on centre flight instroment display
pamel; PFDs and MFDSs identical in size; dark cockpit
philosophy emphasised in every system. New centzalised
fanit display anit (CFDU) on port side of flight deck
entrance has replaced maintenance test papel.

DIMENSIONS, EXTERNAL.:

Wing span 2808 m (92 ft 144 iy
‘Wing chord: at root 528 m (17 fr 4 in)

attip L26 m (4 ft 1% in)
Wing aspect ratio 8.4
Length overall 35.53 m (136 £t 6% in)
Fuselage: Length 32.50 m (206 ft 7% in)

Max diameter 330 m (10 £ 10 in)
Height overall 351 m (27 £ 10% in)
‘Failplane span i 04 m (32 ft 1% in)

5.04 m (16 £t 6% i)
14.01 mr{45 fr 114% im)
1.82m (6 ft 1 in)
0.78 m (2 ft 6% im)
130m (4 £t3 in)
063 m (2 f ] im)
Cargo compartment doors (fwd and fear, st
Height (each) 1.43 m (4 ft 8% in}

‘Wheel track (c/l of shock-stuis}
‘Wheelbase

Passenger door (fwd, port): Height
Width

Service door (fwd, sthd): Height
Width

Width (each) 144 m ¢4 ft 8% i)
Height to sili (MTOW):
fwd hold, fwd door L20 e (3 ft 10% in)
fwd hold, rear door 127m (4 ft 2% im)
aft hold door 1.36 m (4 ft 6 in)
Overwing emergericy exits (four):
Height (each) 0.91 1 (3 ft 0 i)
‘Width {each) 051m( ft§in)

EHMENSIONS, THTERNAL:
Cabin, excl Bight decic Length’
Max length of seating area
dth

21.19 m (69 £t 6% in)
18.80 m (61 ft 8% in)

Max wi 3.10m (10 £t 2 in)
Width at floor 2.89 m (9 ft 5% i)
Max height 201 m {6 ft 7' in)
Mar floor area 38.5 m? (630 sq fi)
Mazx volume 107.6 e (3,799 cu fi)
Overhead stowage hins (total) 521 (182 cu ft)
Additional baggage space (total) 3.0 m (106 cu ft)

Fokker 100 short/medium-haul transport {two Rolis-Royce Tay turbofans) (Jane’s/Dennis Punnets)
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A 1,855 m (6,090 &)

B 4,720 m (5,645 fr)
(o4 1,825 m (5,990 f1)
FAR landing field length ar 8/, 1SA, at max landing
weight: A 1,320 m (4,336 1)
B.C 350 m (4,420 f)
Ratge with 107 Passengers and baggage:
A 1.290 n rmiles (2,389 km: 1 484 miles)
B L5350 a miles {2,870 km; 1,782 miles)
C 1,680 0 miles (3,111 km; 1,933 miles)

GPERATIONAL NOISE LEvELS: Comply with FAR Py 36 Stage 3,
ICAO Anpex 16 Chapter 3, Washington National night
time limits and Orange County (SNA) Class E exempL (A,
B and C as for Weights and Loadings): '

T-O, ftyover, acteal: A 83.4 EPNdR
B 81.8 EPNdB

C 82.7 EPNdB
T-0, yover, margin to Pt 36, St 3: A —5.6 EPNdR
B ~72 EPNdB

C ~6.3 EPNdB
T-O, sideline, aciual: A 80.3 EPNgB
B 91.7 EPNAB

C 91.6 EPNJB
T-0, sideline, margin to Pz 36, St 3: A —3.4 EPNdE
B —-3.2 EPNdB
[0 ~3.4 EPNdB
Approach, actual: A 93,1 EPNdB
B 93.0 EPNdB
C 93.0 EPNJE
Approach, margin 1o Pt 36, 5t 3: A —-5.6 EPNJB
B —-5.8 EPNdB

C -5.9 EPNdE
UPDATED

FOKKER 70

* TYPE: Twin-turbofan short/mediom-haal airlinar,

! PROGRAMME: Authodsation to proceed given November
1992; programme kaunched June 1993 with orders for 15
aircrafi (see Customers); Ruselage strucwure derived from
Fokker 100 by removing two fuselage plugs (one forward
and one aft of wing); assembled on same production lige as
Fokker 100; built in coilaboration with Daimler-Benz
Aeraspace Airbus (fuselage sections) and Shorts (wing};
madification of second Fokker 100 prototype inio Fokker
76 configuration started 9 October 1992; first flight (PH-
MKC) 2 Aprii 1993; final assembly of first production
aircraft started Febmary 1994; first flight (PH-MKS) 12
July 1994; RLD and FAA cenification granted 14 October
1994 first delivery (N322K ex PH-MKS 1o Ford Motor
Company) 25 October 1994; K CAA certification April
1995,

CURRENT VERSIONS: Fokker 70: Standard airliner; description
opplies i This version.

Fokker Executive Jet 70 VIPicorporate shuttle

— versiot; extended range availabie optionally with belly

Fokker 100/70 flight deck showing large-screen EFIS, control systems displays and two flight management ianks; interior custom built. First delivery 25 October 1994

cortrol and display panels on Geftre console. Autopilot controls are just beneath the olareshiald 1996 to Ford Motor Company.
Fokker Executive Jet 70ER: Long-range executive
Underficor compartment volume: PERFORMANCE (A, B and C as in Weights and Loadings): version with increased fuel capacity extending range to
fwd 95 (335 cu 1) Max operating Mach No. .77 3,237 n miles (6,000 kug; 3,728 miles}; first (and so far
aft 7.2 (256 cu fr) Max operaring speed at 7,770 m (25,500 #1), ISA: only) delivery 15 December 1965 10 Kenyan povernment,
AREAS: AR C 462 kt (856 km/h; 532 mph)  cusTomers: Firm orders totalied 71 by December 1995, some
1ngs, gross 93.50 m* (1,006.4 sq ft) Approach speed at max landing weight: of which were cancelied. By March 1997, 48 Fokker 70s
Adlerons (total) 3.53 7 (37.98 sq fr) A 128 ia {237 lan/h; 147 mph} had been produced and delivered to Air Littoral (five);
Trafling-edge faps (tokal} 17.08 m? (}83.85 sq fity B.C 130 kt (241 kmvin; 150 mph) Ausmian Air Lines (four); Avianova (six); British Midkand
Lift dompers, total 5.30 m? (57.05 sq fi) Service ceiling 10,670 m {35,000 ft) (three); Dutch government (one); Ford Motor Co (three);
Fing 10.00 m* (107.64 sq i)
Rudder 2.30 m2 (24.76 sq fi)
Tailplane 17.76 m? (191.20 sq ft)
Elevavors (total} 3.96 m® (42.65 sq ft) "

Airbrakes (total) 3.62 m? (38.97 sq f1)
WEIGHTS AND LOADINGS {A: standard wejghts, Tay 620, B:
iniermediate gross weight and Tay 650, C: high gross
weight and Tay 650):
Typical operating weight empiy;
A

24,593 kg (54,217 Ib)
B 24,727 kg (54,514 1)
C 24,747 kg (54,558 Ib)
Max payload (weight-limited): A 11,108 kg {24,486 It)
B 12,013 kg (26,486 1b) r
c 11,993 kg (26,442 ib) L Y
Max ramp weight: A 43,320 kg (95,500 Ib)
B 44,680 kg, (98,500 Ib) -}
c 46,040 kg (101,500 Ib) _ !
Max T-O weight: A 43,090 kg (95,000 Ib)
B 44,450 kg (98,000 1b) /
C 45,810 kg {101,000 Ib) =
Max ianding weight: A 38,780 kg (85,500 1) TIE
B.C 39,915 kg (88,000 Ib) I
Max zero-fuel weight: A 35,830 kg (78.990 Ib)} N
Bsc L ’ _sig’}.;:(}kgwl’mlf?) ’ 1 D T YTTY ] -cBnlt-
Max wing loading: A 460. ? (94.39 Ibisq fi) —
B ¢ 475.4 kefoe? (9737 Iodo, £ g
c 489.9 kg/n® (100.35 Ibisq )
Max pawer Joading: A 350 kg/kN (3.43 IbMh st)
B 331 kg/kN (3,25 Il st)
c 341 kg/kN (3.341n/lbst)  Fokker 70, shortened version of the Fokker 100 (Jane's/Dennis Punnets) 1993
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Malev {three); Kenyan Air Force (one); KLM Cityhopper
{10, of which two later transferred to Austrian); Mougtain
West (two); Pelita (one); Sempati {two); Silkair (two);
Tyrolean A/W (three); Vietnam Airlines {two).

DESION FEATURES: Fuselage 4.62 sn (15 fi 2 in) shorter than
Fokker 100; ome pair of OVErwing emergency oxits
removed; Rolls-Royce Tay Mk 620 frbofans; downward-
opening passenger door with integral stairs; digital ARINC
700 CRT fight deck.

Major options include imtermediaie (38,100 kg;
84,000 1) and high (41,730 kg; 92,000 1b) maximum T-O
weights, forward-opening passenger door, Cat. Ilia
atwoland capability, integral centre-wing tank, second rear
toilet, forward toiiet.

Fokker 70 feamres Fokker 100°s transonic wing,
offering substantially smproved aerodynamic efficiency,
especiatly at high speed; thickness/chord ratio ap to 12.3
Per cent on inner panels, 9.6 per cent at tip: dihedral 2° 30";
sweepback at quarter-chord 17° 27",

FLYMNG CONTROLS: As Fokker 100. Full-time autothrottie:
awiopilot protection of micimum speed, maximam alpha
and maximum speed. :

STRUCTURE: As Fokker 1(X). Deutsche Aerospace Airbus built
large fuselage sections and tail section, Shons the wings;
Northrop Grummar was subconsactor for engine nacelles
and thrust reversers.

LANDING GEAR: Dunlop tyres size H40 x 14-19 on main ugits
(pressure B.07 bars; 117 Ib/sq in), size 24 x 7.7-10 on nose
unit (pressure 6.14 bars; 89 Ibfsq in); Loral multiple disc
carbon brakes, with anti-skid and taxi brake select systems;
minimum pavement width for 180° tm: 13.87 m (61 fi
10 in); sieering unlocks after nosewheel is defiected more
than 767; tiller used while taxying and rodder pedals during
take-oftflanding,

POWER PLANT: Two 6L.6 kN (13,850 Ib st) Rolls-Royce Tay
Mk 620 turbofans, fitted with thrust reversers and pylon-
moinied on sides of rear fuselage, Fuel w 4.820 litre
(1,274 US gallon; 1.060 Imp gallon) main tank in each
wing as standard. Optional integral cenire-wing tank of
3,725 litres (984 US gallons; 819 Jmp gallons) brings total
capacity to 13365 litres (3,531 US gallons; 2,940 Imp
gallons), Refuelling point wnder starboard wing, near
wing-fuselage belly fairing. Qil capacity (two engines)
41 kg (90 1b).

AccomegopaTion: Crew of rwo on flight deck; two cabin
attendants. Standard sccommeodation for 79 passengers in
five-abreast seating ar 78.5/81 e (31/32 in) pitch; 80-
passenger- version alse availabie. Standard layout includ:
one galley (forward, starboard), one toilet (aft, port), three
wardrobes {one forward, starboard, and two aft, poet and
starboard), and two stowages (one forward, port, and one
aft, starboard), offering a toial of 8.8 m° (31] cu ft) of
cay-on  baggage space (including overbead bins).
Outward- and downward-opening passenger door with
integral stairs at front of cabin on port side. Qutward- and
forward-opening service/emergency door opposite on
starboard side. Optional passenger door opens outward and
forward. One overwing emergency exit (inwar-opening
plug type) on each side. Two underfloor bageage/cargo
holds (one forward of wing, one aft), with two upward-~
opening doors on starboard side,

Foldker 70 twin-turbofan short/mediurn-haul airliner of Alitalia regional subsidiary, Avianova

SYSTEMS: AiResearch air conditioning and pressurisation
systemn (maximemn differential $.52 bar; 7.45 Ib/sq im).
Twao fully independent hydranlic systems for actuation of
fying contro} surfaces, landing gear, brakes and nosewheel
siecring.  AiResearch premmatic system. Sundstrand
integrated drive penerator electrical supply system.
Oxygen system for flight crew and passengers. AiResearch
thermal anti-icing sysiem for wings and tail unit. Eleciric
anti-icing of fiight deck windows, pitot tubes, static vents,
angle of attack vanes und ice detector probe.

AlliedSignal GTCP36-150RR APU standard, with
digital control; car be started and operated up to 10,570 m
(36,000 ft).

AVIONICS: As for Fokker 100.

DIMENSIONS. EXTERNAL: As for Fokker 100 except:

Length overall 3091 m (101 ft 4% i)

Fuselage: Length 27.88 m (9] fi 3% in)
Wheslbase 11.54 m (37 ft 10%: in)
Passenger door (fwd, port): Height 1.9 m {6 ft 3% in)
Width . 0.86 m (2 ft 9% in)
Cargo compartment door (fwd):
Height 143 m (4 ft 8% in)
Width - 144 m (4 ft 8% i)
Cargo compariment door (aft):
Height 122 p (4 £ 0 in}
Width 0.97 m (3 ft 2% in)

DIMENSJONS. INTERNAL

Cabin, excl flight deck: Length 16.57 m (54 ft 4% in)

sziengﬂlofmﬁngarea 13.31 m (43 ft § in}
Max width 310m(10ft 2in)
Max height 2.0 m (6 ft 7 in)
Max width at floor 2.89m 2 ft 5% im)
Max fioor area 45.1 m? (485 sq fv)
Max volume 84.0 m? (2,967 cu fr}
Overhead stowage bins {total) 38w (133 e ft)
Additional baggage space 50m* (178 cu ft)
Fwid cargo hold 8.2m (288 cu'fy)
Alft cargo hold 4.6 m* (163 cu ft)

AREAS: As for Fokker 100

WEIGHTS ANDr LOADINGS (A: standard weights and fuel
capacity, B: intermediate gross weight and optional firel
capacity, C: high gross weight and optional foel capacity,
D: highest gross weight and optional fuel capacity):

Typical operating weightempty 22,784 kg (50,230 Ib)
Max payload (weight-limited): & 9,190 kg (20,260 Ib)
B 9,870 kg (21,760 1b)
C.b 10,780 kg (23,766 Ib)
Max ramp weight; A 36,965 kg (81,500 1b)
B 38,325 kg (84,500 1o}
C 40,140 kg (88,500 lb}
D 41,957 kg (92,500 tb)

36,740 kg (81,000 Ib)
38,100 kg (84,000 Ib)
C 39,915 kg (88,000 tb)
D 41,730 kg (92,000 1b}
Max landing weight: A (Rornml) 34,020 kg (75,000 b)
A (optional), B (normal) 35,830 kg (79,000 ib)
B (optional), C 36,740 kg (81,000 Ib)

Max T-O weight: A
B

Max zero-fuel weight: A 31.975 kg (71,500 Ib)
B 32,655 kg (72,000 tb)
C 33,365 kg (74,000 Ib)
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Max wing Joading: A 392.9 kg/m? (80.48 Tbisq )
B 407.5 kg/m® (83.47 lb/sq fr)

c 426.9 ke/m?® (87.44 lbisq f1)

D 44463 kgim?® (91.4) Ib/sq ft)
Max power joading: A 298 kg/kN (2.92 IbAb st)
B 309 kp/kN (3.03 To/b st)
C 324 Kg/kN (3.18 /b s1)
D 339 kg/kN (3.32 1b/Ib st)

PERFORMANCE (A. B, C, D as in Weights and Loadings):
Max operating Mach No.
Max operating speed at 7,770 m (25,500 ft), ISA:

0.77

ABC 462 kt (856 km/h; 532 mph)
Approach speerd at max landing weight:
A 119 ke (220 krevh; 137 mph)
B 122 ket (226 km/h; 140 mph)
C 123 kt (228 kmvh; 141 mph)
Service ceiling 10,670 m {35,000 fty
T-O field length at S/L., ISA, at max landing weight:
A 1,305 m {4,285 fi)
B 1,395 m (4,580 ft)
C ’ 1,550 m (5,085 ft)
D 1,665 m (5,465 ft)
Landing field length at S/L, ISA, at max landing weight:
A 1,215 m' {3,990 fv)
B s 1,255 m (4,120 ft)
C LZ74m (4,180 ft)
Range with 79 passengers and baggage:
A 1,070 n miles (1,981 km; 1,231 miles)
B 1,415 o miles (2,620 ken; 1,628 miles)
C 1,855 n miles {3,435 kim; 2,134 miles)
2] 2,015 o miles (3,73 kim; 2,318 miles)

OPERATIONAL NOISE LEVELS: Comply with FAR Pt 365 Stage 3,
ICAO Annex 16 Chaper 3. (A, B, C, D as in Weights and
Loadings):

T-O (fiyover, actual); A 76.8 EPNJB
B : 77.7 EPNdB
C 78.8 EPNdB’
D 80.1 EPNdB

F-O {flyover, margin): A ~12.2 EPNdB
B —~11.3 EPNdB
c . —10.2 EPNdB
D ~8.9 EPNdB

T-0 (sideline, actual); A 89.¢ EPNdB
B 89.3 EPNdB
C 89.6 EPNAB
D 89.5 EPNdB

T-O (sideline, margin): A ~43 EPNdB
B —i4.5 EPNdB
C ~4.9 EPNdB
D ~5.2 EPNdB

Approach, actual; A &7.7 EPNdAB
B 83.1 EPNdB
C 38.3 EPNdB
D 883 EPNdB

Approach, margin: 4 9.9 EPNdB
B -40.0 EPNdB
C ~16.1 EPNdB
D ~10.3 EPNdB

UPDATED
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