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Overall Layout 

1 Radome pito! static probe 
2 TFR radar antenna 
3 Forward avionic bay including: 

- lnertial navigation platform 
- Air data computer 
- Doppler 
- Tacan 
- HUD unit 
- Main computer 
- IFF 
- SAHR 
- Battery charger 
- Camera control unit 
- Environment control unit 
- SCAN converter 
- Triplex transducer unit 

4 Battery 
5 Nose landing gear 
6 Twin nosewheels 
7 Battery bus bar 
8 Transforme, rectifier unit (TRU) 1 
9 Air intake ramp control unit 

26 
27 
28 
29 
30 
31 
32 
33 

34 

Outboard wing pylon 35 IFF antenna 
Flap drive 36 lnflight refuelling probe, extended 
Left-hand generator (detachable) 
Left-hand hydraulic pump 37 Windscreen (hinged) 
lnflatable air bags 38 Right-hand instrument panel, pilot 
Taileron actuator 39 Martín Baker MK 10A ejection seats 
Taileron spigot 40 Canopy 
Left-hand taileron (honeycomb 41 UHF homer antenna 
structure) 42 
GMR antenna (ground mapping 
radar antenna) 

43 

1 O Electric (AC) contacto, 1 
11 27 mm Mauser gun 
12 Generator control unit 34 35 36 37 
13 Liquid oxygen converter 
14 Secondary heat exchanger 

far environmental 
control system 

15 Variable air intake ramps 
16 High lift wing sweep 

control unj! 
17 Wing sweep actuator 
18 Auxiliary air intake doors 
19 Wing ca.rry through box 
20 Krueger flap 
21 Externa! fuel tank 
22 lnboard wing pylon 
23 Wing pylon leverage 

system and linkage 
24 Slat drive 
25 ECM pod 

7 8 9 10 1112 131415 1617 18 1920 

43 Obstruction light 
44 Spoilers 
45 Full span double slotted trailing 

edge flaps 
46 Upper anti-collision light 
47 APU (auxiliary power unit) 
48 Right-hand generator 
49 HF/SSB antenna 
50 Right-hand hydraulic pump 
51 Cross drive shaft 
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52 Primary heat exchanger inlet 
53 Primary heat exchanger for 

environmental control system 
54 Airbrakes 
55 RB 199 engine 
56 Right-hand taileron 
57 Radar warning receiver unit 
58 Fin tip incl. VHF/ UHF aerial 
59 Radar warning receiver unit 

58 
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60 Obstruction/ navigation light 
61 Fue! ven! 
62 ILS G/S and localizer aerial 
63 Rudder 
64 Rudder actuator 
65 Thrust reverser bucket (deployed) 
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Data Summary 

IDS ADV 

General Dimensions 

Overall Length 16.72 m 18.10 m 

Wing Span Swept 8.60 m 8.60 m 

Wing Span Unswept 13.91 m 13.91 m 

Height 5.95 m 5.95 m 

Performance 

Maximum Level Speed Mach 2.2/800 kt Mach 2.2/800 kt 

G Attained to Date 7.5 

Thrust per Engine 40.0 kN 

Reheated Thrust per Engine 71 .0 kN 

Structure 

Design Fatigue Life 16,000 hrs 

Scatter Factor 4 

Minimum Service Life 4,000 hrs 

Masses 

Operational Mass Empty 

Max. Take-off Mass 

Max. Externa! Fuel 

Max. Payload 

Two Interna! Guns · Two Sidewinder AIM-9L 

Automatic Terrain Following Radar 

Ground Mapping Radar 

Doppler Radar · IN · SAHR · ADC 

Kalman Filter Processing · LASER 
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lntroduction 

The TORNADO weapon system was 
designed and developed to be main­
tained with minimum cost. and down­
time servicing . 

The combined expertise of major air­
craft and equipment manufacturers of 
three European nations together with 
dedicated Air Force maintainability 
groups has been the major asset in 
meeting these requirements in all 
areas of the weapon system. 

Scheduled Servicing is minimal, there 
are few "lifed" components, compo­
nent removal and replacement times 
are short; for example, the RB 199 
engine can be removed and replaced 
in-service in under 40 minutes. Armed 
Turn Ro1,mds are rapid over a wide 
range of weapons. An exceptionally 
high Mean Time Between Failure 
(MTBP) rate has been achieved. 

Maintenance time on the aircraft and 
in-the shops has been reduced, also 
requirements for training and the skill 
level of personnel are lower. Spares 
requirements are reduced and spe­
cial-to-type ground support equipment 
is minimal for flight line operations .. 
This together with overall savings in 
maintenance housekeeping, results in 
an exceptionally low life cycle cost. 

TORNADO is in-service with fou r Air 
Arms who acclaim the consistently 
high operational readiness and the 
relative simplicity in maintenance of 
this aircraft. TORNADO is three times 
easier and cheaper to operate than t he 
best of the types it is to replace. 

TORNADO /OS in service atthe TTTE Cottesmore 
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Maintainability 

Engines : 
• Comprehensive health monitoring 
• lnterchangeable modules 
• Easy access to all accessories 

Airframe mounted 
Auxiliary Power Unit 

Skin mounted 
Hydraulic Gauges 

Central Warning Panels 
OCAM System check 

Folding radome and 
hinged radar mounting ring 

Hinged wind shield 

Ground Test Programme ------------, 
for Main Compute, 

LOX Converter 
exchangeable in 2 mins 

Central Maintenance Panel --------------' 

TORNADO's excellent maintainability 
ensures high operational readiness 
coupled with mínimum down-time 
maintenance and cost. 

The achieved maintainability is featur­
ed in depth throughout ali weapon 
system areas and interfaces. 

Specific maintainabil ity features are 
identified in the Systems .descriptions. 
A cross-section of sorne highlighted 
features and result ing benefits follows: 

Features 

• Excellent accessibility with 40 % of 
the ai rcraft surface removable for 
access 

• Sub-system equipments are built on 
a Line Replaceable Unit (LRU) basis 
with no harmonisation required for 
the replacement of almost ali LRU 's 

• On-board Check-out and Monitor­
ing (OCAM) 

• Test access points on the few 
LRU 's without BITE 

• Stringent reliability specifications 
on ali equipment 

TORNADO 
maintainability 
features 

• Mínimum Aerospace Ground 
Equipment (AGE) 

• Automat ic Test System (ATS) at 
Base Second Leve! 

• RB 199 engine features sophisti­
cated health monitoring techniques 

• Engine accesso ries on a modular 
concept 

• Engine removal and replacement in 
under 40 minutes 

Benefits 

• High operational readiness 
• lnteroperability and flexibi lity of 

operat ion 
• Lite cycle cost minimised through 

savings in: 

Overall manpower 
Skill levels of operato rs 
Training requirements 
Expenditure on spares 
Repair and overhaul 
Support equipment 
Compatible reductions in 
maintenance administration 



1 Nitrogen . 
2 Hydraulic Fluid 
3 Liquid Oxygen 
4 Externa! Starting Power 
5 NCBattery 
6 Gearbox Oil 
7 Engine Fue! 
8 Water 

Ethyl Alcohol 
9 Electrical Systems 

Externa! Power 
1 O Compressed Air 
11 Central 

Maintenance 
Panel 

12 Engine Oil . 
13 Fire Extingu,sher 
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• Fewer parts per system - fewer 
failures 

• Only military preferred parts used 

• Electrical and mechanical parts 
de-rating 

• Component burn-in 

• Stringent cyclic testing on ali ac­
tuators 

• Extensive use of Defect Mode and 
Effect Analysis (DMEA) 

• Reliability validation through 
demonstration 
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lnteroperability 

Whilst TORNADO maintenance and 
operational concepts may vary be­
tween Operators, design of the wea­
pon system from the onset with em­
phasis on compliance with STANAGS 
and Military Specifications, has enab­
led the prime aims of standardisation 
and interoperability to be met. 

In use by tour of Europe's leading Ai r 
Arms, variants of TORNADO are fully 
interoperable in respect of replenish­
ing, Flight Line servicing and rectifica­
tion. Re-arming with a wide range of 
stores is catered for in the aircraft 
Stores Management System (SMS). 

TORNADO's use of the absolute mini­
mum of AGE facilitates Flight Line 
operations and operation away from 
Base. An on-board Auxiliary Power 
Unit (APU) can be started from the 
aircraft battery, powering all systems 

so that the aircraft can be check­
ed out by BITE without 

need for ground power 
trolleys or diagnostic 

equipment. AII re­
plenishment 

points comply 
with NATO 
standards. 

The ammu­
nition box has 

its own built-in 
hoist system and so 

fa also independent 
of AGE. 

lt will meet cross-servicing 
requirements at NATO Bases . 
and will not require special- . 
to-type maintenance facili­
ties additional to those de­
fined by SHAPE criteria for . 
NATO Bases. 
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