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Rolls-Royce had been making piston engines for 40 years before its first jet engine,

the Welland, powered Britain’s first jet aircraft, the Gloster Meteor, in 1944.

In the post-war world, the jet engine was soon embraced as the key to the

future for both civil and military aircraft. Meeting the demand for steadily 

larger and more sophisticated jet engines quickly transformed the business of

Rolls-Royce. And half a century later, of course, we can look back on a thousand

ways in which jet-engine technology has transformed the world at large.

The evolution of today’s hugely powerful engines has been an extraordinary

story of continuous incremental improvements, with the occasional leap

forward to bigger and better things. So, too, with this book. It first appeared 

in 1955, and has since then been carefully updated and revised though 

a further four editions, the last in 1996. This latest edition, though, marks a

considerable advance. The layout has been extensively re-designed and the 

text comprehensively rewritten, to take full account of the enormous progress

made on jet engines over the past 20 years.

The result builds on all the strengths that have made The Jet Engine a classic 

of its kind. Remarkable drawings illustrate the complexity of the jet engine in

ways that will still appeal to the lay reader. The explanations of the underlying

technology have meanwhile lost none of the rigour to be expected from what

has been a recommended university text for a whole generation of engineering

students. For both audiences, this book remains an inspiring introduction to 

a challenging subject.

It also takes account of critical trends in engine design over recent years,

none more important than those aimed at reducing noise levels and carbon

dioxide emissions. Both issues pose problems that will go on demanding

innovative engineering solutions for the foreseeable future. This new edition 

of The Jet Engine is a timely reminder of the astonishing skill with which these

and so many other problems have already been addressed in the past.

Sir John Rose Chief Executive, Rolls-Royce plc
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design
section one

THIS SECTION ON ENGINE DESIGN LOOKS AT 
HOW THE JET ENGINE CAME TO BE WHAT IT 
IS TODAY, AND WHY – AND WHAT ENGINEERS 
NEED TO CONSIDER WHEN TRANSLATING 
AN IDEA INTO A PROVEN,WORKING ENGINE.
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THIS SECTION, COMPONENT DEFINITION, STARTS 
AT THE FRONT OF THE ENGINE AND FOLLOWS THE
AIRFLOW THROUGH TO THE REAR. IT THEN LOOKS 
AT THE OTHER COMPONENTS AND SYSTEMS 
THAT NEED TO BE  INTEGRATED WITH THE ENGINE.

THERE ARE GOOD REASONS WHY THE JET ENGINE
DELIVERS IN SERVICE:THE NATURE OF THE JET ENGINE
DESCRIBED IN SECTION ONE; THE ENGINEERING
EXCELLENCE OF SECTION TWO; AND THE ABILITIES 
TO MANUFACTURE, MAINTAIN, AND ADAPT.
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section two section three
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112 2.2 combustors
combustion 116, architecture 117, fuel injectors 120,

cooling 122, modelling 124, testing 124, integrity 124,

challenges 126

130 2.3 turbines
principles 134, types 134, design methodology 137,

energy transfer 137, cooling 138, components 140,
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machining 213, drilling 214, joining 216, blisks 218, finish 219,
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Assembly 221 » module assembly 221, engine build 223

226 3.2 installations
externals 230, civil 231, military 236, stealth 237,

test beds 238, energy and marine 238, fire 240, ice 241,

reheat 243, V/STOL and vectoring 244

248 3.3 maintenance
On-wing maintenance 252 » scheduled 252,

unscheduled 252, monitoring 252, ETOPS 254, testing 255

Off-wing overhaul 255 » cleaning 256, inspection 257,

repair 257, balancing 259, testing 260,

engine management 261, industrial 262, marine 262

266 3.4 the future
today 270, tomorrow 271, technologies 275, materials 275,
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