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             Small Gas Turbine Engines 

Introduction  

 

Since an early age I have been interested in electronics, radio and many mechanical devices of 

all sorts. The electronics interest has resulted in a hobby and a career and more recently a number 

of events inspired my interest in the last great prime-mover of the 20th century.......the gas 

turbine. 

In 1986 a colleague at work gave me an old scrap diesel engine turbo-charger, this unit I 

dismantled to discover its internal workings and investigate a complete seizure of the rotating 

parts. I expect that the unit was scraped due to this fault! Having taken the unit apart it reminded 

me of lessons taken at school which explained in simple terms how a jet engine worked. Looking 

at the turbo I couldn't help wondering if it could be made to work as a simple gas turbine, it 

wasn't until 1993 that I proved this theory possible. Further gas turbine inspiration came in the 

form of a couple of foreign holidays traveling aboard the ubiquitous Boeing 737. Upon my return 

I was browsing a technical book shop in London; I came across a fascinating publication called 

"Aircraft Gas Turbine Engine Technology" written by Erwin Treager. I had looked at aero-

engine books before but had never found one as practical and as comprehensive as this one. Gas 

turbine books or gas turbine sections in books either seem to consist off childrenôs drawings or 

pages of mathematics with hardly any practical diagrams or illustrations. The Treager title 

contained a richly illustrated wealth of information, diagrams, photos and examples; it was like a 

car workshop manual but for aircraft engines. I purchased this book, it wasn't cheap at £40 (Circa 

1988), but well worth it, I haven't come across a better title since. This book my ñBibleò was the 

primary sources of inspiration to build, collect and operate small gas turbine engines. 
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                Aircraft Gas Turbine Engine Technology written by Erwin Treager 

The Treager book contained many illustrations; one showed the original experimental turbo-jet 

built by Frank Whittle "The Whittle Unit". The "WU" consisted of a huge single combustion 

chamber joining a supercharger compressor to a turbine, this arrangement looked as if it could be 

reproduced with my diesel turbo and some sort of add-on combustion chamber.  

        Prototype gas turbine turbojet engine built by Frank Whittle  
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       The authors'  "artist's impression" turbocharger -based gas turbine circa 1993 
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Over a few years I attempted to add very primitive combustion chamber system to my turbo, in 

1993 as my experience and initially primitive fabrication skills began to improve the design 

came together and a working stationary gas turbine engine emerged. More details of this 

pioneering unit can be found in chapter 8. 

The Treager gas turbine title contained pictures of small stationary gas turbine engines called 

Auxiliary Power Units or APUs. An APU is a kind off ñDonkey engineò which carries a 

utilitarian role onboard an aircraft. An APU is normally mounted onboard an aircraft and is used 

to drive electrical generators, hydraulic pumps, air compressors or the unit itself is used as an air 

compressor. APUs may operate when the aircraft is standing on the ground or when it is in the 

air. APUs are normally required to provide starting power for the aircraft propulsion engines if 

some sort of external power supply is not available. When on the ground the aircraft APU often 

runs for extended periods providing power for air conditioning, heat, light and of course all 

aircraft systems and avionics powered. In short, to keep the coffee hot and the beer cold!    

The advantage of an APU onboard an aircraft is that it makes the plane self contained and able to 

operate without the use of ground support equipment. Most jet airliners fall into this category as 

do modern jet fighter aircraft. A notable exception to this was Concorde, this now 

decommissioned aircraft did not carry an APU and so was reliant on a ground based, normally 

trailer mounted gas turbine engine (sometimes a large piston engine driven compressor) to 

provide it with a starting air supply. Concorde carried only an emergency power unit (EPU) 

which was of course only used in an airborne emergency or power failure. Some large 

helicopters also carry a small gas turbine APU. 
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           Garrett GTCP85 Auxiliary Power Unit
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      An installed aircraft  gas turbine auxiliary power unit  

 

Small stationary gas turbine engines are not common (when compared to their piston 

counterparts) in other applications outside of aviation, they may sometimes be found driving 

ground-based generators and pumps. The Cold-War era of the 1950ôs and 1960ôs spawned a 

number of small stationary and portable units. The arms race and military budgets were such that 

during perhaps the hay day of small gas turbine development engines were produced for military 

and defense use. After the end of the Second World War many automotive manufacturers 

experimented with installing gas turbines in cars and trucks. The most famous example of this 

must be the car built in the US by Chrysler; the UK based Rover Car Company also built a series 

of prototypes. Since then other manufacturers such as Volvo and Toyota also produced gas 

turbine powered car prototypes. 
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Rover BRM Gas Turbine Car  

   

 

 

 

    Chrysler Gas Turbine Car 
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Gas turbines are sometimes used for standby power generation. Generator sets using purpose 

built or aero-derivative engine models can be found in the range 50KW-1MW. The Austin Motor 

company in the UK briefly produced a 250BHP stationary engine suitable for driving a 200KVa 

generator. In the USA Solar (International Harvester or Caterpillar) produced a 300BHP unit 

known as a GS350 or ñSpartanò single shaft stationary engine. 

 

 

     

   

 

 

  

 

 

 

         

     

 

 

 

 

 

 

 

  

 

        250HP stationary gas turbine built by the Austin Motor Company 

 

 

 

 

 

 

 

 

 

 

 

 

 Solar Spartan GS350 300HP Gas Turbine 
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       A 30KW Micro -turbine generator unit (Capstone C30) 
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A company located in the USA today produce a remarkable small gas turbine known as the 

Capstone C30 micro-turbine. Capstone was founded by two ex-Garrett engineers two develop a 

small automotive gas turbine, in 1998 they began producing a stationary 30kw machine.  

Micro-turbine is the name sometimes given to small scale power generation systems and light 

industrial combined heat and power (CHP or co-generation) installations. This modern state of 

the art engine consists of a small turbo-charger style (radial compressor and turbine) rotor 

running at very high speed and supported on special air bearings. The rotor directly drives a 

high-speed alternator electronic circuits that are used to ñcondition the power outputò and 

convert it for conventional consumption. Conditioning the power output generally consists of 

rectifying and smoothing a high frequency electrical current and then passing it to solid state 

inverter equipment to turn it into a standard format power supply e.g. 240V 50Hz alternating 

current.  

The C30 unit also incorporates a heat exchanger that is used to ñre-cycleò the waste heat from its 

exhaust and pass it back into the combustion process. The fitment of a heat exchanger, 

sometimes referred to as a ñrecuperatorò or ñregeneratorò reduces the fuel consumption of the 

engine and greatly improving efficiency. The C30 produces 30Kw and finds a number of 

stationary applications, particularly in the oil and gas industry, it may also be found in a number 

of prototype and experimental hybrid vehicles. Capstone now produce a series of larger units up 

to 200Kw in output. Other companies including Turbec, Elliott, Honeywell, Bowman Power 

Systems, Turbogenset and Ingersoll Rand also manufacture or have manufactured micro-turbine 

units. Throughout the past two decades microturbines have experienced mixed commercial 

success, a number of the above mentioned manufacturers have withdrawn their products from the 

market place. Turbogenset as a stand-alone company no longer exists. 

A number of new microturbine companies have emerged. MTT in Holland have developed a 

medium scale CHP unit based on a small turbo-charger. A promising pre-production model 

appears to exist so scale production looks a possibility. Another company Bladon Jets look to be 

developing a 12Kw stationary unit. was originally claimed it would power a hybrid super-car as 

a range-extender, development now appears to focus on the stationary unit. Bladon are now 

manufacturing and marketing a12Kw machine known as the MTG12. This unit is for use as a 

low-maintenance field generator for the telecoms industry. 
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During the 1970's gas turbines appeared briefly in motor racing. Formula One and the American 

Indy car series both made use of gas turbine power plants in cars. Several teams including Lotus 

fitted helicopter type gas turbines to race cars, the Pratt and Whitney PT6 and the General 

Electric T58 models found applications here. The principal advantage of using a gas turbine in 

motor sport was to get around various regulations as there is no equivalent cubic capacity (CC) 

in a gas turbine. Specifying the air intake area was one way that regulations were eventually 

placed upon gas turbines which made them less competitive in terms of power output. There are 

significant problems with using gas turbines in motor sport including huge throttle lag, no engine 

breaking and high fuel consumption. 

        Lotus 56 Formula One gas turbine car 
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           Le Howmet TX powered by a still-borne Continental TS325 (T65) 

     Continental TS325 


