Small Gas Turbines and Microturbines
by lan F Bennett




Small Gas Turbine Engines

Introduction

Since an early age | have been interested in elactoradio andnany mechanical devicesf

all sorts The electronics interest has riésd in a hobby and a career andre recently a number
of events inspired my interest in the last great pnnower of the 20th century....... the gas
turbine.

In 1986 a colleague at work gave me an old scrap diesel enginechalger, this unit |
dismantled to discover its internal vkongs and investigate a complete seizaféhe rotating

parts | expect that the uhwas scraped due to this fauttaving 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 | couldn't help wondering if it could be made to work as a simple gas turbine, it
wasn't until 1993 that | proved this theory possiBlarther gas turbine inspiration came in the
form of a couple of foreign holidays traveling aboard the ulaggiBoeing 737. Upon my return

| was browsing a technical book shopliondon;| came across a fascinating publication called
"Aircraft Gas Turbine Engine Technology" written by Erwin Treager. | had looked at aero
engine books before but had never found as practical and as comprehensive as this one. Gas
turbine books or gas turbine sections in books either seem to consikildférdo grawings or

pages of mathematics with hardlyyapractical diagrans or illustrations The Treager title
contained aichly illustratedwealthof information, diagrams, photos aagamplesijt was like a

car workshop manual btor aircraft engines. | purchas#ds book, it wasn't cheap at £40irca

1988) but well worth it, | haven't come across a better title sifibes bookmy BAi b | ethe wa s
primary sources of inspiration twild collect and operate gas turbine engines
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Aircraft Gas Turbine Engine Technology written by Erwin Treager

The Treager book contained maillystrations;one showed the ajinal experimental turbget

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 éisel turbo and soensort of adebn combustion chamber.

Prototype gas trbine turbojet engine built by Frank Whittle
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The authors' "artist's impression" turbocharger -based gas turbine circa 199



Over the nextfew years | attemptetb add very prirtive combustion chamber system to my
turbo, in 1993as myexperienceand initially primitive fabricaion skills began to improvéhe
designcametogether and a wonkg stationarygas turbineengineemerge. More cetails of this
pioneering unitan be found inltapter 8.

The Treager gas turbine titontained pictures of small stationary gas turbine engines called
Auxiliary Power Units or APUsAn APU i s a kind off ADonkey
utilitarian role onboarénaircraft. An APU is normally mountedrdoard 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 requd to provide starting power for the aircraft propulsion engines if
some sort of external power supply is not availaleen 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 stamtAPU keepshe lights on, thecoffee hot and

the champagne cold!

The advantage of an APU onboard an aircraft is that it makes the plane self cosmaiiradade to
operate withouthe use ofyround supprt equipment. Most jet airlinefall into this category as
do modern jet fighter aircraft. A notable exception to this thagprototypeConcords, this now
decommissioned aircraft did not carry an APU and soreiasnton aground basedhormally
trailer mounted gas turbine engine to provide it watBtarting airsupply TheseConcords
carried only an emergency power unit (EPU) which whgourseonly used in amirborne
emergency or power failuréefhe production Concordes carried a Ram Air TurbiRAT)
emergency power systef@ome large helicopters also carry a small gas turbine APU.



Garrett GTCP85 Auxiliary Power Unit
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An installed aircraft gas turbine auxiliary power unit

Small stationarygas turbine engines are not comm@mhen compared to their piston
counterpartsjn other application®utside ofaviation they may sometimes be found driving
ground based generators and pumidse ColdWar erao f the 1950%pavedand 1
numker of small stationary angbrtable unitsThe arms race and military budgets were such that
during perhaps the hay day of small gas turbieeclopmenengines were produced for military

and defenseuse. After the end of theSecond World Wamany automotive manufacturers
experimented with instithg gas turbines in cars and trucks. The most famous example of this
must be the car built in the US Bhrysler;the UK based RoveaCar Companylso built a series

of prototypes.

Gas turbines are sometimes used for standby power generation. Genesat@irggtpurpose
built or aerederivative engine models can be found in the range 5AQKAW. The Austin Motor
company in the UK brieflyproduceda 250BHPstationary engine suitable for driving a 200KVa
generator. In the USA Solar (International HarvesteCaterpillar) produced a 300BHP unit



known as a GS3sih@le shaft stdticharyenginghe dSolar unit was used for
standby power generation for utility installation such as telephone exchanges.
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THE NATION'S MOTORING HISTORY

Rover BRM Le Mans gas turbine ar

Chrysler gas wurbine car



During the 1970's gas turbs@ppeared briefly in motor racingormula One and the American

Indy carseries both made use of gas turbine power plants in Sasgeral teams including Lotus

fitted helicopter typegas tubines to racecars, the Pratt and Whitney PT6 and the General
Electric T58modelsfound applications here. The principal adesye of using a gas turbine in
motor sport was to get around various regulations as there is no equivalent CC capacity in a gas
turbine. Specifying the air intake area was one way that regulations were eventually placed upon
gas turbines which made them less competitivéerms of power output. There goeoblems

with using gas turbines imotorsportinclude huge throttle lago engine breakingnd high fuel
consumption.

Lotus 56 Formula One gas turbine @ar



Continental TS325



Today gasurbines are still used imotor sport;Drag Racing, Tractor Pulling and Powerboat
racing find uses fosurplusex-aircraftand helicopteunits.

Gas turbine powered pulling tractor

Turbine power-boat (Miss Albatross RR GEM510)



