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EIT is one of the only institutes in the world specializing in 
Engineering. We deliver professional certificates, diplomas, 
advanced diplomas, undergraduate and graduate certificates, 
bachelor’s and master’s degrees, and a Doctor of Engineering.

Our programs are designed by industry experts, ensuring you 
graduate with cutting-edge skills that are valued by employers. 
Our program content remains current with rapidly changing 
technology and industry developments.

Our vocational programs and higher education degrees are 
registered and accredited by the Australian Government. We 
have programs that are also recognized under three 
international engineering accords. 

Our lecturers are highly experienced engineers and subject 
specialists with applied knowledge. The technologies employed 
by EIT, both online and on-campus, enable us to source our 
lecturers from a large, global pool of expertise.

We deliver our programs via a unique methodology that makes 
use of live and interactive webinars, an international pool of 
expert lecturers, dedicated learning support officers, and state-
of-the-art technologies such as hands-on workshops, remote 
laboratories, and simulation software. 

Engineering Specialists

Industry Oriented Programs

World-Class Australia Accredited Education

Industry Experienced Lecturers

Unique Delivery Model

We are dedicated to ensuring that you receive a 
world-class education and gain skills that you can 
immediately implement in the workforce.
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Introduction - Presenter
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Dr. Lucas Skoufa

Lucas Skoufa has a varied background across military (naval), power generation and 

university roles. Lucas’s current role as a Turbine Engineer is with Rio Tinto, he is 

also a Lecturer with EIT (MME508). Prior to this position he was a Lecturer and 

Researcher in Power Generation and Carbon Management at The University of 

Queensland’s Business School. Lucas has also worked at power stations as turbine 

engineer. He is serving as an Active Reservist (Marine Engineering Officer) in the 

Royal Australian Navy.

He has completed a PhD on the strategic behaviours of electricity generation firms, 

and also has a Master of Business Administration, a Bachelor of Business 

(Economics) and a Bachelor of Engineering (Mechanical).



CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971

1 Welcome & Introduction

2 Gas Turbines – Brief History and their Uses

3 Is Hydrogen the Answer?

4 The Outlook for Gas Turbines

5 Conclusion and Q&A

Agenda



CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971

Background

• Turbojet / Turbofan engines for civilian and 
military aircraft (~ 80% of the market)

• Installed for propulsion plants in:

–Naval Warships

–M-1 tanks

• Power generation and industrial applications
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Aircraft Gas Turbines – Principles of Flight
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A Brief History

Source: Gas Turbine Handbook: Principles and Practices, Giampaolo, A., 2012
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A Brief History

Source: Gas Turbine Handbook: Principles and Practices, Giampaolo, A., 2012
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Sir Frank Whittle
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• In 1959, Cooper Bessemer installed the 
world’s first base-load aeroderivative 
industrial gas turbine, the FT3.

• The unit generated 10,500 brake 
horsepower (BHP).

• In 1981, that unit had accumulated over 
100,000 operating hours.

• In 1905, Brown Boveri built the 
first gas turbine and compressor 
unit.

• It provided 5,300 kilowatts.

Early Industrial Uses

Source: Gas Turbine Handbook: Principles and Practices, Giampaolo, A., 2012
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Gas Turbine – 4 Parts to the Cycle
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Gas Turbine – 4 Parts to the Cycle
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Gas turbines classified into five broad groups:

1. Frame type heavy-duty gas turbines

2. Aircraft-derivative gas turbines

3. Industrial type-gas turbines

4. Small gas turbines

5. Micro-turbines

Gas Turbines – Power Generation and Industrial
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Marine Configurations
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Lucas Skoufa, Senior Asset Engineer

NOTE: This presentation and original work and the material used is from my professional library.

Gas Turbine Components
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Three factors significantly contributed to the growth of gas turbines in recent years.

1. Metallurgical advances 

2. The cumulative background of aerodynamic and thermodynamic knowledge

3. The utilisation of computer technology in design and simulations

• This has led to improvements in compressor design, combustor design, turbine 

design and overall performance.

• Gas turbines now function satisfactorily on gasified coal, wood, syngas, crude oil

• Computers govern operations, report on the unit’s health (diagnostics), and predict 

future failures (prognostics).

Technical Improvements
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Gas Turbine Materials

Firing temperature increase with blade material improvement
Source: Gas Turbine Engineering Handbook, Boyce M., 2012
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Challenges for Existing Power Generation Technologies
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✓ Affordable Electricity (Cost)
✓ Secure and Reliable 

Electricity (24/7 Capacity)
✓ Zero / low-carbon electricity 

(Carbon)

‘An Energy Trilemma that cannot be reconciled simultaneously …’
– Michael Pollitt, 2014 

Energy Demands over the Whole Life-Cycle
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Everyone has a View – who is Correct?
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Your View of the Energy Future, please enter in Chat 
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Decarbonisation – H2
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Poll: Is Hydrogen the answer to low-emission gas turbine power 
plants?

A Quick Poll
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Producing Hydrogen
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Hydrogen as a GT Fuel
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Hydrogen as a GT Fuel

Challenges of Hydrogen

1) Heating Value
a) On a volume basis H2 is 1/3 less dense than CH4 (larger pipelines)

2) Flame Speed
a) H2 has a much faster flames than other fuels (combustor design)

3) Safety
a) H2 is hard to see as a flame
b) It can diffuse through seals much easier than other gases / air
c) It is more flammable than CH4

d) Hazardous Ratings
NOTE! Gas Turbine burning 100% 
(by volume) H2 sees a ~99% relative 
reduction in CO2 emissions 
compared to burning CH4
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Hydrogen as a GT Fuel
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Gas Turbines for Power Generation to 2029
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Aviation Initiatives 
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The People, Skills … $
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Summary
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Upcoming Webinars
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See all upcoming webinars and events here: 
https://www.eit.edu.au/news-events/events/

https://www.eit.edu.au/news-events/events/
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Mechanical Engineering - Courses Start Date

Graduate Certificate in CAD and Computational Techniques 3 January 2022

Master of Engineering (Mechanical) 3 January 2022

Graduate Certificate in Mechanical Engineering 3 January 2022

Professional Certificate of Competency in Mechanical Engineering 24 January 2022

Doctor of Engineering 31 January 2022

52884WA Advanced Diploma of Mechanical Engineering Technology 8 February 2022

Bachelor of Science (Mechanical Engineering) 14 February 2022

52857WA Advanced Diploma of Plant Engineering 8 March 2022

Professional Certificate of Competency in Hydraulics and Pneumatics 21 March 2022

Professional Certificate of Competency in Gas Turbine Engineering 9 May 2022
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Certificate of Attendance
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To receive your digital certificate of 
attendance for participating in this 
webinar, please fill out the form and 
survey here (or scan the QR Code)
https://qrco.de/bcRYMz

Please note that Certificate of 
Attendances will be sent out in the 
next 1-2 business days.

https://qrco.de/bcRYMz
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Q&A
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www.eit.edu.au

1031 Wellington Street West Perth
Perth, WA 6005

Inside Australia: 1300 138 522
Outside Australia: +61 8 9321 1702 

webinars@eit.edu.au

Website

Head Office

Email

Phone

Thank you for attending.

Contact Us


