5. Career Day – Engineering

By Doug Knight

What does an engineer do?


Uses science, technology, and mathematics to design useful things

What types of engineer are there?

Very important to decide on the type of engineering you want to do

Main Categories

Civil Engineering 

Structural - buildings

Transportation - roads, railroads, canals, seaway

Environmental - water / waste treatment, recycling, toxic waste 

Water resources - rivers, harbours, flood control and hydroelectric power

Geotechnical - soil and rocks properties

Surveying

Construction

Mechanical Engineering

Energy - power plants, fuels, heating and air conditioning, refrigeration, alternative energy

Structures and motion in mechanical systems - cars, trucks, planes, machine tools, medical systems, mechanical parts of electronic systems

Manufacturing - tools and processes, automated assembly lines, robots

Chemical Engineering

Design and operate any plant that involves a chemical process

Plastics and other petroleum products

Building materials

Food products

Pharmaceuticals

Clothing

Fertilisers

Environmental cleanup

Electrical Engineering

36 technical societies with broad areas

Electronics - circuits, microelectronics, chips

Communications - cell phones, lasers, video, antennae, phone, telegraph, networks Lasers and Electro-optics

Power - transmission and distribution of power, electric motors, and generators - cruise ship

Controls - automated control systems and processes, aerospace systems, aircraft controls, instruments, fly by wire

Instrumentation

Computer Engineering

Hardware - Chips, motherboards, networks, data storage

Software - The instructions that make things work

General Fields

Digital systems

Computer architecture

Programming

Operating Systems

Networks

Industrial Engineering

Industrial Engineers determine the most effective way for and organisation to use its resources - people, machines, materials, information and energy

People oriented engineers

Must know computers and management practices

Other Major Special Types

Aerospace

Materials / Metallurgical - Removing metal from the ore, refining, alloying

Bioengineering - engineering and medicine

Agricultural - 

Mining / Geology

Many - many - many - specialties

How Do You Become An Engineer?

High School

Take all the math and science courses you can

English and people skills - very important because engineers work in teams

Second language is a definite plus in any field

University

Not all universities are the same - have strengths and specialties

Co-op program gives some practical experience

Normally first two years are common to all engineering programs in the university, with specialisation in the third and fourth year

After graduation

Work as a junior engineer under supervision to gain experience

With experience and a couple of examinations can become a professional engineer, which allows you to work independently and be responsible for your own work.

May take further training - get a master's degree

There will be lifelong learning - specialty courses, learning about related fields

Many engineers go on to become project managers and managers

How Does An Engineer Do Things 
- think of a cellular phone

Customer needs something - or somebody sees an opportunity

People want to be able to communicate when away from home

Engineer defines the problem and prepares a specification

Can't carry a wire - must be wireless

Must be light enough to carry around in a pocket

Need privacy - cannot be a radio

Collect information and data about the problem

How do telephones work

Is there enough space in the frequency spectrum - enough channels

What support structure is needed

Develop alternative designs or solutions

Usually not one solution - may need to do research to find out if it's feasible

Radio

Small telephone

Star trek communicator

Evaluate options and choose a design

Compare the pros and cons – decide what to do

Get the money

Design the product and the plant that will build it

Manufacture the product

Build the support structure – in the case of a cell phone, this is NOT insignificant – radio towers, maintenance facilities, etc

Continue development – improve it, add features

What Types of Jobs Would a Junior Engineer Do?

Normally will be assigned part of a larger project

Example – a young civil engineer designed a fish hatchery as part of a dam project

Analysis (problem solving) - detective skills and logic

Example - we had a lot of problems with a new rifle jamming - had to figure out the cause of the problem and how to solve it. 

Design - imagination and creativity

Example – in a company that makes instrumentation to test turbine engines, a young mechanical engineer tasked to design the fuel system to provide fuel to the engine - pipes, pumps, filters etc

Example – design the the engine handling system at the same place

Testing - lab work - conducting experiments

Example – our rifle barrel being made by a new process and we wanted to know how long it would last. He had to design a test where we fired the rifle, recorded the results, and calculated the gradual decline in accuracy. He had to design the fixtures to hold the rifle when firing, and the software to do the calculations.

Development – improvement or adapting existing products

Example –adapting a telescope to a new piece of equipment - company had a telescope, but it had to be adapted to withstand the shock of firing on a gun and also develop a rubber covering to protect it from the elements.

Sales - persuasive, working with people

Must have a very good knowledge of the product, because the marketing people may not be engineers and you have to be the interface

Research

Management – organising and expediting projects

Consulting 

Teaching

AND ALMOST ANYTHING ELSE …

Some engineers that went on to other things:

Tom Smallwood - doctor

Neil Armstrong – astronaut and politician

Alfred Hitchcock – writer and filmmaker

Boris Yeltsin – premier of Russia

Lee Iacocca – President of Chrysler Corporation

Yasser Arafat – Palestinian Leader

What can you expect from an engineering career?

Varied opportunities – in my case:

Commanded workshop fixing trucks, guns, radios, everything an army uses

Set up the maintenance system for new army laser rangefinders and night vision equipment

System analyst – what could other people’s equipment do 

Systems engineer for new rifle  and ammunition - production of mechanical equipment

Research and Development - new type of shell

Software maintenance 

Challenging work

Brain exercise

Making a social impact or improving our way of life

Prestige - engineering is a well respected profession

Lifelong education - always new things to learn about

How do they do that - curiosity

Creative thinking - dreaming

Salary

Graduated in 2000 - $39,000 to 50,000 - average $46,700

Graduated in 1995 - $48,000 to $86,000 - average $63,300

From PEO 2001 survey

REMEMBER THAT THERE ARE THOUSANDS OF OTHER TECHNICAL CAREER FIELDS IN SCIENCE, TECHNOLOGY, AND THE TRADES
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