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Engineering Design

The tremendous possibilities of the techniques and processes developed by engineers can only
be realised by great design. Design turns an idea into a useful artefact, the problem into a solution,
or something ugly and inefficient into an elegant, desirable and cost effective everyday object.
Without a sound understanding of the design process the engineer works in isolation without the
links between theory and the needs of the end user.

The aim of this unit is to introduce students to the methodical steps that engineers use in creating
functional products and processes; from a design brief to the work, and the stages involved in
identifying and justifying a solution to a given engineering need.

Engineering Maths

The mathematics that is delivered in this unit is that which is directly applicable to the engineering
industry, and it will help to increase students’ knowledge of the broad underlying principles within
this discipline.

The aim of this unit is to develop students’ skills in the mathematical principles and theories that
underpin the engineering curriculum. Students will be introduced to mathematical methods and
statistical techniques in order to analyse and solve problems within an engineering context.

Engineering Science

Engineering is a discipline that uses scientific theory to design, develop or maintain structures,
machines, systems, and processes. Engineers are therefore required to have a broad knowledge
of the science that is applicable to the industry around them.

This unit introduces students to the fundamental laws and applications of the physical sciences
within engineering and how to apply this knowledge to find solutions to a variety of engineering
problems.

Managing a Professional Engineering Project

The responsibilities of the engineer go far beyond completing the task in hand. Reflecting on their
role in a wider ethical, environmental and sustainability context starts the process of becoming a
professional engineer — a vial requirement for career progression.

Engineers seldom work in isolation and most tasks they undertake require a range of expertise,
designing, developing, manufacturing, constructing, operating and maintaining the physical
infrastructure and content of our world. The bringing together of these skills, expertise and
experience is often managed through the creation of a project.

This unit introduces students to the techniques and best practices required to successfully create
and manage an engineering project designed to identify a solution to an engineering need. While
carrying out this project students will consider the role and function of engineering in our society,
the professional duties and responsibilities expected of engineers together with the behaviours
that accompany their actions.

Ref: https://qualifications.pearson.com/en/qualifications/btec-higher-nationals/general-engineering-2017.html




Mechanical Principles

Mechanical principles have been crucial for engineers to convert the energy produced by burning
oil and gas into systems to propel, steer and stop our automobiles, aircraft and ships, amongst
thousands of other applications. The knowledge and application of these mechanical principles is
still the essential underpinning science of all machines in use today or being developed into the
latest technology.

The aim of this unit is to introduce students to the essential mechanical principles associated with
engineering applications.

Fundamentals of Thermodynamics and Heat Engines

Thermodynamics is one of the most common applications of science in our lives, and it is so much
a part of our daily life that it is often taken for granted. For example, when driving your car you
know that the fuel you put into the tank is converted into energy to propel the vehicle, and the heat
produced by burning gas when cooking will produce steam which can lift the lid of the pan. These
are examples of thermodynamics, which is the study of the dynamics and behaviour of energy and
its manifestations.

This unit introduces students to the principles and concepts of thermodynamics and its application
in modern engineering.

Quality and Process Improvement

Quality has always been the key to business success and survivability, but it requires
organisations to allocate a lot of effort and resources to achieve it. The key to providing quality
services and designing top quality products lies in the strength and effectiveness of the processes
used in their development; processes which must be constantly reviewed to ensure they operate
as efficiently, economically and as safely as possible.

This unit introduces students to the importance of quality assurance processes in a manufacturing
or service environment and the principles and theories that underpin them. Topics included in this
unit are: tools and techniques used to support quality control, attributes and variables, testing
processes, costing modules, the importance of qualifying the costs related to quality, international
standards for management (ISO 9000, 14000, 18000), European Foundation for Quality
Management (EFQM), principles, tools and techniques of Total Quality Management (TQM) and
implementation of Six Sigma.

Computer Aided Design (CAD) for Engineering

Computer Aided Design (CAD) is the use of computer technology in engineering industries,
enabling the exploration of design ideas, the visualising of concepts and to simulate how a design
will look and perform in the real world prior to production. The ability to analyse, modify and
optimise a Computer Generated Image (CGl), object and/or 3D environment is an integral part of
the design process in all areas of engineering.

This unit aims to provide students with opportunities to develop their understanding and

knowledge of CAD software applications used in engineering, and the practical skills to utilise the
technology within their own creative work.
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