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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




Automation, Robotics and Programmable Logic Controllers
(PLCs)

The word automation was not used until the 1940s and it originated in the automotive
manufacturing sector as a method designed to reduce labour costs and improve the quality,
accuracy and precision of the finished products. We are all now very familiar with the sight of
dancing robots, not only in the production of cars but in everything from washing machines to
pharmaceuticals. As a result of this technology the products we purchase may have never been
touched by human hands and we all benefit from a reduction in costs and improvement in quality.

The aim of this unit is for students to investigate how Programmable Logic Controllers (PLCs) and
industrial robots can be programmed to successfully implement automated engineering solutions.

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.

Electrical and Electronic Principles

Electrical engineering is mainly concerned with the movement of energy and power in electrical
form, and its generation and consumption. Electronics is mainly concerned with the manipulation
of information, which may be acquired, stored, processed or transmitted in electrical form. Both
depend on the same set of physical principles, though their applications differ widely. A study of
electrical or electronic engineering depends very much on these underlying principles; these form
the foundation for any qualification in the field, and are the basis of this unit.

Digital Principles

While the broad field of electronics covers many aspects, it is digital electronics which now has the
greatest impact. This is immediately evident in the mobile phone, laptop, and numerous other
everyday devices and systems. Digital electronics allows us to process, store, and transmit data in
digital form in robust ways, which minimises data degradation.

The unit introduces the two main branches of digital electronics, combinational and sequential.
Thus, the student gains familiarity in the fundamental elements of digital circuits, notably different
types of logic gates and bistables. The techniques by which such circuits are analysed, introduced
and applied, including Truth Tables, Boolean Algebra, Karnaugh Maps, and Timing Diagrams.
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