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National Certificate in Mechanical Engineering (G97J 46)
Course overview and skills development summary
Introduction

National Certificates are made up of Units. Each Unit is mapped against an agreed set of national standards to identify the appropriate level and credit value defined by the Scottish Credit and Qualifications Framework (SCQF).

The SCQF level is a measure of how hard the Unit is. 

The credit value is a measure of the time, on average, it should take a learner to achieve the Unit. A single-credit Unit works out at an average of 40 hours teaching time and 20 hours self-directed learning. A double-credit Unit works out an average of 80 hours teaching time and 40 hours self directed learning. If you’d like more information, it’s available at www.scqf.org.uk.  
Most National Certificates have mandatory and optional Units:

· Mandatory Units provide the generic knowledge, understanding and skills needed to be successful in your chosen career. Every student has to complete them.

· Optional Units give you an opportunity to choose a particular area of interest that you would like to learn about. 
This document provides information about the Units that make up your Course and the skills you will be developing as you work through each Unit. It explains: 

· the way you will use Core Skills in your chosen area of work

· how the Course is structured

It also describes the purpose of each Unit in the Course, including: 

· the subject-specific skills you will develop in each Unit

· the Core Skills you will develop naturally as you work through each Unit

· any Core Skill or Core Skill component that will be recorded on your certificate

Core Skills in your chosen area of work
As an engineer working in mechanical engineering sector you will be using Core Skills every day.
Communication 
You will need to be able to communicate effectively with fellow engineers, customers and suppliers to ensure that all technical information is clear and concise. You need to be able to work with engineers from different engineering disciplines, communicating with them to ensure that all aspects of an engineering problem are resolved. 

Numeracy 
You will need to interpret graphical information from machine manuals, schematics and engineering drawings to enable machinery and equipment to be maintained. You will also need to carry out various measurements, which may involve converting between the two main engineering measurement systems — metric and imperial. You will also have to manipulate and evaluate equations to solve mechanical engineering problems.

Information and Communication Technology 
You will need to input and access information in databases and spreadsheets. In addition, you will need to communicate electronically with customers and suppliers. You will also use specialist software applications to resolve mechanical engineering problems, as well as to produce technical reports.

Problem Solving 
You will need to analyse problems as they arise in the workplace, and find the most appropriate method to resolve them. You will need to determine the best method of resolving the issues through various problem solving techniques.

Working with Others 
Team working is critical in mechanical engineering, and you will need to work closely with your colleagues to ensure that mechanical engineering problems are resolved efficiently.
Course structure for Mechanical Engineering
To achieve this National Certificate you will need to achieve:

· three Unit credits from the mandatory section

· five Unit credits from the restricted section
· four Unit credits from the optional sections

Mandatory Units (three credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Communication
	F3GB 12
	6
	1
	

	Engineering: Applying Information Technology
	F5D4 12
	6
	1
	

	Mathematics: Technician 1
	F3HX 12
	6
	1
	


Restricted Units (five from eight credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Mandatory:

	Engineering Dynamics: An Introduction
	F5K6 12
	6
	1
	

	Statics
	F5K8 12
	6
	1
	

	Thermofluids
	F5JE 12
	6
	1
	

	Any 2 from 5 credits:

	Engineering Dynamics
	F5K7 12
	6
	1
	

	Engineering Thermodynamics
	F5JF 12
	6
	1
	

	Pneumatics and Hydraulics
	F5JB 12
	6
	1
	

	Power Drives
	F5JC 12
	6
	1
	

	Strength of Materials
	F5K9 12
	6
	1
	


Optional Units (four credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Computer Aided Draughting (CAD) for Engineers
	F5H5 12
	6
	1
	

	Electrical Plant Maintenance
	F5HG 12
	6
	1
	

	Engineering Design
	F5K5 12
	6
	1
	

	Engineering Dimensional Control
	F5KB 12
	6
	1
	

	Engineering Dynamics
	F5K7 12
	6
	1
	

	Engineering Materials
	F5KD 12
	6
	1
	

	Engineering Prime Movers
	F5JD 12
	6
	1
	

	Engineering Project
	F5D5 12
	6
	1
	

	Engineering Quality: An Introduction
	F5FM 12
	6
	1
	

	Engineering Systems
	F5FN 12
	6
	1
	

	Engineering Thermodynamics
	F5JF 12
	6
	1
	

	Graphical Engineering Communication
	F5JG 12
	6
	1
	

	Maintenance Safety
	F5JA 12
	6
	1
	

	Mathematics: Technician 2
	F3HY 12
	6
	1
	

	Plant Installation
	F5J8 12
	6
	1
	

	Plant Maintenance Practice
	F5J9 12
	6
	1
	

	Pneumatics and Hydraulics
	F5JB 12
	6
	1
	

	Power Drives
	F5JC 12
	6
	1
	

	Strength of Materials
	F5K9 12
	6
	1
	


Unit summaries

This section provides a brief description of each Unit in the Course. It explains:

· the purpose of each Unit 

· the subject-specific skills you will learn for each Unit

· which Core Skills you will be developing as you work through each Unit

· which Core Skill or Core Skill components are recorded in your Core Skills profile on your certificate
The Unit summaries are in alphabetical order so you can find them easily. This might not be the order you do them in. 
Communication (F3GB 12) 1 credit
In this Unit you will develop skills in:

· reading

· summarising and evaluating

· writing

· speaking and listening
The ability to communicate effectively with fellow engineers, customers and suppliers is crucial in mechanical engineering.

This is a Core Skills Unit. When you achieve this Unit, your Core Skills profile will be updated to show you have achieved Communication at SCQF level 6.
Computer Aided Draughting (CAD) for Engineers (F5H5 12) 1 credit  
In this Unit you will develop skills in the use of Computer Aided Draughting (CAD). You will learn how to create detailed, two-dimensional engineering drawings using a commercial CAD system to current engineering draughting standards. 

 You will: 

· create detailed, two-dimensional engineering drawings with auxiliary and sectional views 

· create a detailed assembly drawing by modifying existing two-dimensional drawings and importing standard engineering components and symbols into the drawing
As you are doing this Unit you will be developing aspects of the Core Skills in Information and Communication Technology, Numeracy, and Problem Solving.
Electrical Plant Maintenance (F5HG 12) 1 credit  
In this Unit you will learn about electrical plant safety, maintenance requirements and precautions that should be taken when carrying out electrical plant maintenance. In addition, you will develop the skills that are needed for undertaking safe maintenance procedures on electrical equipment and completing the appropriate maintenance documentation.
You will: 
· identify the regulations and explain the safety procedures and systems of work used in electrical plant maintenance, including permit to work and the safe isolation procedures

· perform a risk assessment on an item of electrical equipment to be maintained
· explain the benefits, limitations and relative costs associated with the following electrical plant maintenance methods: corrective, planned preventative, reliability-centred, and condition-based
· perform routine maintenance on an electrical plant system, following the safe isolation procedure and completing the permit to work documentation
As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving.

Engineering Design (F5K5 12) 1 credit

In this Unit you will develop the knowledge, understanding and skills required for producing a simple engineering design from a given design brief and specification. 

You will: 
· learn about the relationship between product design and engineering design, and the factors relevant to systematic engineering design — from design brief through to production

· from a given problem, generate and analyse various design solutions before selecting and justifying the optimum solution
· present the optimum design solution in an appropriate format, which could include engineering drawing, computer simulation, oral presentation, or a model 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.
Engineering Dimensional Control (F5KB 12) 1 credit  
In this   Unit you will learn about common measurement systems used in engineering, including how to minimise measurement error. In addition, you will develop the knowledge and skills required to undertake measurement tasks, using a series of measurement and comparative instruments. 

You will:
· perform a series of linear, angular and internal measurements on various components, by selecting the correct measuring instruments and recording the measurements on an inspection sheet, identifying any non-conformance in measurements to drawing specifications
· adjust and set measuring equipment before use 
· produce a complete and accurate inspection report
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving, and Communication.
Engineering Dynamics (F5K7 12) 1 credit

In this Unit you will develop knowledge and understanding of engineering dynamic quantities, laws and principles applied to both linear and angular dynamic systems. You will learn to manipulate and evaluate linear and angular dynamic equations to solve problems in dynamics, including systems containing linear and angular elements. 

You will: 
· solve problems involving velocity vector diagrams
· solve angular dynamic system problems involving the use of the equations of motion and velocity/time diagrams, including those associated with solid uniform discs
· develop knowledge and understanding to solve problems involving centripetal and centrifugal forces 
· learn to apply the principle of the conservation of momentum to the solution of linear dynamic problems

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 

Engineering Dynamics: An Introduction (F5K6 12) 1 credit
In this Unit you will learn about engineering dynamic quantities, laws and principles, so you can use them to solve problems in dynamics. You will learn about the basic quantities, and their units, used in engineering dynamics. You will solve linear system problems involving the use of the equations of motion, velocity/time diagrams and Newton’s Laws. You will learn to solve linear system problems involving work, energy, conservation of energy, and power. You will also develop your knowledge and understanding to solve angular dynamic system problems.

You will: 
· manipulate and evaluate equations to solve problems in dynamics by calculating quantities associated with dynamics using standard formulae

· demonstrate an understanding of the fundamental laws of dynamics

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 

Engineering Materials (F5KD 12) 1 credit  
In this Unit you will learn about the properties and structures of common engineering materials, and how some engineering processes can change the properties of materials. 

You will:

· state the names and applications of a range of engineering materials, both metallic and non-metallic

· carry out a series of basic workshop tests to enable you to describe the properties of engineering materials

· apply your knowledge and understanding of the properties and structures of common engineering materials to describe the changes which arise through common engineering processes, specifically cold working and annealing

· carry out a mechanical test on a range of material samples, interpreting, analysing and evaluating the results to enable you to produce a report
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, and Numeracy.
Engineering: Prime Movers (F5JD 12) 1 credit

In this Unit you will develop skills that will enable you to describe the sequence of operation and determine performance parameters of internal combustion (IC) engines. You will also develop the knowledge of various turbines and their wide range of engineering applications. In addition, you will develop skills to enable you to investigate a mechanical prime mover in depth.
You will: 
· describe correctly the function of the main component parts, and the sequence of operations, in internal combustion engines, as well as determining the performance parameters
· compare engine performance in terms of the differences between the pressure-volume (p-V) diagram for ideal air standard cycles, and practical p-V diagrams for IC engines

· explain the fundamental principles of turbine operation in terms of impulse and reaction blading

· investigate and evaluate the construction, operation and performance of a given mechanical prime mover

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy, and Problem Solving.
Engineering Project (F5D5 12) 1 credit  
In this Unit you will develop the skills to manufacture and test a product from a given project brief. 

You will: 

· create a project plan which includes a range of factors relevant to defined objectives with a strategy for project management. The plan must identify the project aims and objectives, and include an appropriate project time-activity chart, resources before deliverables are completed in accordance with safety requirements, and test procedures to verify theory or principles, and the effectiveness of process and product should be monitored and evaluated

While undertaking the project you will:

· carry out measurements and calculations which are accurately recorded; data will be interpreted, applied and communicated using graphics and number

· analyse a task and its component elements

· on completion, evaluate project activities in terms of the agreed project objectives and enhancements in your own personal development as a result of undertaking the project
This Unit has the Problem Solving component of Planning and Organising embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Planning and Organising at SCQF level 5. 
Engineering Quality: An Introduction (F5FM 12) 1 credit  
In this Unit you will learn how factors, functions and roles of individuals within an organisation contribute to the quality of an engineering product or service.  

You will:  

· explain the terminology commonly used in engineering quality systems, clearly stating the difference between quality control and quality assurance
· produce process models for engineering products or service and analyse the many factors affecting the quality of a product or service, considering specifications, customer requirements, and safety regulations
· learn the roles that individuals and functions within an organisation have in establishing and maintaining engineering quality standards
· perform an engineering inspection to confirm whether an engineering product or service conforms to a given standard
As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving. 

Engineering Systems (F5FN 12) 1 credit  
In this   Unit you will develop an engineering systems approach to solving engineering problems. You will learn to categorise engineering systems as either an electrical, mechanical or electromechanical system, representing them in block diagram form. In addition, you will develop skills to identify and measure typical mechanical and electrical quantities present in engineering systems, before finally investigating the performance of an electromechanical system.
You will:

· represent electrical, mechanical and electromechanical engineering systems in block diagram form, stating their inputs, processes and outputs 
· identify different forms of mechanical and electrical energies present in engineering systems

· calculate energy losses and efficiency in engineering systems

· investigate the performance of an electromechanical system
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 

Engineering Thermodynamics (F5JF 12) 1 credit  
In this Unit you will learn about property changes and energy transfer processes in closed and open thermodynamic systems, as well as heat transfer processes.

You will: 

· perform calculations involving energy transfer processes
· manipulate and solve equations to solve problems in engineering thermodynamics
· investigate energy transfers in an open system, such as an internal combustion engine, basic steam power cycle, refrigerator, etc
· produce diagrams to support your investigations
· apply thermodynamics theory to solve engineering problems
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 

Engineering: Applying Information Technology (F5D4 12) 1 credit  
In this Unit you will learn about the features of an operating system and available software application packages that are relevant to the engineering environment. 
You will: 

· use a range of ICT to carry out searches to extract and present relevant information
· make selective use of ICT 
· evaluate your choice and report on a number of aspects of the assessment

This Unit has the Core Skill of Information and Communication Technology embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Information and Communication Technology at SCQF level 6. 
Graphical Engineering Communication (F5JG 12) 1 credit  
In this   Unit you will develop the knowledge, understanding and skills required to create detailed, two-dimensional engineering drawings.
You will:

· interpret technical instructions to create engineering drawings in both first and third angle projection, which includes both auxiliary and sectional views, as well as fully developed engineering assembly drawings
· detail the drawing correctly to represent the dimensions, graphic symbols and abbreviations necessary for manufacture
This Unit has the Numeracy Core Skill component of Using Graphical Information embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Using Graphical Information at SCQF level 5. In addition, you will develop aspects of the Core Skills in Communication and Problem Solving.

Maintenance Safety (F5JA 12) 1 credit

In this Unit you will learn about the responsibilities of employers and employees in a mechanical plant maintenance environment in relation to current health and safety legislation.

You will: 
· research and evaluate a variety of current health and safety legislation and regulations

· identify procedures for reporting potential health and safety hazards

· state all necessary safety requirements involved in a plant maintenance environment, including the identification, handling, storage and disposal of dangerous substances

· develop your knowledge of the safe use and storage of tools and equipment in accordance with recognised regulations, testing and calibration procedures, and company storage procedures

· learn about procedures for reporting potential hazards and minimising danger in an engineering plant maintenance work environment, including risk assessments, safe systems of work, method statements, and permits to work
As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving. 
Mathematics: Technician 1 (F3HX 12) 1 credit  
In this Unit you will develop skills in numeracy, graphical communication, trigonometry and algebra to solve practical problems.

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill of Numeracy embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Numeracy at SCQF level 6. 

Mathematics: Technician 2 (F3HY 12) 1 credit  
In this Unit you will develop skills in numeracy, algebra and calculus, so that you will be able to use these skills to solve practical problems. 

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill component of Using Number embedded in it, which means when you complete this Unit you will also be awarded the Core Skill component at SCQF level 6.
Plant Installation (F5J8 12) 1 credit  

  
In this Unit you will learn how to produce plant installation drawings, and prepare method statements and risk assessments for plant installation processes. You will develop the skills to enable you to install, level, align and secure mechanical plant and commission plant after installation, while adhering to appropriate safety regulations and safe working practices.
You will: 
· prepare plant installation drawings

· extract and analyse relevant information from current legislation, and manufacturers’ specifications from plant installation reference materials and manufacturers’ specifications, before preparing method statements and risk assessments
· systematically install a given item of mechanical plant, in accordance with installation drawings, permit to work, risk assessment, and manufacturers’ manuals

· develop skills in the correct use of lifting and handling equipment and techniques when installing the mechanical plant

· level, align and secure plant using correct tools and equipment 

· test and commission plant, and complete the appropriate test documentation

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Communication, and Problem Solving.
Plant Maintenance Practice (F5J9 12) 1 credit

In this Unit you will develop skills needed to dismantle and reassemble plant systems, and carry out systematic fault finding to detect and remedy faults while adhering to safe working procedures and practices. 

You will: 
· research, review and evaluate different types of maintenance strategies

· prepare for a maintenance task by drawing a schematic diagram of a given plant system, identifying all services to be connected

· carry out a risk assessment relating to the task, complete a permit to work, and participate in a team meeting before the task

· disconnect, dismantle, repair and reassemble the items of equipment systematically, in accordance with the manufacturer’s manual and safe working practices

· carry out fault finding on plant equipment, and replace component parts if necessary

· perform functional tests on the reassembled equipment 

· complete appropriate maintenance documentation

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, and Numeracy.
Pneumatics and Hydraulics (F5JB 12) 1 credit  

  
In this Unit you will develop your knowledge and understanding of pneumatic and hydraulic circuits. You will develop skills in drawing and simulating pneumatic and hydraulic circuits, and in designing, assembling and testing pneumatic or hydraulic circuits. You will perform fault finding techniques on pneumatic or hydraulic circuits, and rectify faults while adhering to safe working practices. 

You will: 
· interpret engineering drawings to identify pneumatic and hydraulic components and symbols, describing the operation of the fluid power components

· draw and simulate pneumatic and hydraulic circuits to perform given functions

· develop your practical skills and, for given specifications, design, assemble and test either a pneumatic or hydraulic circuit

· develop diagnostic techniques and skills to undertake fault finding on a pneumatic or hydraulic circuit, identifying causes of failure and rectifying faults in accordance with current industrial practice

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving, and Information and Communication Technology.

Power Drives (F5JC 12) 1 credit  

  
In this Unit you will develop skills that will enable you to design a mechanical power transmission drive for given design parameters.
You will: 
· explain the features and terms associated with power transmission drives, including the relationship between power, torque and speed of rotation, explaining what is meant by a positive drive and a non-positive drive

· analyse and evaluate various mechanical power transmission drives in terms of their capabilities, limitations, capacities, lubrication requirements, and suitability for given applications

· for given design parameters, design and sketch a mechanical power drive and create a parts list to realise your design

· describe methods of detecting both installation faults and developed faults in mechanical power transmission drives
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, and Numeracy.

Statics (F5K8 12) 1 credit
In this Unit you will develop a basic understanding of statics, learning to differentiate between scalar and vector quantities, apply the criteria of static equilibrium, and solve static engineering problems using graphical and mathematical methods.

You will: 
· identify scalar and vector quantities, and the effects that application of force has on a body
· solve problems involving forces in a plane, both graphically and analytically
· analyse idealised frameworks by applying the criteria of static equilibrium, and determine graphically the forces and their nature in each member of the framework
· determine the effects of force on a simple engineering component by applying the relationship between shear stress, force and cross-sectional area
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.

Strength of Materials (F5K9 12) 1 credit

In this Unit you will develop knowledge and understanding of strength of materials in an engineering context. You will learn how to use shear force and bending moment diagrams to solve problems involving simply-supported beams and cantilevers. You will also apply simple bending to solve idealised beam problems, and use torsion theory to solve problems involving shafts of circular cross-sectional area.

You will: 
· perform calculations to determine shear force and bending moments for simply-supported beams and cantilevers
· produce shear force and bending moment diagrams
· solve problems involving the application bending and torsion theory
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Thermofluids (F5JE 12) 1 credit

In this Unit you will develop knowledge and understanding of engineering thermofluids. You will learn how to determine the properties of working fluids, sketch thermodynamic properties on pressure-volume (p-V) diagrams, and solve numerous thermofluid problems. 

You will: 
· manipulate and evaluate equations to solve problems in engineering thermofluids involving the non-flow and steady flow energy equations
· relate theory to practice and undertake practical thermofluid experiments, selecting appropriate equipment to solve hydrostatic and fluid pressure problems
· manipulate and evaluate the mass continuity and Bernoulli’s equations to solve problems involving incompressible flow in pipes

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
