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Qualification Specifications about

ICTQual Level 5 Diploma in Mechanical
Engineering 240 Credits-Two Years

About ICTQual AB

ICTQual AB UK Ltd. is a distinguished awarding body based in the United Kingdom, dedicated to fostering
excellence in education, training, and skills development. Committed to global standards, ICTQual AB provides
internationally recognized qualifications that empower individuals and organizations to thrive in an increasingly
competitive world. Their offerings span diverse industries, including technical fields, health and safety,
management, and more, ensuring relevance and adaptability to modern workforce needs.

The organization prides itself on delivering high-quality educational solutions through a network of Approved
Training Centres worldwide. Their robust curriculum and innovative teaching methodologies are designed to
equip learners with practical knowledge and skills for personal and professional growth. With a mission to inspire
lifelong learning and drive positive change, ICTQual AB continuously evolves its programs to stay ahead of
industry trends and technological advancements.

ICTQual AB's vision is to set benchmarks for educational excellence while promoting inclusivity and integrity. Their
unwavering focus on quality and accessibility makes them a trusted partner in shaping future-ready professionals
and advancing societal progress globally.

Course Overview

The ICTQual Level 5 Diploma in Mechanical Engineering is a rigorous two-year qualification designed to
build a strong foundation in mechanical engineering principles. Spanning 240 credits, this program provides a
blend of theoretical knowledge and practical expertise across critical areas such as materials science,
thermodynamics, fluid mechanics, and mechanical design. Students engage in hands-on projects and industry-
aligned assignments, equipping them with problem-solving skills and innovative thinking to address real-world
engineering challenges. The curriculum also integrates sustainability concepts, preparing learners to create
energy-efficient and eco-friendly solutions for modern engineering problems.

Graduates of this program are well-positioned to pursue diverse career opportunities in industries such as
automotive, aerospace, manufacturing, and energy systems. Additionally, the diploma serves as a stepping stone
for further academic pursuits, including bachelor’s or master’s degrees in mechanical engineering or related
disciplines.
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Certification Framework

Qualification title Level 5 Diploma in Mechanical Engineering 240 Credits-Two Years

Course ID MEO0002

Qualification Credits 240 Credits

Course Duration Two Years

Grading Type Pass / Fail

Competency Evaluation Coursework / Assignments / Verifiable Experience

Assessment The assessment and verification process for ICTQual qualifications involves two key
stages:

Internal Assessment and Verification:

v" Conducted by the staff at the Approved Training Centre (ATC). Ensures
learners meet the required standards through continuous assessments.

v" Internal quality assurance (IQA) is carried out by the centre's IQA staff to
validate the assessment processes.

External Quality Assurance:

v" Managed by ICTQual AB verifiers, who periodically review the centre's
assessment and IQA processes.

v" Verifies that assessments are conducted to the required standards and
ensures consistency across centres

Entry Requirements

To enroll in the ICTQual Level 5 Diploma in Mechanical Engineering 240 Credits-Two Years, candidates must meet
the following entry requirements:

v" A minimum of a Level 4 qualification (e.g., HNC, NVQ Level 4, or equivalent) in a related field such as
engineering, mathematics, physics, or a science-based discipline. A strong background in mechanical
engineering concepts, mathematics, and physics is highly recommended, as the course builds on these
foundational skills and covers advanced topics in mechanical engineering.

v" Minimum age of 16 years to enroll in the course.

v’ Proficiency in English, as the program involves technical terminology, written assignments, and effective
communication in mechanical engineering contexts.

v" A solid understanding of mathematics and physics, as these subjects are essential for advanced
mechanical engineering problem-solving, design, and analysis.

v" While not mandatory, prior experience or exposure to mechanical engineering work, technical projects, or
a related industry can provide a strong foundation and enhance the learning experience in the course.
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Qualification Structure

This qualification comprises 24 mandatory units, totaling 240 credits. Candidates must successfully complete all
mandatory units to achieve the qualification.

Unit Ref# Unit Title Credits
Year 1 (120 Credits)
MEO0002-1 Introduction to Mechanical Engineering 10
MEO0002-2 Engineering Mathematics 10
MEOQ002-3 Physics for Engineers 10
MEQ0002-4 Engineering Materials 10
MEOQ002-5 Technical Drawing and CAD 10
ME0002-6 Thermodynamics 10
MEOQ002-7 Mechanics of Solids 10
MEOQ002-8 Fluid Mechanics 10
ME0002-9 Health and Safety in Engineering 10
MEO0002-10 Introduction to Manufacturing Processes 10
ME0002-11 Electrical and Electronics Fundamentals for Engineers 10
MEOQ002-12 Communication and Professional Skills
Year 2 (120 Credits)

ME0002-13 Advanced Thermodynamics 10
MEOQ002-14 Mechanics of Machines 10
MEQ0002-15 Engineering Design and Analysis 10
MEOQ002-16 Computer-Aided Engineering (CAE) 10
MEO0002-17 Automation and Control Systems 10
ME0002-18 Renewable Energy Systems 10
ME0002-19 Heat Transfer Applications 10
ME0002-20 Dynamics of Machinery 10
ME0002-21 Advanced Manufacturing Processes 10
MEQ002-22 Robotics and Mechatronics 10
MEO0002-23 Engineering Project Management 10
ME0002-24 Capstone Project in Mechanical Engineering 10

Centre Requirements

Even if a centre is already registered with ICTQual AB, it must meet specific requirements to deliver the ICTQual
Level 5 Diploma in Mechanical Engineering 240 Credits — Two Years. These standards ensure the quality and
consistency of training, assessment, and learner support.

1. Approval to Deliver the Qualification
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v" Centres must obtain formal approval from ICTQual AB to deliver this specific qualification, even if they are
already registered.

v' The approval process includes a review of resources, staff qualifications, and policies relevant to the
program.

2. Qualified Staff

v" Tutors: Must have relevant qualifications in Mechanical Engineering at Level 6 or higher, alongside
teaching/training experience.

v' Assessors: Must hold a recognized assessor qualification and demonstrate expertise in Mechanical
Engineering.

v' Internal Quality Assurers (IQAs): Must be appropriately qualified and experienced to monitor the quality
of assessments.

3. Learning Facilities
Centres must have access to appropriate learning facilities, which include:

v' Classrooms: Modern, well-equipped spaces with advanced multimedia tools to deliver engaging
theoretical instruction in mechanical engineering concepts and design principles.

v Practical Areas: Hands-on training areas featuring cutting-edge tools, machinery, and equipment such as
lathes, milling machines, welding stations, and 3D printers for real-world practice and assessments.

v" Technology Access: High-performance computers with industry-standard software (e.g., CAD, CAM, FEA)
and reliable internet connectivity to support technical design, analysis, and project work.

4. Health and Safety Compliance

v' Centres must ensure that practical training environments comply with relevant health and safety
regulations.
v’ Risk assessments must be conducted regularly to maintain a safe learning environment.

5. Resource Requirements

v'  Learning Materials: Approved course manuals, textbooks, and study guides aligned with the curriculum.

v' Assessment Tools: Templates, guidelines, and resources for conducting and recording assessments.

v' E-Learning Systems: If offering online or hybrid learning, centres must provide a robust Learning
Management System (LMS) to facilitate remote delivery.

6. Assessment and Quality Assurance

v' Centres must adhere to ICTQual’s assessment standards, ensuring that all assessments are fair, valid, and
reliable.

v Internal quality assurance (IQA) processes must be in place to monitor assessments and provide feedback
to assessors.

v External verification visits from ICTQual will ensure compliance with awarding body standards.

7. Learner Support

v' Centres must provide learners with access to guidance and support throughout the program, including:
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v" Academic support for coursework.
v’ Career guidance for future progression.
v" Additional support for learners with specific needs (e.g., disabilities or language barriers).

8. Policies and Procedures
Centres must maintain and implement the following policies, as required by ICTQual:

v Equal Opportunities Policy.

Health and Safety Policy.

Safeguarding Policies and Procedures.
Complaints and Appeals Procedure.

Data Protection and Confidentiality Policy.

AN NI NN

9. Regular Reporting to ICTQual

v" Centres must provide regular updates to ICTQual AB on learner enrollment, progress, and completion
rates.

v' Centres are required to maintain records of assessments and learner achievements for external auditing
purposes.

Support for Candidates

Centres should ensure that materials developed to support candidates:

v’ Facilitate tracking of achievements as candidates progress through the learning outcomes and assessment
criteria.

v"Include information on how and where ICTQual's policies and procedures can be accessed.

v Provide mechanisms for Internal and External Quality Assurance staff to verify and authenticate evidence
effectively.

This approach ensures transparency, supports candidates' learning journeys, and upholds quality assurance
standards.

Assessment

This qualification is competence-based, requiring candidates to demonstrate proficiency as defined in the
qualification units. The assessment evaluates the candidate's skills, knowledge, and understanding against the set
standards. Key details include:

1. Assessment Process:
v" Must be conducted by an experienced and qualified assessor.
v' Candidates compile a portfolio of evidence that satisfies all learning outcomes and assessment
criteria for each unit.
2. Types of Evidence:
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Observation reports by the assessor.
Assignments, projects, or reports.
Professional discussions.

Witness testimonies.
Candidate-produced work.

Worksheets.

Records of oral and written questioning.
Recognition of Prior Learning (RPL).

3. Learning Outcomes and Assessment Criteria:

v

v

Learning Outcomes: Define what candidates should know, understand, or accomplish upon
completing the unit.

Assessment Criteria: Detail the standards candidates must meet to demonstrate that the learning
outcomes have been achieved.

This framework ensures rigorous and consistent evaluation of candidates' competence in line with the
qualification's objectives.
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Unit Descriptors

MEO0002 - 1. Introduction to Mechanical Engineering

The aim of this study unit is to introduce learners to the fundamental concepts and applications of mechanical
engineering. It seeks to develop an understanding of the industry's core principles and practices. Additionally,
learners will explore the roles and responsibilities of mechanical engineers.

Learning Outcome: Assessment Criteria:
1. Recognize key concepts and applications in 1.1. Demonstrate a clear understanding of
mechanical engineering. fundamental principles in  mechanical
engineering, including mechanics,

thermodynamics, and material science.

1.2. ldentify and explain the functions of essential
components and systems used in mechanical
engineering applications.

1.3. Apply mathematical and scientific methods to
solve basic mechanical engineering problems
effectively.

1.4. Interpret technical drawings and schematics
relevant to mechanical engineering processes.

1.5. Analyze the behavior of mechanical systems
under various operational conditions and
constraints.

1.6. Evaluate the suitability of materials and
design approaches for specific engineering
tasks.

1.7. lllustrate the use of standard tools,
techniques, and software employed in
mechanical engineering projects.

1.8. Discuss the importance of safety, quality
control, and sustainability in mechanical
engineering practices.

1.9. Integrate theoretical knowledge with practical
applications to address real-world mechanical
engineering challenges.

2. Identify industry roles and responsibilities of 2.1. Describe the primary roles and functions of
mechanical engineers. mechanical engineers in various industries,
such as design, analysis, manufacturing, and
maintenance.

2.2. Explain the responsibilities of mechanical
engineers in ensuring the safety, efficiency,
and reliability of engineering systems.

2.3. Analyze the role of mechanical engineers in
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interdisciplinary teams and their contribution
to collaborative projects.

2.4. Identify the ethical and professional standards
that guide the responsibilities of mechanical
engineers.

2.5. Demonstrate an understanding of mechanical
engineers' roles in addressing environmental
and sustainability challenges.

2.6. Evaluate the responsibilities of mechanical
engineers in project management, including
planning, execution, and monitoring.

2.7. Explain the importance of innovation and
continuous improvement in the roles of
mechanical engineers.

2.8. Discuss how mechanical engineers contribute
to industry advancements through research,
development, and implementation of new
technologies.

2.9. Illustrate the role of mechanical engineers in
quality assurance and compliance with
industry regulations and standards.
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MEO0002 - 2. Engineering Mathematics

The aim of the "Engineering Mathematics" study unit is to equip learners with the mathematical skills necessary
to solve complex engineering problems effectively. It focuses on developing proficiency in applying mathematical
techniques and utilizing computational tools to analyze and interpret engineering equations, ensuring a strong
foundation for technical decision-making and problem-solving.

Learning Outcome: ‘ Assessment Criteria:
1. Apply mathematical techniques to solve 1.1. Accurately identify and define engineering
engineering problems. problems requiring mathematical solutions by

analyzing relevant technical specifications and
constraints.

1.2. Select and apply appropriate mathematical
techniques, such as algebra, calculus, and
trigonometry, to address engineering
challenges effectively.

1.3. Demonstrate proficiency in solving equations,
performing calculations, and analyzing data
relevant to engineering applications.

1.4. Use mathematical modeling and simulation
tools to predict and evaluate engineering
system behaviors under various conditions.

1.5. Interpret and validate the results of
mathematical calculations, ensuring
consistency with engineering principles and
real-world applicability.

1.6. Communicate mathematical findings and their
implications clearly, using technical diagrams,
graphs, and reports.

1.7. Apply  problem-solving  strategies that
incorporate precision, logical reasoning, and
adherence to engineering standards.

1.8. Evaluate alternative mathematical
approaches and justify the selected methods
based on efficiency, accuracy, and
engineering requirements.

2. Use computational tools to analyze engineering 2.1. Accurately identify and select appropriate
equations. computational tools for solving specific
engineering equations.

2.2. Demonstrate proficiency in the setup and
execution of computational models relevant
to engineering scenarios.

2.3. Evaluate the accuracy and reliability of
computational outputs against theoretical or
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empirical results.

2.4, Apply advanced techniques to optimize
computational  processes and  reduce
potential errors.

2.5. Interpret computational results effectively
and relate them to real-world engineering
applications.

2.6. Document all computational procedures and
assumptions to ensure transparency and
repeatability.

2.7. Solve complex engineering equations using
computational tools within defined accuracy
and efficiency parameters.

2.8. Analyze and troubleshoot discrepancies in
computational outcomes, providing justifiable
solutions.

2.9. Critically  assess  the  suitability  of
computational tools for different engineering
tasks and recommend improvements where
necessary.
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MEO0002 - 3. Physics for Engineers

The aim of the study unit Physics for Engineers is to provide students with a solid foundation in the fundamental
principles of mechanics and energy transfer. This unit focuses on equipping learners with the knowledge and skills
to apply physics concepts effectively to solve engineering problems, fostering analytical and practical
understanding in real-world scenarios.

Learning Outcome: ‘ Assessment Criteria:
1. Understand fundamental principles of 1.1. Define and explain key concepts and
mechanics and energy transfer. principles related to mechanics and energy
transfer.

1.2. Demonstrate the ability to apply fundamental
principles of mechanics to solve basic and
complex problems.

1.3. lllustrate the relationship between force,
motion, and energy in mechanical systems
through practical examples or calculations.

1.4. Analyze energy transfer processes in
mechanical systems, identifying key variables
and their interactions.

1.5. Solve quantitative problems involving work,
power, and energy conservation using
appropriate methodologies.

1.6. Evaluate real-world applications of mechanics
and energy transfer principles in engineering
contexts.

1.7. Interpret and represent mechanical and
energy-related phenomena through diagrams,
equations, or models.

1.8. Identify limitations and assumptions within
theoretical frameworks of mechanics and
energy transfer.

1.9. Integrate knowledge of mechanics and energy
transfer to propose innovative solutions to
engineering challenges.

2. Apply physics concepts to engineering scenarios. 2.1. Demonstrate a clear understanding of
relevant  physics concepts and their
application in engineering contexts.

2.2. Identify and analyze engineering problems
where physics principles such as force,
motion, energy, and thermodynamics are
applicable.

2.3. Accurately apply mathematical models
derived from physics to solve engineering-
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related problems.

2.4, Utilize physics-based approaches to predict
and evaluate the behavior of engineering
systems under various conditions.

2.5. Apply principles of physics to design, analyze,
and optimize engineering systems or
processes.

2.6. Evaluate the impact of different physical
forces and energy interactions in engineering
applications.

2.7. Integrate multiple physics concepts to provide
solutions that are both technically sound and
practically viable in engineering projects.

2.8. Assess the limitations of physics theories and
models when applied to real-world
engineering scenarios.

2.9. Communicate physics-based solutions and
concepts clearly to non-expert stakeholders in
engineering projects.
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MEO0002 - 4. Engineering Materials

The aim of this study unit is to provide learners with a comprehensive understanding of common engineering
materials, focusing on their properties and applications. It aims to equip learners with the skills to assess material
selection based on performance criteria, enabling them to make informed decisions in engineering contexts.
Through this unit, learners will develop the ability to critically evaluate materials for specific engineering
applications.

Learning Outcome: ‘ Assessment Criteria:

1. Identify properties and applications of common 1.1. Demonstrates a comprehensive
engineering materials. understanding of the key properties of
common engineering materials, including
mechanical, thermal, electrical, and chemical
properties.

1.2. Accurately classifies various engineering
materials based on their physical and
chemical characteristics.

1.3. Effectively explains the relationship between
material properties and their practical
applications in engineering contexts.

1.4. |dentifies the strengths and limitations of
different  materials, including  metals,
polymers, ceramics, and composites, in a
range of engineering applications.

1.5. Assesses material selection processes based
on engineering design  requirements,
considering factors such as cost, durability,
and performance.

1.6. Analyzes the impact of environmental
conditions on material properties and
performance in real-world engineering
applications.

1.7. Applies knowledge of materials to solve
practical engineering problems,
demonstrating the ability to select the most
appropriate material for a given task.

1.8. Critiques the performance of engineering
materials in specific applications, considering
factors such as sustainability, availability, and
safety.

1.9. Utilizes industry-standard terminology and
practices when discussing materials, reflecting
a deep understanding of current material
science trends and innovations.
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2. Evaluate material selection based on 2.1. Demonstrates a thorough understanding of
performance criteria. the performance criteria used in material
selection, including strength, durability, cost,
and environmental impact.

2.2. Effectively evaluates the performance
characteristics of  different  materials,
considering factors such as load-bearing
capacity, corrosion resistance, and thermal
conductivity.

2.3. Accurately compares materials based on their
suitability for specific engineering
applications, taking into account both
technical and economic constraints.

2.4. Analyzes how material properties influence
the overall performance, reliability, and
lifespan of engineering components or
structures.

2.5. Assesses the trade-offs between material
performance, manufacturing processes, and
lifecycle costs in making informed material
selection decisions.

2.6. Considers sustainability and environmental
impact in the material selection process,
including factors such as recyclability, energy
consumption, and carbon footprint.

2.7. Demonstrates the ability to apply appropriate
material selection methodologies, such as
Ashby charts or decision matrices, to justify
choices for specific engineering projects.

2.8. Evaluates the potential risks associated with
material choices, considering factors such as
material failure modes, regulatory standards,
and safety concerns.

2.9. Communicates material selection decisions
clearly, supporting choices with data and
justifications based on relevant engineering
principles and performance criteria.
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MEO0002 - 5. Technical Drawing and CAD

The aim of this study unit is to equip learners with the skills to create precise engineering drawings using CAD
software. It focuses on developing the ability to interpret technical drawings effectively, enabling students to
apply them in manufacturing and design processes. Through this unit, learners will gain proficiency in both
creating and understanding technical documentation for various engineering applications.

Learning Outcome: ‘ Assessment Criteria:
1. Create engineering drawings using CAD 1.1. Demonstrate proficiency in selecting
software. appropriate CAD software tools for creating

engineering drawings based on project
requirements.

1.2. Accurately generate 2D and 3D engineering
drawings that align with industry standards
and specifications.

1.3. Apply correct drawing conventions, including
dimensioning, scaling, and notation, to
produce clear and precise technical drawings.

1.4. Ensure that all elements of the engineering
drawing are properly layered, annotated, and
organized for effective communication.

1.5. Identify and apply the relevant industry-
specific symbols, tolerances, and standards in
the creation of engineering drawings.

1.6. Review and modify CAD drawings as needed,
incorporating  feedback  from peers,
supervisors, or clients to ensure quality and
accuracy.

1.7. Integrate advanced CAD features, such as
parametric modeling, to enhance the
functionality and efficiency of engineering
designs.

1.8. Manage drawing files appropriately, ensuring
that version control, file naming conventions,
and backups are maintained in accordance
with organizational or project protocols.

1.9. Demonstrate an understanding of the impact
of CAD drawing quality on downstream
processes, such as manufacturing or
construction, ensuring designs are feasible
and comply with applicable regulations.

2. Interpret technical drawings for manufacturing 2.1. Demonstrate the ability to read and
and design purposes. understand various types of technical
drawings, including 2D and 3D views, section
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views, and detailed drawings.

2.2. Accurately interpret symbols, notations, and
abbreviations commonly used in technical
drawings according to industry standards.

2.3. Identify key design features, dimensions, and
tolerances on technical drawings and
translate them into actionable specifications
for manufacturing or construction.

2.4. Analyze and interpret drawing scales,
ensuring accurate conversion of dimensions
to real-world measurements for production
purposes.

2.5. Apply knowledge of materials, processes, and
fabrication techniques to understand design
intent and ensure manufacturability based on
technical drawings.

2.6. Recognize the importance of drawing
revisions and effectively manage changes in
drawings to reflect the latest design updates.

2.7. Ensure compliance with relevant industry
standards and regulations when interpreting
technical drawings for manufacturing.

2.8. Collaborate with engineers, designers, and
other stakeholders to clarify drawing details
and resolve discrepancies before production.

2.9. Utilize appropriate tools and software to
assist in the interpretation and validation of
technical drawings, ensuring the designs meet
project requirements and quality standards.
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MEO0002 - 6. Thermodynamics

The aim of this study unit is to provide a comprehensive understanding of the fundamental principles of
thermodynamics and their application in energy systems. It focuses on analyzing thermodynamic processes within
mechanical systems, enabling learners to grasp key concepts and evaluate energy transformations effectively. This

unit aims to equip learners with the skills to apply thermodynamic principles in real-world scenarios.

Learning Outcome: Assessment Criteria:
1. Understand basic principles of thermodynamics 1.1. Demonstrate an understanding of the
and energy systems. fundamental laws of thermodynamics,

including the first and second laws, and their
applications in energy systems.

1.2. Explain the concept of energy conservation
and how it applies to thermodynamic
processes.

1.3. Describe the relationship between work, heat,
and internal energy in thermodynamic
systems.

1.4. Analyze and differentiate between various
forms of energy, such as mechanical, thermal,
and potential energy, within the context of
thermodynamic systems.

1.5. Identify and explain the role of temperature,
pressure, and volume in the behavior of gases
and their thermodynamic processes.

1.6. lllustrate the concepts of entropy and
enthalpy and their significance in energy
transformations.

1.7. Evaluate the performance of simple
thermodynamic cycles, such as the Carnot
cycle, and their practical implications.

1.8. Assess the impact of thermodynamic
principles on energy efficiency in engineering
systems and real-world applications.

1.9. Apply basic thermodynamic equations to
solve practical problems related to heat
engines, refrigeration systems, and power

generation.
2. Analyze thermodynamic processes in mechanical 2.1. Evaluate the application of the first and
systems. second laws of thermodynamics in

mechanical systems and their impact on
system performance.
2.2. Analyze the relationship between heat, work,
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and energy in various mechanical processes,
such as compression, expansion, and heat
transfer.

2.3. Interpret the behavior of gases in mechanical
systems using thermodynamic principles,
including the ideal gas law and real gas
models.

2.4. Investigate the efficiency of mechanical
systems, such as engines and turbines, using
thermodynamic cycles like the Rankine and
Brayton cycles.

2.5. Apply thermodynamic  equations and
calculations to determine work output, heat
transfer, and system efficiency in mechanical
processes.

2.6. Assess the role of entropy and enthalpy
changes during mechanical system processes,
such as adiabatic, isothermal, and isobaric
transformations.

2.7. Compare the thermodynamic performance of
different mechanical systems, such as internal
combustion engines, steam turbines, and
refrigeration units.

2.8. Analyze the effects of system variables, such
as temperature, pressure, and volume, on the
efficiency and performance of mechanical
systems.

2.9. Apply thermodynamic principles to diagnose
inefficiencies or malfunctions in mechanical
systems and propose solutions to optimize
performance.
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MEO0002 - 7. Mechanics of Solids

The aim of this study unit is to provide students with a comprehensive understanding of the fundamental
principles governing the behavior of solid materials under stress. It focuses on developing the skills to calculate
stress, strain, and deformation in materials and assess their performance under different loading conditions. This
unit equips learners with the knowledge necessary for analyzing and solving real-world engineering problems

involving solid materials.

Learning Outcome: Assessment Criteria:
1. Calculate stress, strain, and deformation in solid 1.1. Demonstrates an understanding of the basic
materials. concepts of stress, strain, and deformation in

solid materials, including the ability to define
and explain each term clearly.

1.2. Accurately applies formulas to calculate
stress, strain, and deformation in various
types of solid materials under different
conditions.

1.3. Uses appropriate units and conversions when
performing calculations for stress, strain, and
deformation.

1.4. Analyzes and interprets the relationship
between stress and strain using stress-strain
curves and material properties.

1.5. Identifies the types of deformation that can
occur in solid materials and applies relevant
methods to calculate these deformations
under static and dynamic loads.

1.6. Correctly accounts for factors such as material
type, temperature, and loading conditions
when  performing stress and  strain
calculations.

1.7. Selects the appropriate method for
calculating deformation based on the
material's behavior (elastic, plastic, or other
types).

1.8. Demonstrates proficiency in using relevant
software or tools for stress and strain
calculations in complex scenarios.

1.9. Validates and cross-checks results by
performing calculations under different
scenarios and confirming consistency with
theoretical principles and material behavior.

2. Assess material behavior under various loading 2.1. Demonstrates a comprehensive
conditions. understanding of material behavior under
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different types of loading conditions,
including tensile, compressive, shear, and
torsional forces.

2.2. Identifies and explains the impact of loading
conditions on the material’'s mechanical
properties, such as yield strength, ultimate
tensile strength, and fatigue resistance.

2.3. Accurately assesses the material's response to
different load types, including elastic, plastic,
and viscoelastic deformations.

2.4. Selects appropriate methods and tools for
analyzing material behavior under various
loading conditions, ensuring accurate and
reliable results.

2.5. Interprets stress-strain curves to determine
the material's response under specific loading
conditions, including identifying key points
such as proportional limit, yield point, and
fracture point.

2.6. Evaluates the influence of external factors
such as temperature, strain rate, and
environmental conditions on  material
behavior under load.

2.7. Demonstrates the ability to perform
calculations and simulations to predict
material behavior under various load cases,
using both analytical and computational
approaches.

2.8. Analyzes and compares the behavior of
different materials under similar loading
conditions, considering factors like ductility,
brittleness, and toughness.

2.9. Provides recommendations on material
selection based on performance under
various  loading  conditions, including
considerations for safety, durability, and cost.
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MEO0002 - 8. Fluid Mechanics

The aim of the "Fluid Mechanics" study unit is to provide learners with a comprehensive understanding of fluid
behavior in various engineering applications. It focuses on developing the skills necessary to analyze fluid
dynamics and solve basic fluid flow problems using fundamental governing equations. This unit aims to equip
learners with practical knowledge applicable to real-world engineering challenges.

Learning Outcome: ‘ Assessment Criteria:
1. Analyze fluid behavior in engineering 1.1. Demonstrate a comprehensive understanding
applications. of fluid dynamics principles and how they

apply to engineering systems.

1.2. Accurately identify and describe the different
types of fluid flow, including laminar,
turbulent, and transitional flow, in various
engineering contexts.

1.3. Apply the continuity equation, Bernoulli’s
principle, and the Navier-Stokes equations to
solve engineering problems involving fluid
behavior.

1.4. Evaluate the impact of fluid properties, such
as viscosity, density, and compressibility, on
fluid flow in engineering applications.

1.5. Use appropriate mathematical models to
analyze fluid behavior in both steady-state
and transient conditions.

1.6. Conduct experiments or simulations to
observe and validate fluid behavior in real-
world engineering systems.

1.7. Critically  assess the limitations and
assumptions of fluid dynamic models used in
engineering applications.

1.8. Interpret experimental data and
computational results to assess fluid behavior
in the context of engineering design or
problem-solving.

1.9. Communicate findings clearly, with well-
structured reports, highlighting the
significance of fluid behavior analysis in
engineering solutions.

2. Solve basic fluid flow problems using governing 2.1. Demonstrate a clear understanding of the
equations. fundamental governing equations, including
the continuity equation, Bernoulli’s equation,
and the Navier-Stokes equations.

2.2. Apply appropriate boundary conditions and
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assumptions to simplify and solve fluid flow
problems in engineering contexts.

2.3. Correctly identify and analyze fluid flow type
(laminar, turbulent, or transitional) and select
the relevant mathematical model or equation.

2.4. Solve for key variables such as velocity,
pressure, and flow rate, ensuring accuracy in
the application of fluid flow equations.

2.5. Perform calculations involving both
incompressible and compressible fluid flow,
using correct assumptions based on the
problem at hand.

2.6. Utilize dimensional analysis and non-
dimensional numbers (e.g., Reynolds nhumber)
to predict flow behavior and select suitable
models for solving fluid flow problems.

2.7. Analyze the physical significance of the
solutions obtained, considering the real-world
application of the results.

2.8. Identify common sources of error in fluid flow
calculations and implement corrective
measures where necessary.

2.9. Present and justify the solutions to fluid flow
problems in a clear, methodical, and
professional manner, demonstrating a
thorough understanding of the underlying
principles.
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MEO0002 - 9. Control Systems

The aim of this study unit is to equip learners with the knowledge and skills to identify potential hazards in
engineering workplaces and implement effective safety procedures. It focuses on applying engineering controls to

create and maintain a safe working environment, ensuring compliance with health and safety standards.

Learning Outcome: Assessment Criteria:
1. Recognize workplace hazards and implement 1.1. Identify and categorize various types of
safety procedures. workplace hazards, including physical,

chemical, biological, ergonomic, and
psychological risks, in accordance with
established safety standards and protocols.

1.2. Assess the potential impact of identified
hazards on employee health, safety, and
productivity, using industry-specific risk
assessment tools.

1.3. Demonstrate the ability to follow workplace
safety procedures and guidelines, ensuring
compliance with local, national, and
international safety regulations.

1.4. Implement effective control measures to
mitigate or eliminate identified hazards,
considering the hierarchy of controls
(elimination, substitution, engineering
controls, administrative controls, and PPE).

1.5. Conduct routine inspections to monitor
hazard conditions and verify the adequacy of
implemented safety measures.

1.6. Effectively communicate safety procedures to
colleagues and supervisors, ensuring clear
understanding and adherence to safety
protocols.

1.7. Respond to emergency situations by following
established safety procedures, including the
use of emergency equipment and reporting
protocols.

1.8. Maintain accurate records of hazard
identification, risk assessments, and safety
procedures, ensuring proper documentation
for compliance and review.

1.9. Continuously evaluate and update workplace
safety procedures based on new hazard
information, regulatory changes, and incident
reports to ensure ongoing improvement.
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2. Apply engineering controls to ensure a safe 2.1. Identify and assess workplace hazards that
working environment. can be controlled through engineering
solutions, such as ventilation systems,
machine safeguarding, or noise reduction
measures.

2.2. Design and implement appropriate
engineering controls to eliminate or reduce
hazards, adhering to relevant safety standards
and best practices.

2.3. Select and install safety equipment, such as
guards, barriers, or ventilation systems, based
on the specific needs of the workplace and
the nature of identified hazards.

2.4. Conduct risk assessments to evaluate the
effectiveness of engineering controls and
ensure they meet required safety
performance standards.

2.5. Ensure that engineering controls are regularly
maintained, tested, and calibrated to
guarantee their continued effectiveness in
mitigating workplace risks.

2.6. Collaborate with other departments or
specialists, such as engineers or safety
professionals, to design and apply effective
engineering solutions.

2.7. Document the implementation and
performance of engineering controls,
ensuring that records are kept for compliance
purposes and future reference.

2.8. Train employees on the proper use and
maintenance of engineering controls,
ensuring they understand how to interact
with these systems safely.

2.9. Review and update engineering controls
periodically to ensure they remain aligned
with changing workplace conditions,
regulatory requirements, and emerging safety
technologies.
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MEO0002 - 10. Introduction to Manufacturing Processes

The aim of this study unit is to provide learners with a comprehensive understanding of the fundamental
manufacturing processes used in engineering. It focuses on developing the ability to identify and explain key
manufacturing techniques while equipping students with the skills to select the most suitable processes for
specific engineering applications. This unit lays the foundation for making informed decisions in the
manufacturing environment.

Learning Outcome: ‘ Assessment Criteria:
1. Explain key manufacturing processes used in 1.1. Demonstrates a clear understanding of the
engineering. different manufacturing processes employed

in engineering, including but not limited to
casting, machining, molding, additive
manufacturing, and forming.

1.2. ldentifies the fundamental principles and
characteristics of each manufacturing process,
including material properties, machinery, and
techniques involved.

1.3. Provides a detailed explanation of how each
process is applied in various engineering
sectors, such as automotive, aerospace, or
electronics.

1.4. Compares and contrasts the advantages and
limitations of each manufacturing process in
terms of cost, quality, speed, and material
compatibility.

1.5. lllustrates the significance of selecting the
appropriate manufacturing process based on
product specifications and requirements.

1.6. Describes the technological advancements
and innovations that have enhanced the
efficiency and accuracy of manufacturing
processes in modern engineering.

1.7. Demonstrates the ability to relate
manufacturing  processes to industry
standards, codes, and regulations that ensure
product safety and quality.

1.8. Provides real-world examples or case studies
to support the explanation of each
manufacturing process.

1.9. Demonstrates the ability to critically assess
the environmental impact of various
manufacturing processes and suggests
sustainable alternatives where appropriate.

2. Select appropriate processes for specific 2.1. Identifies the key factors influencing the
engineering applications. selection of manufacturing processes, such as
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material type, design complexity, production
volume, and cost constraints.

2.2. Demonstrates an understanding of how to
match the characteristics of engineering
materials with the most suitable
manufacturing processes.

2.3. Evaluates the compatibility of specific
processes with the functional requirements
and performance standards of the final
product.

2.4. Considers the environmental, economic, and
sustainability aspects of different
manufacturing processes when making
selection decisions.

2.5. Applies knowledge of process capabilities to
determine the most efficient and cost-
effective production method for a given
engineering application.

2.6. Assesses the impact of design specifications,
such as tolerance levels and surface finish, on
the choice of manufacturing processes.

2.7. Analyzes production volume and time
constraints to select the most appropriate
manufacturing process, balancing cost-
efficiency and lead time.

2.8. Provides rationale for the selection of
processes, supported by data or case studies
from relevant engineering applications.

2.9. Demonstrates the ability to propose
alternative processes and justify their
selection based on specific project
requirements and constraints.
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MEO0002 - 11. Electrical and Electronics Fundamentals for Engineers

The aim of this study unit is to provide learners with a foundational understanding of electrical and electronic
concepts essential for engineering applications. It equips students with the knowledge to apply fundamental
electrical principles to effectively solve engineering problems, fostering practical problem-solving skills and
technical proficiency. Through this unit, learners will build a solid base for more advanced studies in electrical and
electronics engineering.

Learning Outcome: ‘ Assessment Criteria:
1. Understand basic electrical and electronic 1.1. Identify and explain fundamental electrical
concepts. and electronic concepts, including voltage,

current, resistance, and power.

1.2. Demonstrate an understanding of Ohm’s Law
and its application in basic circuit calculations.

1.3. Describe the functions and characteristics of
key electronic components, such as resistors,
capacitors, diodes, and transistors.

1.4. Recognize the differences between
alternating current (AC) and direct current
(DC) and their respective applications.

1.5. Explain the principles of electrical circuits,
both series and parallel, and identify their key
features and differences.

1.6. Apply basic safety principles when handling
electrical and electronic equipment and
identify potential hazards.

1.7. Interpret and analyze simple circuit diagrams
and schematics, understanding the role of
each component within the circuit.

1.8. Demonstrate basic troubleshooting
techniques for electrical and electronic
systems, identifying common faults and
potential causes.

1.9. Evaluate the significance of electrical and
electronic concepts in real-world applications
and technologies, highlighting their relevance
in various industries.

2. Apply electrical principles to solve engineering 2.1. Analyze engineering problems by identifying
problems. relevant electrical principles and selecting
appropriate methods for solution.

2.2. Utilize Ohm’s Law and Kirchhoff’'s laws to
solve complex circuit problems involving
resistors, capacitors, and inductors.

2.3. Apply the principles of power, energy, and
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efficiency to solve practical electrical
engineering problems.

2.4. Demonstrate the ability to perform circuit
analysis, including AC and DC circuits, using
both theoretical and computational methods.

2.5. Use appropriate mathematical techniques to
solve electrical engineering problems,
including the calculation of voltage, current,
and impedance in  various  circuit
configurations.

2.6. Apply principles of electromagnetism, such as
magnetic  fields and  electromagnetic
induction, to solve engineering problems
related to electrical machines and
transformers.

2.7. Evaluate and select suitable electrical
components and materials based on
performance, cost, and application
requirements.

2.8. Use simulation software and other tools to
model electrical systems and verify
theoretical  solutions against  practical
outcomes.

2.9. Demonstrate an understanding of power
distribution systems, fault analysis, and
protection techniques to solve engineering
problems in electrical networks.
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MEO0002 - 12. Communication and Professional Skills

The aim of this study unit is to equip learners with essential communication skills necessary for technical
environments, ensuring clarity and precision in interactions. It also focuses on fostering professional behavior in

engineering practice, emphasizing the importance of ethics, responsibility, and teamwork in achieving success
within the field.

Learning Outcome: Assessment Criteria:
1. Develop effective communication skills for 1.1. Demonstrate the ability to communicate
technical environments. complex technical concepts clearly and

concisely to both technical and non-technical
stakeholders.

1.2. Utilize appropriate technical language and
terminology effectively in verbal and written
communication to ensure clarity and
accuracy.

1.3. Apply active listening techniques in technical
discussions to fully understand and address
stakeholder needs and concerns.

1.4. Present technical information in a structured
and organized manner, adapting to different
audiences and communication channels (e.g.,
reports, presentations, emails).

1.5. Demonstrate the ability to write clear and
detailed technical documentation, including
user guides, manuals, and standard operating
procedures.

1.6. Engage in collaborative communication by
actively participating in team discussions,
offering constructive feedback, and seeking
input from others.

1.7. Effectively manage communication barriers,
such as language differences or
misunderstandings, to maintain clear and
productive technical exchanges.

1.8. Employ visual aids and supporting materials
(e.g., charts, diagrams) to enhance the
understanding of complex technical content.

1.9. Adapt communication style to ensure
effective interaction with culturally diverse
teams and stakeholders within a global
technical environment.

2. Demonstrate professional behavior in 2.1. Adhere to ethical standards and industry

engineering practice. regulations, ensuring integrity and
accountability in all aspects of engineering
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practice.

2.2. Exhibit respect for confidentiality and
intellectual property, maintaining the privacy
of sensitive information within professional
settings.

2.3. Maintain high standards of personal conduct,
demonstrating reliability, honesty, and
responsibility in interactions with colleagues,
clients, and stakeholders.

2.4. Demonstrate a commitment to continuous
professional development, staying current
with industry trends, technologies, and best
practices.

2.5. Display effective problem-solving  skills,
balancing technical proficiency with a
professional approach to resolving challenges.

2.6. Work collaboratively with multidisciplinary
teams, fostering a respectful and inclusive
work environment.

2.7. Adhere to safety protocols and risk
management practices, ensuring the well-
being of oneself, colleagues, and the public.

2.8. Demonstrate  cultural  sensitivity  and
professionalism in  global engineering
contexts, understanding and respecting
diverse work practices and communication
styles.

2.9. Uphold environmental and social
responsibility by considering the long-term
impacts of engineering solutions on
communities and ecosystems.
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MEO0002 - 13. Advanced Thermodynamics

The aim of this study unit is to provide learners with an in-depth understanding of complex thermodynamic cycles
and energy systems. Through this unit, learners will gain the skills necessary to analyze and apply advanced
thermodynamic principles to real-world scenarios, enhancing their ability to solve practical challenges in energy
and thermal systems.

Learning Outcome: ‘ Assessment Criteria:
1. Analyze complex thermodynamic cycles and 1.1. Demonstrates a comprehensive
energy systems. understanding of various thermodynamic

cycles, including Rankine, Brayton, and
refrigeration cycles, and their applications in
energy systems.

1.2. Accurately identifies and explains the
fundamental principles and laws of
thermodynamics that govern energy systems.

1.3. Analyzes the efficiency of different
thermodynamic cycles and critically evaluates
their performance under varying operational
conditions.

1.4. Effectively applies mathematical models and
thermodynamic equations to solve complex
energy system problems.

1.5. Assesses the impact of various
thermodynamic  processes on  energy
conservation and system optimization.

1.6. Identifies and interprets the role of heat
transfer, fluid dynamics, and entropy in the
context of thermodynamic cycles.

1.7. Demonstrates proficiency in using simulation
software and other tools for modeling and
analyzing thermodynamic systems.

1.8. Evaluates the environmental and economic
implications of energy systems, considering
factors such as emissions, sustainability, and
cost-efficiency.

1.9. Communicates the analysis of complex
thermodynamic cycles and energy systems
clearly, with a focus on technical accuracy, in
both written and oral formats.

2. Apply advanced thermodynamic principles to 2.1. Demonstrates the ability to apply advanced
practical scenarios. thermodynamic principles to real-world
energy systems, including power plants,
refrigeration units, and HVAC systems.

2.2. Accurately utilizes thermodynamic laws, such
as the first and second laws of
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thermodynamics, in the analysis and design of
practical systems.

2.3. Integrates advanced concepts like exergy
analysis, thermodynamic irreversibility’s, and
cycle optimization in practical applications.

2.4. Effectively applies advanced equations and
models to calculate system performance, such
as efficiency, heat rates, and energy
consumption.

2.5. Identifies and analyzes practical challenges in
thermodynamic systems, including heat
losses, system integration, and material
constraints.

2.6. Demonstrates proficiency in using industry-
standard software and tools to model and
simulate thermodynamic systems for practical
applications.

2.7. Evaluates the impact of operational
conditions, such as pressure, temperature,
and flow rates, on system performance and
energy efficiency.

2.8. Considers the environmental and economic
factors when applying advanced
thermodynamics in practical scenarios,
including the selection of energy sources and
system configurations.

2.9. Effectively communicates the application of
thermodynamic principles to practical
scenarios, providing clear explanations and
justifications for the chosen solutions.
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MEO0002 - 14. Mechanics of Machines

The aim of this study unit is to provide learners with a comprehensive understanding of the fundamental
principles of forces and motion in mechanical systems. It focuses on developing the ability to analyze mechanical
systems, evaluate the performance and reliability of machine components, and apply theoretical concepts to real-
world mechanical applications. Through this unit, learners will gain the skills necessary to assess and improve the

functionality of mechanical systems in various industries.

Learning Outcome: Assessment Criteria:
1. Analyze forces and motions in mechanical 1.1. Identify and describe the key forces acting
systems. within @ mechanical system, including

gravitational, frictional, and applied forces,
and their impact on system behavior.

1.2. Demonstrate an understanding of Newton’s
laws of motion and apply them to analyze the
motion of objects within a mechanical system.

1.3. Calculate the net force in a system using
appropriate  mathematical models and
principles.

1.4. Assess the role of mass and acceleration in
determining the velocity and displacement of
objects in motion within a mechanical system.

1.5. Evaluate the relationship between work,
energy, and power in mechanical systems,
and determine how energy is transferred or
transformed within a given system.

1.6. Analyze the forces involved in rotational
motion, including torque, angular velocity,
and moment of inertia.

1.7. Apply principles of equilibrium to determine
the conditions under which a mechanical
system remains stable or moves.

1.8. Investigate the effect of different material
properties on force distribution and motion
within a mechanical system.

1.9. Utilize appropriate simulation tools and
experimental methods to validate the
theoretical analysis of forces and motions in
mechanical systems.

2. Evaluate machine components for performance 2.1. Identify and describe the key components of a
and reliability. machine, including their functions and
interdependencies within the system.

2.2. Apply established engineering principles to
assess the mechanical properties and

www.ictqualab.co.uk Page | 34

Support@ictqualab.co.uk ICTQual AB Qualification Specification



ICTQual Level 5 Diploma in Mechanical ‘@

-
Engineering 240 Credits-Two Years Quat.

performance characteristics of machine
components under varying operational
conditions.

2.3. Analyze the impact of material selection on
the durability, strength, and overall reliability
of machine components in service.

2.4, Evaluate the wear and tear on machine
components due to friction, corrosion, and
thermal stress over time, considering the
expected lifespan.

2.5. Calculate the load-bearing capacity of
machine components based on design
specifications, material properties, and
operational parameters.

2.6. Conduct reliability = assessments  using
statistical models, failure rates, and
maintenance records to predict component
lifespan and performance degradation.

2.7. Perform failure mode analysis to identify
potential points of failure within machine
components and propose corrective actions
or design improvements.

2.8. Investigate the effects of operational
environments, such as temperature extremes,
vibrations, and corrosive substances, on the
performance and reliability of components.

2.9. Utilize testing methods, including fatigue and
stress testing, to validate the real-world
performance and reliability of machine
components under simulated operational
conditions.
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MEO0002 - 15. Mechanical System Design

The aim of this study unit is to equip learners with the knowledge and skills to apply fundamental design
principles in developing effective engineering solutions. It focuses on utilizing advanced analysis techniques to
enhance and optimize mechanical designs, ensuring improved functionality and efficiency in engineering projects.

Learning Outcome: Assessment Criteria:
1. Apply design principles to create engineering 1.1. Demonstrate a comprehensive understanding
solutions. of core engineering design principles and how
they apply to real-world problem-solving
scenarios.

1.2. Integrate relevant technical knowledge,
material properties, and industry standards
into design processes.

1.3. Identify and evaluate design constraints,
including  safety, environmental, and
regulatory requirements, and incorporate
them effectively into engineering solutions.

1.4. Develop innovative engineering solutions that
align with user needs and functional
specifications.

1.5. Utilize appropriate tools, technologies, and
software to support design and prototyping
processes.

1.6. Assess the feasibility and sustainability of
design solutions, considering cost, time, and
resource management.

1.7. Collaborate effectively with multidisciplinary
teams to refine design concepts and address

challenges.
1.8. Communicate design ideas clearly and
professionally through technical

documentation, presentations, and reports.
1.9. Critically review and revise design solutions

based on feedback, testing, and evaluation to

ensure optimal performance and quality

standards.
2. Use analysis techniques to optimize mechanical 2.1. Apply advanced analytical methods, such as
designs. finite element analysis (FEA), computational

fluid dynamics (CFD), and stress analysis, to
evaluate mechanical designs.

2.2. Identify key performance metrics and design
parameters to assess the efficiency and
functionality of mechanical systems.

2.3. Analyze the effects of various loads, stresses,
and environmental factors on mechanical
components to ensure durability and
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reliability.

2.4. Use simulation tools to predict performance
under different operating conditions and
optimize design for maximum efficiency.

2.5. Conduct sensitivity analyses to identify critical
design variables and optimize performance
while minimizing risks.

2.6. Collaborate with cross-functional teams to
interpret analysis results and integrate
improvements into the design process.

2.7. Evaluate the manufacturability and cost-
effectiveness of optimized designs, ensuring
they meet production constraints.

2.8. Incorporate feedback from physical testing,
simulations, and prototypes to refine and
improve mechanical designs.

2.9. Present analytical findings and optimization
recommendations in clear, professional
reports to support decision-making and
design modifications.
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MEO0002 - 16. Computer-Aided Engineering (CAE)

The aim of this study unit is to equip learners with the skills to effectively use Computer-Aided Engineering (CAE)
tools for the simulation and analysis of engineering designs. Students will learn how to interpret simulation results
to optimize and enhance system performance, ensuring improved design efficiency and reliability in real-world
applications.

Learning Outcome: ‘ Assessment Criteria:
1. Utilize CAE tools for simulation and analysis of 1.1. Demonstrate proficiency in selecting and
engineering designs. configuring appropriate CAE (Computer-Aided

Engineering) tools based on the specific
requirements of engineering design projects.

1.2. Show the ability to import and prepare 3D
models and CAD data for use within CAE
software.

1.3. Accurately apply material properties,
boundary conditions, and loading scenarios to
engineering models for simulation purposes.

1.4. Conduct a range of simulations, including
stress, thermal, fluid dynamics, and motion
analysis, to evaluate the performance of
engineering designs.

1.5. Interpret the results of simulations by
analyzing key performance indicators,
identifying potential areas of concern or
failure, and proposing solutions.

1.6. Use CAE tools to optimize designs by iterating
on simulations to improve performance,
reduce costs, or meet specific engineering
requirements.

1.7. Integrate results from CAE simulations into
the overall design process, ensuring that
changes are reflected in both the CAD model
and the simulation data.

1.8. Maintain accurate records of simulation
parameters, results, and decisions made
throughout the analysis process for reporting
and documentation.

1.9. Demonstrate the ability to communicate
complex simulation results clearly and
effectively, including the use of visualizations
and reports, to stakeholders with varying
technical backgrounds.

2. Interpret simulation results to improve system 2.1. Analyze simulation results to identify key
performance. performance metrics and areas of potential
improvement in system design or operation.
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2.2. Evaluate the accuracy and reliability of
simulation data, considering factors such as
boundary conditions, material properties, and
computational models.

2.3. Identify system weaknesses or failure points
highlighted by the simulation and suggest
corrective measures or alternative solutions.

2.4, Utilize optimization techniques, including
sensitivity analysis and parametric studies, to
refine design parameters for improved system
performance.

2.5. Assess the impact of design changes on
overall system functionality, efficiency, and
reliability through comparative analysis of
simulation results.

2.6. Recommend modifications to  system
components or operational parameters to
enhance performance, reduce energy
consumption, or mitigate risks.

2.7. Integrate simulation insights into the iterative
design process, ensuring that changes are
effectively implemented and tested in
subsequent simulation cycles.

2.8. Document and communicate the analysis
process, findings, and improvement strategies
in a clear and structured manner, suitable for
technical and non-technical stakeholders.

2.9. Ensure continuous improvement by
incorporating lessons learned from previous
simulations into  future design and
optimization efforts.
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MEO0002 - 17. Refrigeration and Air Conditioning Systems

The aim of this study unit is to provide learners with a comprehensive understanding of the principles of
automation and control technologies. It will equip them with the skills to design and implement basic control

systems, enabling them to apply these concepts effectively in various engineering applications.

Learning Outcome: Assessment Criteria:
1. Understand principles of automation and control 1.1. Demonstrate a clear understanding of the key
technologies. concepts, components, and terminology used

in automation and control systems.

1.2. Explain the basic principles of control loops,
feedback mechanisms, and how they
contribute to system stability and efficiency.

1.3. Identify and describe the various types of
automation systems and their applications in
different industries.

1.4. Analyze the role of sensors, actuators, and
controllers in automating processes and
systems.

1.5. Evaluate the impact of automation on
productivity, safety, and energy efficiency
within industrial operations.

1.6. Assess the significance of communication
protocols and data exchange between
automation devices in a control system.

1.7. Apply knowledge of automation technologies
to identify potential solutions for common
industry challenges.

1.8. Critically review the ethical, environmental,
and economic considerations related to the
implementation of automation and control
technologies.

2. Design basic control systems for engineering 2.1. Demonstrate an understanding of the
applications. fundamental principles and components
required to design basic control systems for
engineering applications.

2.2. Identify the key objectives of control systems
in various engineering contexts, such as
performance, stability, and response time.

2.3. Develop basic control system models using
mathematical and simulation tools to predict
system behavior.

2.4, Select appropriate control strategies (e.g.,
open-loop, closed-loop, PID control) based on
specific engineering requirements.

2.5. Design control systems that address system
stability, dynamic performance, and
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robustness to disturbances.

2.6. Integrate sensors, actuators, and controllers
effectively to meet desired control objectives
in practical engineering scenarios.

2.7. Test and validate the designed control
systems through simulations or physical
experiments, ensuring they meet the
specified performance criteria.

2.8. Evaluate the limitations and potential risks
associated with the designed control systems,
recommending improvements where
necessary.
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MEO0002 - 18. Renewable Energy Systems

The aim of this study unit is to provide learners with a comprehensive understanding of renewable energy
systems and their role in modern engineering projects. Through this unit, learners will gain knowledge of the core
principles of renewable energy generation and develop the skills to evaluate the suitability of various renewable
energy systems for specific engineering applications.

Learning Outcome: ‘ Assessment Criteria:
1. Explain the principles of renewable energy 1.1. Demonstrate a clear understanding of the key
generation. concepts and definitions related to renewable

energy generation.

1.2. Identify and describe the various types of
renewable energy sources, including solar,
wind, hydro, geothermal, and biomass.

1.3. Explain the basic principles of energy
conversion and the mechanisms used to
harness renewable energy.

1.4. Discuss the environmental and economic
benefits of renewable energy generation
compared to conventional energy sources.

1.5. Analyze the technological advancements in
renewable energy systems and their impact
on efficiency and sustainability.

1.6. Evaluate the role of government policies and
international agreements in promoting the
adoption of renewable energy technologies.

1.7. Describe the challenges and limitations faced
in the widespread implementation of
renewable energy systems.

1.8. Apply theoretical knowledge to real-world
scenarios to illustrate how renewable energy
generation can be integrated into existing
energy systems.

2. Evaluate renewable energy systems for 2.1. Analyze the suitability of different renewable
engineering projects. energy systems (e.g., solar, wind, hydro,
geothermal, biomass) for specific engineering
projects based on geographical location,
climate conditions, and resource availability.

2.2. Assess the technical feasibility of integrating
renewable energy systems into existing
infrastructure, considering factors such as
energy demand, system capacity, and
reliability.

2.3. Evaluate the economic viability of renewable
energy systems, including initial investment
costs, operational expenses, return on
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investment (ROI), and long-term financial
sustainability.

2.4. Examine the environmental impact of various
renewable energy systems, including carbon
footprint reduction, waste management, and
potential ecological disruptions.

2.5. Assess the scalability and flexibility of
renewable energy systems, including the
potential for future expansion or adaptation
to changing energy needs and technological
advancements.

2.6. Investigate the regulatory and policy
frameworks governing renewable energy
projects, ensuring compliance with local,
national, and international standards.

2.7. Evaluate the risks associated with renewable
energy systems, including technical, financial,
and operational challenges, and propose
mitigation strategies.

2.8. Recommend optimal renewable energy
solutions for engineering projects, based on a
thorough evaluation of performance, cost-
effectiveness, environmental benefits, and
alignment with project goals.
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MEO0002 - 19. Heat Transfer Applications

The aim of this study unit is to provide learners with a comprehensive understanding of heat transfer processes in
mechanical systems. It focuses on the application of heat transfer principles to enhance system efficiency,

enabling learners to analyze and optimize thermal performance in various mechanical contexts.

Learning Outcome: Assessment Criteria:
1. Analyze heat transfer processes in mechanical 1.1. Demonstrate an understanding of the basic
systems. principles of heat transfer, including

conduction, convection, and radiation, and
their relevance to mechanical systems.

1.2. Identify the key factors that influence heat
transfer in mechanical systems, such as
material properties, temperature gradients,
and surface area.

1.3. Apply theoretical knowledge of heat transfer
to analyze real-world mechanical systems,
considering both steady-state and transient
conditions.

1.4. Evaluate the effectiveness of various heat
transfer mechanisms in specific mechanical
applications, such as engines, heat
exchangers, and refrigeration systems.

1.5. Utilize appropriate mathematical models and
equations to calculate heat transfer rates in
different mechanical systems.

1.6. Assess the role of insulation, heat sinks, and
other methods in controlling heat transfer
within  mechanical systems to improve
efficiency.

1.7. Critically compare different materials and
technologies used in mechanical systems for
optimizing heat transfer and energy
consumption.

1.8. Present findings of heat transfer analysis
using clear, precise, and scientifically sound
language, supported by calculations,
diagrams, and relevant data.

2. Apply heat transfer principles to improve system 2.1. Demonstrate an understanding of how heat
efficiency. transfer principles, such as conduction,
convection, and radiation, contribute to the
overall efficiency of mechanical systems.

2.2. Identify areas within mechanical systems
where heat loss or gain can be minimized to
enhance energy efficiency.

2.3. Apply appropriate heat transfer methods,
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such as insulation or heat recovery, to reduce
thermal losses and improve system
performance.

2.4, Analyze the impact of material selection on
heat transfer efficiency and propose
alternatives to optimize thermal
management.

2.5. Evaluate the effectiveness of passive and
active heat transfer techniques in reducing
energy consumption within mechanical
systems.

2.6. Calculate potential improvements in system
efficiency through the integration of
advanced heat transfer solutions, such as heat
exchangers or phase change materials.

2.7. Assess the trade-offs between cost,
performance, and energy savings when
applying heat transfer principles to system
design.

2.8. Present recommendations for improving
system efficiency based on heat transfer
analysis, using evidence from calculations,
simulations, or case studies.
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MEO0002 - 20. Dynamics of Machinery

The aim of this study unit is to provide learners with a comprehensive understanding of the dynamic behavior of
mechanical components in engineering systems. It focuses on the analysis of vibration, motion, and the forces
acting on machinery, equipping learners with the skills to evaluate and assess dynamic responses in various
mechanical systems. This unit prepares learners to apply theoretical concepts to real-world engineering

challenges.

Learning Outcome: Assessment Criteria:

1. Evaluate dynamic behavior of mechanical 1.1. Demonstrates the ability to apply theoretical
components. knowledge of mechanical systems to evaluate

the behavior of various components under
dynamic conditions.

1.2. Accurately identifies the key factors
influencing the dynamic behavior of
mechanical components, such as material
properties, loading conditions, and
environmental factors.

1.3. Utilizes appropriate analytical methods and
tools to assess the response of mechanical
components to dynamic forces, including
vibration analysis, modal analysis, and fatigue
assessment.

1.4. Effectively interprets the results from
dynamic analysis to predict the performance
and reliability of mechanical components in
real-world applications.

1.5. Compares and contrasts the dynamic
behavior of different mechanical components
to identify potential issues or areas for
improvement.

1.6. Recognizes the limitations of analysis
techniques and makes informed decisions
about their application based on the
complexity of the system being evaluated.

1.7. Demonstrates a strong understanding of the
relationship between design parameters and
dynamic  behavior, incorporating this
knowledge to recommend design
improvements or modifications.

1.8. Communicates assessment findings clearly
and professionally, providing actionable
insights for design, testing, or further analysis.

2. Analyze vibration and motion in engineering 2.1. Applies fundamental principles of vibration
systems. and motion to analyze engineering systems
under dynamic loading conditions.
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2.2. Utilizes relevant mathematical models and
computational tools to assess vibrational
behavior and motion characteristics in
mechanical systems.

2.3. Identifies key factors influencing vibration and
motion, including mass, damping, stiffness,
and external forces.

2.4. Conducts frequency analysis, resonance
identification, and damping assessment to
evaluate system stability and performance.

2.5. Assesses the impact of vibration and motion
on the functionality, safety, and lifespan of
engineering systems and components.

2.6. Analyzes time-domain and frequency-domain
responses to determine system behavior and
optimize design for minimal vibration and
motion effects.

2.7. Recognizes potential sources of unwanted
vibrations or motion in engineering systems
and proposes effective mitigation strategies.

2.8. Communicates analysis results clearly and
professionally, providing recommendations
for design improvements or further
investigation.
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MEO0002 - 21. Advanced Manufacturing Processes

The aim of this study unit is to provide learners with an in-depth understanding of contemporary manufacturing
techniques and technologies. It focuses on assessing various manufacturing processes, emphasizing their cost-
effectiveness and operational efficiency. By the end of the unit, learners will be equipped to evaluate and
optimize manufacturing methods for improved performance and profitability.

Learning Outcome: ‘ Assessment Criteria:
1. Explore modern manufacturing techniques and 1.1. Demonstrate a comprehensive understanding
technologies. of current advancements in manufacturing

technologies, including automation, robotics,
and additive manufacturing, and their
application in various industries.

1.2. Evaluate the impact of modern manufacturing
techniques on production efficiency, cost
reduction, and product quality.

1.3. Analyze the role of digital technologies, such
as the Internet of Things (loT) and Industry
4.0, in transforming traditional manufacturing
processes.

1.4. Assess the environmental implications of
modern manufacturing methods, including
sustainability  practices and  resource
efficiency.

1.5. Investigate emerging technologies such as
artificial intelligence, machine learning, and
big data, and their integration into
manufacturing processes for enhanced
decision-making.

1.6. Discuss the key factors influencing the
adoption of advanced manufacturing
technologies in organizations, including cost,
scalability, and workforce skills.

1.7. Compare and contrast traditional
manufacturing  methods with  modern
techniques, highlighting the advantages and
limitations of each approach.

1.8. Conduct a critical review of case studies
demonstrating successful implementation of
modern manufacturing technologies in
different sectors.

2. Assess manufacturing processes for cost and 2.1. Evaluate the effectiveness of various
efficiency. manufacturing processes in terms of cost
reduction and operational efficiency.

2.2. Analyze key performance indicators (KPls)
such as cycle time, waste reduction, and
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energy consumption to assess the overall
efficiency of manufacturing processes.

2.3. Compare the costs associated with different
production techniques, considering factors
like material costs, labor, machinery, and
overheads.

2.4. Assess the impact of lean manufacturing
principles on cost efficiency, identifying areas
where waste reduction can lead to cost
savings.

2.5. Examine the use of automation and digital
technologies in improving manufacturing
process efficiency and reducing operational

costs.
2.6. Investigate the potential for process
optimization through continuous

improvement methods, including Six Sigma
and Total Quality Management (TQM).

2.7. Assess the role of supply chain management
in cost-effective manufacturing, focusing on
inventory management, procurement, and
logistics.

2.8. Review industry case studies to identify best
practices and successful cost-efficiency
strategies in manufacturing processes.
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MEO0002 - 22. Robotics and Mechatronics

The aim of this study unit is to provide learners with a foundational understanding of the principles and
integration of robotics and mechatronics. The unit equips participants with the knowledge and skills to design
basic robotic systems tailored for engineering applications, fostering innovation and problem-solving capabilities
in modern technological contexts.

Learning Outcome: Assessment Criteria:
1. Understand principles of robotics and 1.1. Demonstrate a clear understanding of the
mechatronics integration. fundamental concepts and components of

robotics and mechatronics systems, including
sensors, actuators, controllers, and power
systems.

1.2. Explain the principles of automation and how
robotics and mechatronics contribute to
enhancing operational efficiency in various
industries.

1.3. Identify and describe the integration of
mechanical, electrical, and computing
elements within robotics and mechatronics
systems.

1.4. Assess the role of control systems in the
functioning of robotics, highlighting feedback
loops and decision-making processes.

1.5. Analyze different types of robotic systems,
such as industrial robots, autonomous robots,
and service robots, and their respective
applications.

1.6. Evaluate the significance of interdisciplinary
collaboration in designing and implementing
robotics and mechatronics solutions.

1.7. Investigate the technological advancements
and trends influencing the  future
development of robotics and mechatronics
integration.

1.8. Apply problem-solving techniques to address
integration challenges within robotics and
mechatronics systems, ensuring optimized
performance and reliability.

2. Design basic robotic systems for engineering 2.1. Demonstrate the ability to identify and define
tasks. the requirements for a basic robotic system in
response to specific engineering tasks.

2.2. Apply principles of mechanical design to
select appropriate materials and components
for constructing robotic systems.

2.3. Integrate electrical components, including
sensors, actuators, and controllers, into the
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design of a robotic system to achieve desired
functionality.

2.4. Utilize control systems to program and
implement desired robotic  behaviors,
ensuring precision and reliability in task
performance.

2.5. Design the structural framework of a robot,
considering factors such as mobility, stability,
and task-specific needs.

2.6. Employ simulation tools to model the
performance and behavior of the robotic
system before physical construction.

2.7. Test and evaluate the designed robotic
system to ensure it meets engineering
specifications and performs the intended task
effectively.

2.8. Troubleshoot and modify the design to
resolve any issues identified during the testing
phase, ensuring continuous improvement of
the robotic system.
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MEOQ002 - 23. Engineering Project Management

The aim of this study unit is to equip learners with the knowledge and skills to effectively apply project
management principles to engineering contexts. Participants will learn to monitor and evaluate project progress,
ensuring alignment with defined objectives while optimizing resources and managing challenges in complex
engineering projects.

Learning Outcome: ‘ Assessment Criteria:
1. Apply project management principles to 1.1. Demonstrate a comprehensive understanding
engineering projects. of the core principles and processes of project

management, ensuring their alignment with
engineering project requirements.

1.2. Effectively initiate, plan, execute, monitor,
and close engineering projects in accordance
with  established project management
methodologies and best practices.

1.3. Integrate key project management tools and
techniques, such as scheduling, budgeting,
and risk management, to optimize project
outcomes.

1.4. Develop clear project objectives, scope
statements, and work breakdown structures
to guide project execution and ensure all
deliverables meet defined standards.

1.5. Analyze project risks and constraints,
implementing appropriate mitigation
strategies to address potential issues that
may impact project success.

1.6. Collaborate with stakeholders, ensuring
effective communication and engagement
throughout the project lifecycle to achieve
project goals and objectives.

1.7. Monitor  project performance against
established KPls, making adjustments as
needed to maintain project timelines, quality
standards, and budget constraints.

1.8. Produce detailed reports and documentation
that accurately reflect the progress and
outcomes of engineering projects, ensuring
transparency and accountability.

2. Monitor and evaluate project progress against 2.1. Regularly track project performance against
defined goals. established goals, objectives, and timelines to
ensure alignment with the overall project

plan.

2.2. Utilize appropriate project management tools
and techniques, such as Gantt charts,
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progress reports, and milestone tracking, to
measure progress effectively.

2.3. Assess the quality of deliverables, ensuring
that all work completed adheres to agreed-
upon standards and specifications.

2.4. Identify and address any deviations from the
project plan, analyzing causes and
implementing corrective actions to maintain
project progress.

2.5. Continuously evaluate project risks, adjusting
risk management strategies as required to
prevent potential setbacks.

2.6. Monitor resource allocation and utilization,
ensuring optimal use of personnel, materials,
and equipment to meet project goals.

2.7. Engage stakeholders regularly, providing
updates on project status, key achievements,
and any challenges encountered during
execution.

2.8. Document and report progress evaluations,
maintaining transparency and accountability
for project performance throughout its
lifecycle.
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MEO0002 - 24. Capstone Project in Mechanical Engineering

The aim of this study unit is to provide students with the opportunity to design and execute a comprehensive
mechanical engineering project, showcasing their ability to integrate theoretical concepts with practical
applications. It fosters critical thinking, problem-solving, and innovation while emphasizing the application of
engineering principles to real-world challenges.

Learning Outcome: ‘ Assessment Criteria:
1. Develop and execute a comprehensive 1.1. Demonstrates the ability to design and plan
engineering project. an engineering project, ensuring alignment

with project objectives, scope, and technical
requirements.

1.2. Identifies and selects appropriate engineering
methods, tools, and technologies that are
consistent with industry best practices.

1.3. Develops a clear project timeline, allocating
resources and establishing realistic milestones
to ensure effective project execution.

1.4. Conducts thorough risk  assessments,
implementing mitigation strategies to address
potential challenges and uncertainties during
the project's lifecycle.

1.5. Coordinates effectively with stakeholders,
ensuring that project requirements,
expectations, and goals are clearly
communicated and understood.

1.6. Implements a structured approach to project
management, monitoring progress against
predefined milestones and adjusting plans as
needed.

1.7. Applies quality assurance and control
measures throughout the project to ensure
compliance with engineering standards,
regulations, and client specifications.

1.8. Evaluates project outcomes and performance
post-execution, providing insightful analysis of
successes, challenges, and recommendations
for future projects.

2. Demonstrate the integration of theoretical and 2.1. Applies relevant theoretical concepts to real-
practical knowledge. world engineering scenarios, demonstrating a
clear  understanding of  foundational

principles.

2.2. Utilizes practical skills and techniques to solve
engineering problems, showing the ability to
bridge the gap between theory and practice.

2.3. Identifies and analyzes complex engineering
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problems, integrating theoretical knowledge
with  hands-on experience to develop
innovative solutions.

2.4. Effectively combines classroom learning with
practical applications in laboratory or field
settings, ensuring the solution meets both
theoretical and practical requirements.

2.5. Demonstrates critical thinking by evaluating
and applying theoretical frameworks to
practical situations in a logical and coherent
manner.

2.6. Applies theoretical principles to assess the
feasibility, cost-effectiveness, and efficiency
of engineering solutions in real-world
contexts.

2.7. Shows the ability to learn from both
theoretical studies and practical experiences,
adapting knowledge to address diverse
engineering challenges.

2.8. Provides evidence of successful integration
through project work, presentations, or
reports that demonstrate the application of
theoretical knowledge to practical
engineering tasks.
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