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Course Description

This Level 4 diploma course gives participants the knowledge and skills which are in
demand by the HVAC trade. Students will be expected to carry out systems
modification and customization. The course is based on both off-the-job and on-the-
job training. Students will gain an in-depth knowledge and experience which may lead
them to supervisory roles in the future.

During the course students are also given the opportunity to develop personal skills
and attributes essential for successful performance in related careers.

Programme Learning Outcomes

At the end of the programme the learner will be able to:

1. Carry out a risk assessment of the surrounding working environment before
and after executing an assigned task;

2. Carry out installations, repairs and planned maintenance of existing systems
within local refrigerant handling legislation;

3. Identify materials, refrigerants and equipment that can be used for specific
applications;

4. Prepare HVAC components for operation and commissioning.

Entry Requirements

MCAST Diploma in Construction Engineering

;)ArCAST Diploma in Heating, Ventilation and Air Conditioning

;)ArCAST Diploma in Building Services Installations (Plumbing or Plumbing and Electrical)
;)ArCAST Diploma in Welding and Fabrication

;)ArCAST Diploma in Electrical Installations

;)ArCAST Diploma in Engineering (Electronics)

;\)ArCAST Diploma in Mechanical Engineering

ZrSEC/O-Level/SSC&P (Level 3) passes

Compulsory: Mathematics and Physics
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Current Approved Programme Structure

Unit Code Unit Title ECVET | Year

ETHVA-406-1505

Science and Measurement within the HVACR
Industry

Material, Refrigerant Handling and Pipework

ETHVA-406-1506 . 6 1
(Brazing)
ETELE-406-1501 | Electrical Theory and Installation Technology 6 1
ETRFG-406-1501 | Refrigeration Technology 6 1
ETHVD-406-1501 | >chematics and Installation ~ Co-ordinated 6 1
Drawings
ETHTG-406-1502 | Heat Pumps 6 1
ETH&S-406-1504 | Occupational Safety in the Construction Industry 6 1
CDKSK-406-2007 | Mathematics 6 1
CDKSK-406-2001 | English 6 1
ETRFG-406-1502 | Industrial RAC Technology and Plant 6 2
ETPAM-406-1501 | Planning and Administration 6 2
ETHVA-406-1508 | HVAC Electrical and Control Wiring Systems 6 2
CDKSK-404-1915 | Employability and Entrepreneurial Skills 4 2
CDKSK-402-1914 | Intrapersonal and Interpersonal Skills 2 2
ETHVA-406-1509 | Ventilation and Air Conditioning Technology 6 2
ETELX-406-1501 | Programmable Logic Controllers and BMS 6 3
ETPRJ-412-1507 | HVACR Synoptic Project 12 3
ETHVA-406-1507 | HVACR Commissioning, Alternation and Repair 6 3
ETHTG-406-1501 | Heating Technology 6 3
ETHVA-406-2000 xslfctional Competences Apprenticeship in 6 1/2/3
Total ECVET | 120 /
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Unit: ETHVA-406-1505 - Science and Measurement
within the HVACR Industry

Unit level (MQF): 4

Credits: 6

Unit Description

This unit provides the student with an introduction to basic scientific principles and
instruments used within the HVAC Industry. The SI system of units is primarily used
but Imperial units will be discussed and used/converted where necessary e.g.
manufacturer data for equipment selection and evaluation etc.

The student will be introduced to the concepts of pressure, temperature and heat.
These are the fundamental scientific principles used within HVAC design. The
application of these principles to heat transfer, gas compression and expansion
processes and other basic processes found within the HVAC Industry will be evaluated.

The student will then apply scientific principles to fluid flow. Basic continuity
equations, CIBSE and ASHRAE fresh air requirements, air change rates, air flow and
distribution duct work will be investigated and designed. Grilles, registers and
diffusers will be sized and selected for both ventilation and air conditioning systems.
Basic duct/pipe sizing will be carried out by the student along with investigation into
the fan/pump laws. These will be applied to system designs to enable the student to
construct fan and system characteristic curves and select fluid moving equipment e.g.
fan selection.

The student will be introduced to the properties of air and the application of the
psychrometric chart. Fundamental air conditioning processes will be evaluated and
analysed using both tables and the psychrometric chart. Basic heating and cooling
loads will be calculated by the student.

The Mollier diagram and the basic vapour compression refrigeration cycle will be
investigated and applied to a range of systems, plant and equipment. The student will
plot P-h charts, read from the charts and provide information on system performance
in terms of COP, evaporator load etc.

Finally, the student will be introduced to a range of measuring equipment used within
the HVAC Industry. Equipment for measuring pressure, temperature and fluid flow will
be analysed in terms of basic operating principles, operating range and limitations
and typical applications.
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Learning Outcomes
On completion of this unit the student will be able to:

1. Understand fundamental science concepts used within the HVAC Industry;

2. Determine ductwork and terminal device designs to satisfy the ventilation and
air conditioning needs of non-complex commercial and industrial buildings;

3. Analyse and quantify the principles of psychrometry as applied in the HVAC
Industry;

4. Describe the operating principles of vapour compression refrigeration systems
and apply Mollier charts to size plant and equipment;

5. Describe the application of instrumentation used within the HVAC Industry.
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Unit: ETHVA-406-1506 - Material, Refrigerant Handling
and Pipework (Brazing)

Unit level (MQF): 4

Credit: 6

Unit Description

This unit reflects part of the current situation with respect to brazing and refrigerant
handling within the Refrigeration & Air-conditioning Industry.

The assessment process will confirm that the candidate has the required practical
competence and the underpinning knowledge necessary to carry out the brazing
procedure at a quality standard.

The unit provides the student with the working principles of compressed gas brazing
processes, as used in the RAC and HP industries, and also the legislative and
organisational procedures related to these processes. The student will be able to
explain and demonstrate how to complete preparation work for compressed gas
brazing activities in relation to current working practices within the RAC and HP
industry.

The student will fabricate and connect pipework and install a range of fixtures and
fittings by using compressed gas brazing and also mechanical (flared) connections.
The brazing process will also involve test pieces fabricated to a given specification
and will include a range of materials which will require both brazing and silver
soldering techniques. The unit also requires the student to carry out component
replacement, pressure testing, evacuation and pre-commissioning checks on
refrigeration systems. Current Industry standards will be applied across a range of
RAC and HP systems and will involve refrigerants in common use e.g. R134a, R404A,
R410A and others as required.

To complete the unit, the student will commission and decommission systems and
reclaim refrigerant and oil in line with current RAC and HP Industry requirements and
legislation. Ozone depletion, greenhouse gas and global warming details will be
evaluated for the various refrigerants in common use. Refrigerant charging, leak
checking and refrigerant recovery methods on new and existing refrigeration systems
will be undertaken and record keeping documentation completed and filed in line
with F gas requirements.

Finally the student will undertake both the theory and practical assessments for F gas
certification.
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Learning Outcomes

On completion of this unit the student will be able to:

1.

Describe the working principles of compressed gas brazing processes, as used in
the RAC and HP industries, and state the legislative and organisational
procedures related to these processes;

Explain and demonstrate how to complete preparation work for compressed
gas brazing activities;

Explain how to connect pipework by compressed gas brazing and fabricate
refrigeration pipework;

Complete pressure testing, evacuation and pre-commissioning checks on
refrigeration systems;

Explain and apply refrigerant charging, leak checking, record keeping and
refrigerant recovery methods on new and existing refrigeration systems;

Apply F gas assessment (zeotropic blend).
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Unit: ETELE-406-1501 - Electrical Theory and
Installation Technology

Unit level (MQF): 4

Credits: 6

Unit Description

This unit has been designed to enable learners to understand the relationship
between electrical scientific principles and the competencies required of an operative
working within an electrical environment. The aim of the unit is to give the learner an
understanding of the electrical principles, installation methods and terminology used
within the HVAC industry.

The learner will begin with obtaining core knowledge of the mathematical principles
required to work in an electrical engineering environment. The learner will be given
the opportunity to apply the mathematical principals learned to problem solving
situations within electrical engineering. The learner will obtain knowledge of the
scientific principles of electrical engineering, this will include the units used in
electrical engineering, electron flow theory and the relationship between power,
work, force and energy. The learner will gain an understanding of the relationship
between magnetism and electricity and from this gain an understanding and core
knowledge of electricity production and electrical motors. The learner will examine
and gain knowledge of AC theory including the sine wave generation for both single
phase and three phase systems, the complexities of inductance, capacitance and
impedance. The learner will learn to identify electrical components including but not
limited to fuse types, circuit breakers, RCDs and RCBOs. The learner will gain a
knowledge and understanding of the wiring systems used within electrical installations
and will examine the different types of distribution boards and discrimination
between safety devices.

Overall the learner will gain an in-depth knowledge and understanding of the theory
needed to work in electrical environments in a HVAC industry. The learner will be
given the opportunity to demonstrate the skills and ultimately prove competence in
an electrical environment using hands-on tasks built to assess the learner’s ability.
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Learning Outcomes

On completion of this unit the student will be able to:

1.

10.

11.

Apply mathematical principles which are appropriate to electrical installation,
maintenance and design work and electrical safety principles;

Describe and apply standard units of measurement used in electrical
installation, maintenance and design work;

Explain basic mechanics and the relationship between force, work, energy and
power;

Describe the relationship between resistance, resistivity, voltage, current and
power and the fundamental principles which underpin the relationship
between magnetism and electricity;

Explain electrical supply, distribution systems and earthing systems;

Explain how different electrical properties can effect electrical circuits,
systems and equipment;

State the operating principles and applications of DC machines and AC motors;

Describe the operating principles of different electrical components and
circuits;

Explain the principles and applications of electrical heating, domestic
refrigeration wiring and thermo-electric systems;

Describe the types, applications and limitations of electronic components in
electro-technical systems and equipment;

Commission and test a range of electrical installations.
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Unit: ETRFG-406-1501 - Refrigeration Technology

Unit level (MQF): 4

Credits: 6

Unit Description

This unit will introduce the student to the basics of the vapour compression
refrigeration cycle. The student will be provided with both theoretical and practical
aspects of refrigeration.

The thermodynamic principles behind the vapour compression refrigeration cycle will
be examined and the student will be competent in assessing and converting between
the various units that are used within the refrigeration and air conditioning industries
e.g. mainly SI units but also IP units which are still used in other countries and may be
included in textbooks, manufacturers’ details etc.

The Mollier diagram (P-h chart) will be evaluated and used as a means of analysing
proposed new systems along with existing refrigeration plant during commissioning
and as part of the fault finding methods and service and maintenance processes. The
basic P-h chart refrigeration cycle will be expanded to include multi-stage compound
refrigeration plant along with cascade systems frequently found in very low
temperature refrigeration systems.

The student will examine all the classifications, designs, options and performance and
fault conditions for the compressors, condensers, expansion devices and evaporators
used in vapour compression refrigeration systems. Additional components e.g.
pressure switches, oil separators and other accessories used in RAC and HP systems
will also be investigated and evaluated in terms of their use, application,
performance, control settings and operational problems.

The student will also install plant, equipment or components to provide working
systems. These systems will be strength and pressure tested, vacuumed and charged
with suitable refrigerant before being fully commissioned by the student. This process
should be carried out on a number of occasions on a range of refrigeration systems
e.g. cold room, display cases, air conditioners and with different refrigerants e.g. R
134a, R 404A and others currently in use to allow the student to gain experience on a
range of equipment. The student will also undertake fault finding and service and
maintenance tasks on a range of plant and equipment.

10
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Learning Outcomes

On completion of this unit the student will be able to:

1. Describe vapour compression refrigeration system fundamentals and apply
pressure enthalpy charts for plant sizing and selection;

2. Describe the design and application of refrigeration components and

systems including defrost requirements;

Plan and install refrigeration plant and equipment;

4. Undertake fault finding, service and maintenance of refrigeration plant and
equipment.

w

11
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Unit: ETHVD-406-1501 - Schematics and Installation
Co-ordinated Drawings

Unit level (MQF): 4

Credits: 6

Unit Description

Within this unit the learner will understand how to produce drawings suitable for
HVAC installations.

The learner will become familiar with all symbols and abbreviations associated with
drawings in the HVAC industry.

The learner will be familiar with the construction process from Tender Stage through
to As Installed drawings and the importance of Amendments made to such drawings
during the construction process.

The learner will be familiar with the different types of drawing used within the
industry, Schematic, Isometric, Orthographic, Plan, Elevation, Sections and such like.

Key components within the HVAC industry will be discussed during this process in
order for the student/learner to understand and interpret such drawings in a working
environment and understand systems according to the drawings displayed to them
through examples.

Systems including, Air Conditioning, Refrigeration, Electrical, Heating, Ventilation and
Hot and Cold Water Services will contribute to the student having a knowledge of all
services that could be installed into an Industrial or Commercial Premises.

The learner will become familiar with construction drawings of buildings to
understand the different formats of construction that can take place. This will aid the
learner’s knowledge of Fixings, Thermal Transfer of materials (U Values) thus giving a
sound basis of most aspects of what the student could face in a working environment.

12
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Learning Outcomes
On completion of this unit the student will be able to:

1. Identify and Apply the Drawing Symbols Used in the HVAC Industry;

2. Analyse and Identify Different types of HVAC Systems from Drawings;

3. Determine management and administration procedures for contractual
drawings;

4. Produce Drawings using Manual and/or ACAD systems for Basic HVAC Systems.

13
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Unit: ETHTG-406-1502 - Heat Pumps

Unit level (MQF): 4

Credits: 6

Unit Description

The aim of this unit is to allow students to develop the knowledge and understanding
of how heat pump technology is being used throughout Europe to address issues like
energy efficiency and indirect global warming. The unit provides the student with a
brief overview of what heat pump systems are, their main advantages and limitations
compared to conventional heating systems. The types of heat pumps investigated
systems include air source, water source and ground source systems. The unit covers
the operational principles of a heat pump system, the function of the major
components and how to identify these components.

The unit covers fundamental heat pump system design awareness and component
selection but does not include detailed system design.

The unit covers connection to collector loops and the fundamental requirements of
collector loop design and installation; however, the unit does not cover collector loop
design or installation in detail.

The unit covers the requirements for appropriate qualifications as required by The
Fluorinated Greenhouse Gases Regulations 2008, in relation to heat pump work but
the unit does not cover aspects of heat pump work that involves handling fluorinated
greenhouse gases.

Learning Outcomes

On completion of this unit the student will be able to:

1. Describe the health and safety risks and safe systems of work associated with
heat pump system installation work (non-refrigerant circuits) and the
requirements of relevant regulations/standards relating to practical
installation, testing and commissioning activities for heat pump installation
work;

2. Explain the operational characteristics of heat pump unit and heat pump
system components;

3. Describe the different types of heat pump units and system arrangements for
hydronic emitter circuits;

4. Describe the fundamental principles of heat pump selection and system design
that are common to both air and ground source heat pumps.

14
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Unit: ETH&S-406-1504 - Occupational Safety in the
Construction Industry

Unit level (MQF): 4

Credits: 6

Unit Description

This unit provides learners with the essential Health & Safety knowledge and skills to
demonstrate best practice in a construction and engineering environment or sector.
The unit provides learners with an awareness of relevant legislation and should
underpin all activities learners take part in.

This unit is about maintaining a healthy and safe working environment across the
range of installation or maintenance work, this involves being able to use safe
procedures when working with others and use safe working practices.

The person carrying out this work must possess the skills and knowledge to ensure
that their own actions do not create any health and safety risks, they do not ignore
hazards with significant risk in the workplace and that they take sensible action to put
things right.

There are many potential hazards within our industry. This unit is designed to ensure
that those that work within it are aware of the potential dangers, likely hazards and
where to source: safety information, appropriate regulations and apply them to the
workplace and the people who operate within it.

This unit is about identifying the hazards and risks that are associated with the job.
Typically, these will focus on the working environment, the tools and equipment that
are used, materials and substances that are used, working practices that do not
follow laid-down procedures, and manual lifting and carrying techniques.

15
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Learning Outcomes

On completion of this unit the student will be able to:

1.
2.
3.

Identify health and safety legislation;

Identify how to handle hazardous situations;

Identify electrical safety requirements when working in the building services
Industry;

Identify the safety requirements for working with gases and heat producing
equipment;

Identify the safety requirements for using access equipment in the building
services Industry;

Apply safe working practice in the building services industry.

16
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Unit: ETRFG-406-1502 - Industrial RAC Technology
and Plant

Unit Level: 4

Credits: 6

Unit Description

This unit introduces the student to both Variable Refrigerant Volume and Variable
Refrigerant Flow (VRV/VRF) heat recovery systems. Traditional 3 pipe systems and 2
pipe systems architecture will be examined and evaluated.

This unit also introduces the student to traditional cooling systems e.g. Chillers,
package AHU and split Air Conditioners.

The student will recap simple air conditioning and heat pump systems and
components. Refrigerants in common use will be evaluated and P-h chart analysis will
be carried out to establish basic information e.g. COP.

The student will evaluate the energy saving technologies and innovations used in
VRV/VRF systems. Inverter driven DC compressors, DC fan motors, fan design, heat
exchanger improvements and control strategies will be examined and compared.

Manufacturer recommendations and catalogues/data will be used to produce working
designs. Outdoor units, indoor units, control boxes, pipework fittings and accessories
necessary to provide a working system will be sized and selected for a range of
buildings/applications.

The student will be expected to calculate building heat loads and then select
appropriate plant and equipment to satisfy the design. Workshop installation and/or
simulation systems will be used to provide system architecture and layout, strength
and pressure testing of plant along with vacuum techniques, electrical and control
wiring. Refrigerant additional charge will be calculated and the system commissioned
for both heating and cooling.

VRV/VRF systems will also have refrigerant reclaim/documentation completed in
accordance with current practice and regulations. Systems should be modified to

17
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allow the student use of the facilities of the Pcb at the outdoor unit and also allow
extra charge calculations to be completed.

Traditional cooling methods e.g. chiller systems will be investigated for a range of
applications and historical systems and current practices will be examined in terms of
design, operation, and performance at part load, service and maintenance
requirements etc.

The student will compare and contrast existing traditional air conditioning systems
and chillers with VRV/VRF systems. Areas of evaluation such as space requirements,
performance, ease of installation, costs etc. will be evaluated.

The option of providing heat recovery from a number of different systems will be
evaluated. Heat recovery methods, plant and equipment e.g. thermal wheel, run
around coil will be investigated by the student to provide guidance on energy saving
possibilities.

The student will be introduced to alternative natural refrigerants that are commonly
used within the RAC and HP industries e.g. ammonia, hydrocarbons and carbon
dioxide.

Learning Outcomes

On completion of this unit the student will be able to:

1. Describe the working principles of VRV/VRF and chiller systems;

2. Explain how to evaluate designs of VRV/VRF systems and chillers, including
service and maintenance requirements;

3. Compare and contrast VRV/VRF systems with traditional HVAC plant and
equipment e.g. chiller systems, AHU'’s etc.;

4. Describe heat recovery methods used in air conditioning and HP systems.

18
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Unit: ETPAM-406-1501 - Planning and Administration

Unit level (MQF): 4

Credits: 6

Unit Description

This unit identifies the knowledge and competences needed to contribute to the
development and maintenance of positive working relationships with other people, in
accordance with organisational and workplace requirements.

This unit covers the different roles and responsibilities within organisations and the
workplace. The learner will be able to identify the current and mandatory legislation,
regulations and policies which are required to be complied with in an organisation.

The learner will be able to apply and use the correct planning and administration
methods to organise and understand work programmes and the requirements of
different trades. The learner will be able to demonstrate the use of formal and
informal communication with other persons within a workplace and be able to apply a
methodical approach to labour and material estimates.

The learner will understand the use of different communication methods throughout
regarding the different personnel and their individual requirements within a
workplace. The unit will demonstrate the different types of methods used to ensure
all persons within a working environment are informed about work plans and activities
that affect them.

The unit will demonstrate how persons within a workplace should know how they can
develop and maintain positive working relationships with relevant people. The learner
should understand the importance of appearance and behaviour, the feelings and
expectations of others, and effective communications.

19
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Learning Outcomes
On completion of this unit the student will be able to:

1. Identify and understand the members of the construction team and their role
within the Building Services industry;

2. lIdentify and understand how to apply information sources in the Building
Services industry;

3. Communicate with other persons within the Building Services industry;

4. Apply the correct Planning and Administration methods within a working
environment.

20
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Unit: ETHVA-406-1508 - HVAC Electrical and
Control Wiring Systems

Unit level (MQF): 4

Credits: 6

Unit Description

This unit provides a framework for learners to develop the knowledge and Describe as
well as practical skills to be able to work competently in an HVAC environment.

Learners will examine control theory from basic on/off control to PID control. On
gaining this knowledge the learner will be able to identify control strategy required
and the controls required for different HVAC applications.

The unit will also focus on the numerous controls found throughout the HVAC
industry.  Controls on fuelled appliances, heat emitters and air conditioning
applications will be examined. The learner will gain a working knowledge and will be
able to identify the various controls used in a HVAC environment.

Learners will also examine and investigate the various methods of motor control. The
learner will be equipped with a working knowledge of DOL, STAR-DELTA control as
well as simple speed control methods. The learner will also examine the role played
by multi-tapped motors in the HVAC industry.

The learners will be given the opportunity to investigate the role of variable speed
drives within the HVAC industry. The learner will be equipped with the knowledge
required to grasp the operating principles of a variable speed drive as well as the
applications it is used in.

The learners will finally be introduced to the role building management systems play
within the HVAC industry. The learner will also learn how to read electrical
schematic and ladder control diagrams common to the HVAC industry. In this learning
outcome learners will also investigate and examine the role controls play within a
HVAC system and from this gain a working knowledge of how a complete system can
function.

Overall the learner will gain an in-depth knowledge and Describe of the role played by
controls within many HVAC disciplines. The learner will be given the opportunity to
demonstrate the skills required and ultimately prove competence in the area of HVAC
controls.

21
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Learning Outcomes

On completion of this unit the student will be able to:

1.
2.
3.

Explain the different types of control strategies used in an HVAC environment;
Explain the working principles of contactors and relays;

Describe the working principles and requirements for controls used to maintain
a space temperature;

Describe the working principles and requirements for controls used on fuelled
appliances;

Describe the working principles and requirements for controls used in air
conditioning applications;

Describe and investigate the various methods of motor control and motor
circuits;

Explain the operating principles of variable speed drives (Inverter) and the
role they play in the HVAC industry;

Describe the role played by building management systems in the HVAC
industry;

Describe electrical schematic and ladder diagrams and the role of controls in
HVAC applications.

22
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Unit: ETHVA-406-1509 - Ventilation and Air
Conditioning Technology

Unit level (MQF): 4

Credits: 6

Unit Description

This unit provides the student with the core knowledge and understanding of the
different technologies used in ventilation systems and the components necessary to
ensure systems operate as designed.

Students will be introduced to the working principles of ventilation systems including
reasons for ventilation in buildings, air change requirements for buildings, types of
ventilation systems, sources of heat recovery for ventilation systems, effects of wind
on ventilation systems and the effects that disrupting ventilation systems could have
on a building.

This unit will also describe ductwork systems and components used in ventilation
system installation including different types of ductwork, types of ductwork material,
ductwork fittings used within systems, the working principles of ductwork components
used within systems, preferred location for ductwork components within ventilation
systems, the working principles of heat transfer components, insulation requirements
for ductwork, bracketing methods required for ductwork, types of fans used
ventilation systems. The unit also provides the learner with core knowledge and
understanding to be able to install ventilation systems.

The unit will also introduce students to the effects of ventilation equipment on
comfort conditions within buildings, the implications of building uses on comfort
condition requirements, the effects of changes in system performance on comfort
conditions, how heat gains effect the comfort conditions within the building, how test
equipment is used to establish comfort conditions, the calculation of air change rates
within a room, the suitability of AC and Ventilation equipment for different spaces
and the comfort conditions within different spaces.

23
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Learning Outcomes

On completion of this unit the student will be able to:

1.

Identify, describe and select ventilation and air conditioning requirements for
buildings, recommend strategies, select design conditions and estimate cooling
loads;

Describe the operational features and characteristics of ventilation and air
conditioning, equipment, plant and materials and how these features
contribute to their application and usage;

Design ventilation and simple single zone air conditioning installations for
specific applications;

Size, select, specify, install and commission ventilation and air conditioning
systems, ductwork, plant and equipment.

24



CE4-A1-19 Course Specification

Unit: ETELX-406-1501 - Programmable Logic
Controllers and BMS

Unit level (MQF): 4

Credits: 6

Unit Description

This unit has been designed to enable learners to develop the skills and competencies
required to work in the HVAC industry. In this unit the learners will be introduced to
Semi-conductor materials and the science associated with the electronics industry.
Learners will then examine electronic components used in small scale circuits to
larger components used in power electronics. Learners will be equipped with the
knowledge and skills that will enable them to design and build their own electronic
circuits.

The unit will also focus on Logic, a fundamental requirement before working with
programmable logic controllers. In studying logic learners will cover number bases
from binary to hexadecimal. Furthermore, the learner will be introduced to logic
gates, logic ladder diagrams and Boolean algebra.

Using the knowledge gained from the logic learning outcome the unit will now focus
on transducer and sensors used within the industry. The learner will be introduced to
the huge variety of transducers used to measure temperature to fluid flow amongst
others. The learner will also be reacquainted with system feedback and analogue and
digital systems. Lastly in this part the learner will be tasked with developing
electrical and electronic circuits containing transducers.

Learners will now examine the role played by programmable logic controllers in
industry. Programmable controller construction will be examined and the main parts
will be studied more closely. Learners will be introduced to the working principles of
programmable logic controllers and the differing programming techniques commonly
used.

Finally, the learner will examine building management systems and the role they play
within the HVAC industry. The learner will be shown the common layout of BMS
systems and common controls, components and techniques used for building control.
Lastly, the learner will be given the opportunity to have an in-depth look at BMS
control circuits and ladder diagrams.

25
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Learning Outcomes

On completion of this unit the student will be able to:

1.

oS U KN W

Demonstrate an understanding of electronic principles and semi-conductor
materials;

Demonstrate an understanding of electronic components and power
electronics;

Demonstrate an understanding of logic;

Demonstrate an understanding of process control and transducers;
Demonstrate a working knowledge of programmable logic controllers;

Demonstrate a working knowledge of HVAC controls and BMS.
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Unit: ETPRJ-412-1507 - HVACR Synoptic Project

Unit level (MQF): 4

Credits: 12

Unit Description

This project has been designed to give learners a platform to demonstrate the
practical skills required in an HVACR environment and thus prove competence.

The learner will have to provide evidence, that will demonstrate the knowledge and
understanding required as well as the practical skills needed that will satisfy the
practical performance objectives for each of the relevant units.

The learner should compile a dossier of documentation that will be used as evidence
to satisfy the practical performance objectives of the units listed below.

Evidence may come in the form of; projects, workshop log-books, site based reports
etc. Example workshop/workplace tasks should be produced by the Institution that
satisfy a selection of the practical performance criteria of the appropriate units.

Within this project practical and theoretical elements of the following units will be
covered.

Refrigeration technology and brazing;

Domestic & industrial electrical installations, circuits, DBs and isolators;
Refrigeration, classification and handling of refrigerants;

Advanced knowledge and skKills;

HVAC electrical control and wiring systems;

Latest HVAC technology;

Programmable logic controllers and BMS;

Science and measuring instrument;

Schematics and installation coordinated drawings;

Health and safety on construction sites.
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Learning Outcomes

On completion of this unit the student will be able to:

1.
2.

NN

Carry out practical work relating to refrigeration and brazing;

Carry out practical work relating to industrial and domestic electrical
installations;

Carry out practical work relating to refrigeration, classification and handling
of refrigerants;

Carry out practical work relating to advanced knowledge and skills;

Carry out practical work relating to HVAC electrical controls wiring;

Carry out practical work relating to the latest HVAC technology;

Carry out practical work relating to programmable logic controllers and BMS.
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Unit: ETHVA-406-1507 - HYACR Commissioning,
Alteration and Repair

Unit level (MQF): 4

Credits: 6

Unit Description

Within this unit the student shall become familiar with the Knowledge, Theory and
Skills regarding complex Refrigeration Systems. The unit consists of 3 learning
outcomes.

The learner will have foundation level of knowledge of HVACR Science and
Measurement, Handling Refrigerants and Refrigeration Technology before attempting
to complete this Unit.

The design consists of an understanding of the working principals and layouts of
complex refrigeration Systems including the operating principals of controls used on
these systems. Supermarket systems including stand alone, multi-compressor,
distributed system architecture along with display case designs and layouts are
explained. Oil return and pipe work design and layout, oil return and oil management
systems are also investigated.

The student will undertake heat load calculations for cold rooms. These calculations
will include applications involving both product load and heat of respiration load. The
heat loads will be evaluated in a number of ways such as using standard design
methods, computer solutions and rule of thumb solutions/spreadsheets etc. The
student will then construct P-h charts from the heat load data and calculate
evaporator loads, compressor duties and condenser total heat rejection capacities.
Using this information, the student will then consult manufacturer catalogue data/CD
data to select compressor/condensing sets, evaporator and expansion devices to
provide a working solution. Defrost arrangements, oil return allowance and capacity
control will be evaluated and factored in to the design.

Low temperature compound and cascade systems are also investigated by the student
along with plant and equipment. Reciprocating compressors, screw compressors,
intercoolers and refrigeration problems are investigated and evaluated and the P-h
chart is used to calculate cooling load, compressor power and system COP by the
student.

29



CE4-A1-19 Course Specification

Primary and Secondary refrigerants and systems are investigated by the student to
provide reasons for their use and applications where this type of system may be
preferred. The desirable properties of a secondary refrigerant fluid are evaluated
along with the actual properties of fluids used within the industry. Plant design and
layout are also evaluated by the student. Ice storage systems and ice slurry systems
will also be investigated as alternatives to traditional systems.

Learning Outcomes
On completion of this unit the student will be able to:

1. Calculate and select refrigeration plant and equipment for a range of
applications;

2. Describe the design, operation and application of components used in complex
refrigeration systems;

3. Calculate and select refrigeration plant and equipment for a range of low
temperature applications.
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Unit: ETHTG-406-1501 - Heating Technology

Unit level (MQF): 4

Credits: 6

Unit Description

The purpose of this unit is to provide the learner with the core knowledge and
understanding of low and medium heating systems within industrial and commercial
applications. Learners will be introduced to differing heating system types, pipework
systems, component parts and heat emitters. They will also learn to demonstrate
installation of heat emitters and associated components and fittings to industry
standards.

They will provide an understanding and be able to demonstrate how to fill a heating
system to the required specifications. Learners will identify and demonstrate
commissioning and decommissioning procedures applied to heating systems. They will
carry out soundness tests using the correct procedures and test mediums to the
required industry standards.

The Learner will apply procedures to rectify operational mechanical faults within
components of a heating system. The Learner will demonstrate an understanding of
how various components relate to each other within the systems being installed. They
should provide an understanding of heating design drawings and apply this knowledge
to installation of system designs. Learners will be assessed in both theory knowledge
and understanding along with practical application in workshop/work based
environment.

In unison with the above information, all work will be undertaken in a safe and
efficient manner compliant with industry standards and specifications.

Learning Outcomes
On completion of this unit the student will be able to:

Identify and understand the pipework and components of heating systems;
Identify and understand the operation of heat emitters for heating systems;
Identify and understand warm air systems used in heating systems;
Demonstrate the installation of heat emitters, heating installation pipework
and components to required specifications.

ANwbh=
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