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About BPEC

BPEC Certification Ltd was initially established in February 1997 to act as an autonomous, accredited
certification company following the announcement of the establishment by the Health and Safety Executive
(HSE) of the Nationally Accredited Certification Scheme for Individual Gas Fitting Operatives (ACS). BPEC
Certification Ltd now provides services in the field of assessment and certification of competence of
operatives working in the Building Services Engineering sector.

In September 2010 BPEC established a recognised Awarding Organisation, offering a suite of regulated
gualifications. These have been developed with the input of industry and learning providers to meet the
demands of the Building Services Engineering sector.

The company is committed to high levels of customer service and providing support to organisations who
deliver our qualifications. We are also committed to offering qualifications which meet the needs of
industry, learners, and providers on an ongoing basis.

BPEC Certification is a not-for-profit company, and any surplus funds are gift aided to the BPEC Charity. The
focus of the Charity is to raise the knowledge and skills of those who work in the UK plumbing and heating
industry and support associated projects.

Should you wish to learn more about BPEC (including our charity work) please contact:

BPEC Certification Ltd

1-2 Mallard Way

Pride Park

Derby

DE24 8GX

Tel: 01332 376000 or 0845 6446558

Or visit our website at:

www.bpec.org.uk
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1. Introduction

Qualification overview

Qualification title BPEC Low Temperature Hot Water Heating Systems
BPEC qualification code LTH-001

Accreditation Unregulated Qualification

Assessment method(s) Written assessment, Multiple choice questions
Qualification duration 16 hours

Mandatory units 1

Optional units N/A

The Purpose of the qualification

This unregulated qualification has been developed to enable plumbing and heating engineers to
demonstrate their competence in:

e Understanding the importance for the correct calculation of heat loss from a dwelling when low
temperature hot water heating systems are being specified and installed.

e Deigning low temperature heating systems for dwellings that use low temperature and/or low
carbon heat sources.

Who this qualification is for?

The qualification is aimed primarily at practicing plumbers and heating engineers who already have an
understanding of the fundamental requirements of central heating systems and who wish to design and
install energy efficient low temperature hot water heating systems that may use heat pumps as the heat
source.

The qualification enables learners to develop the skills and knowledge necessary to design energy efficient
low temperature hot water heating systems within the Building Services Engineering (BSE) sector. The target
groups for the qualification are those learners who are:

e Updating occupational competence, continuous professional development and/or obtaining a
licence to practice

e Preparing for further learning or training and/or developing knowledge and/or skills in a subject area
and are existing workers in the occupation seeking to extend their range of work.

Support and accreditation

This qualification is unregulated, but it is supported by industry.

Relationship to other qualifications

The BPEC Low Temperature Hot Water Heating Systems is a recommended pre-requisite qualification to
allow progression onto the BPEC Level 3 Award in Air Source Heat Pump Systems (Non-refrigerant Circuits)
ETS-006, the BPEC Level 3 Award in Ground Source Heat Pump Systems (Non-refrigerant Circuits) ETS-007
and the BPEC Level 3 Award in Heat Pump Systems (Non-refrigerant Circuits) ETS-008.

© BPEC Certification Ltd 2024 Low Temperature Hot Water Heating Systems — Qualification Guide v.08.07.2024 3



Qualification limitations

Although designed as a recommended pre-requisite qualification to allow progression on to the BPEC suite

of Heat Pump qualifications, this qualification can also be taken by those experienced operatives wishing to

develop their skills in the design of low temperature domestic heating systems.

The holder of this qualification is not recognised as a competent hot water and heating systems (low

temperature) installer. However, the holder is recognised as being competent to carry out the design of hot

water and heating systems (low temperature).

Qualifications which a learner must have completed before taking the qualification

N/SVQ Level 2 in Plumbing or equivalent earlier certification that provides evidence of competence;
or

N/SVQ Level 2 in Domestic Heating or equivalent earlier certification that provides evidence of
competence; or

N/SVQ Level 2 in Heating and Ventilating (Domestic or Industrial and Commercial Installation) or
equivalent earlier certification that provides evidence of competence; or

N/SVQ Level 2/3 in Oil-Fired Technical Services or equivalent earlier certification that provides
evidence of competence*; or

N/SVQ Level 2/3 in Gas Installation and Maintenance or equivalent earlier certification that provides
evidence of competence*; or

heating installers with minimum 3 years of experience installing wet central heating systems,
evidenced either by manufacturer courses certification or Gas Safe Register, OFTEC, MCS or HETAS
registration.

* Learners holding either of these qualification at level 3 who can demonstrate that the necessary skills and

knowledge to be able to design central heating and hot water systems were covered within the qualification

may be exempt from undertaking this qualification.
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2. The Qualification

Qualification aims

The qualification is made up of 1 Unit with 6 Learning Outcomes:

Unit Code Unit title Level | GLH | TQT

Know the methodologies and calculations required to Design Energy

Unit 01 3 16 20

Efficient Low Temperature Hot Water Heating Systems

At the end of this qualification the learner will be able to:

Know the requirements of relevant Regulations, Standards and Guidance relating to domestic low
temperature hot water heating systems and hot water supply

Know how to Calculate the heat loss from a dwelling for low temperature hot water heating design
Know how to calculate the hot water requirements of a dwelling

Know how to size and select heat emitters for low temperature hot water heating systems

Know how to correctly size low temperature hot water heating systems in dwellings

Know how to design low temperature hot water heating systems for dwellings

Qualification content

Learning Oucome 1.  Know the requirements of relevant Regulations, Standards and Guidance relating to

domestic low temperature hot water heating systems and hot water supply

1.1

1.2

13

14

Define the term ‘Low Temperature Hot Water Heating’.

Know the information sources that are applicable to Low Temperature Hot Water Heating systems and hot
water system design:

Appropriate Regulations

Appropriate industry standards

Appropriate guidance documents

Manufacturer’s instructions

Building specifications

®o0 oo

Understand the requirement to design and install energy efficient low temperature hot water heating systems
that complies with current legislation.

Know the key design factors of the Domestic Building Services Compliance Guide which apply Low Temperature
Hot Water Heating technologies:

a. Condensing Boilers — return temperature not exceeding 55°C
b. Heat pump technologies
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Learning Oucome 2. Know how to Calculate the heat loss from a dwelling for low temperature hot water

heating design

2.1
2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Understand the principles of heat loss and heat gain within buildings.
Understand where heat loss occurs within a property:

Heat loss:

Walls

Roof/ceiling

Floor

Windows/glazing

Doors

f.  Air changes (ventilation heat loss)

oo ooy

Understand the reason for differing air change rates between new and existing buildings and their impact on
heat loss calculations for low temperature hot water heating system design.

Know the methods of reducing heat loss from existing buildings and their impact on energy efficiency.
Understand how U-Values are calculated and their importance in heat loss calculations for dwellings.

Know the U-Values required by Part L of the Building Regulations for new and existing buildings in England,
Scotland and Wales.

Understand the relationship between external and internal design temperatures and their impact on heating
design calculations.

Know the different design temperatures of individual rooms within a property:
a. Lounge/living room

Dining room

Bedroom

Kitchen

Bathroom

Hall

Cloakroom

study

S PO Qoo T

Calculate the heat loss from a dwelling using the room-by-room calculation method based upon:

a. The external temperature at the location of the building
b. The internal temperature required by room type.

Learning Oucome 3.  Know how to calculate the hot water requirements of a dwelling

3.1

Understand the factors that affect the design of hot water systems for dwellings:
Customer needs

Building layout and features

Energy efficiency

Environmental impact

Occupancy and purpose

Appliance location

Cost

Storage type/location

Legislation

Q

TS Q@ o o 0T
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3.2

33

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

Identify the various hot water storage vessels and systems for use in conjunction with Low temperature hot
water heating systems.

a. heat pump, hot water packaged unit
b. coiled indirect cylinder

c. tankin tank cylinder

d. thermal store

e. solar cylinder

Identify recommended design temperatures within hot water systems
a. Pipework
b. Secondary circulation
c. Storage
d. Appliance outlet
Know how to calculate the storage requirements of a hot water system based on:

a. The needs of the customer
b. The needs of the building

Know how calculate the heat input requirement of a hot water storage vessel based on a 55°C hot water
temperature and volume of the stored water.

Understand the need for supplementary hot water heating methods to increase water temperature to reduce
the risk of legionella pneumophila.

Understand the effect on hot water heating response times when using low temperature hot water heating as
the heat source.

Understand the relationship between net volume of hot water and usable volume of hot water in a hot water
storage vessel.

Know how calculate the pipe sizes of a hot water system based upon flow rates required by the appliances and
their Loading Units.

Understand the requirement for secondary circulation in a hot water system.

Understand the requirement for insulation of storage vessels and pipework in a hot water system.

Learning Oucome 4. Know how to size and select heat emitters for low temperature hot water heating

systems

4.1

4.2

4.3
4.4

4.5
4.6

Know how to advise the client on the advantages and disadvantages of low temperature hot water heating
systems
Know the different heat emitter types and their suitability for use on low temperature hot water heating
systems:

a. Panel radiator/convectors
b. Bespoke radiator designs

c. Fan convectors

d. Underfloor heating systems
e. Skirting heating

Understand the effect that Mean Water Temperature (MWT) and flow rate has on heat emitter output and size.

Understand the effect of ‘correction factors’ and ‘oversize factors’ on heat emitter sizes for low temperature
hot water heating.

Understand building occupation and end-user behaviour and its effect on heat emitter/heat generator size.
Know how to correctly calculate heat emitter sizes based on:

a. Heat loss calculations
b. The mean water temperature (MWT) of the system.
c. Building occupation/End-user behaviour
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Learning Oucome 5.  Know how to correctly size low temperature hot water heating systems in dwellings

5.1 Understand the relationship between pressure, flow and velocity when sizing central heating systems
5.2  Understand the effect of the system At on mass flow rate and pipe size
5.3  Calculate low temperature hot water heating system requirements used in dwellings
a. Total heat emitter load
b. Hot water allowance
c. Total heat load (points a and b combined)
d. Pipesize
e. Pumpsize
5.4  Understand the importance of the following on the index circuit of a low temperature hot water heating system:
a. Flow rate of the system
b. At
c. Pumpsize
d. Pump speed
5.5 Know how to interpret pump curves to determine the ‘duty point’.
5.6  Know how to calculate the size of expansion vessels used on low temperature hot water heating systems.
5.7 Understand the effect of excess velocity of water within heating systems.

Learning Oucome 6.  Know how to design low temperature hot water heating systems for dwellings

6.1

6.2

6.3
6.4

6.5

6.6

6.7

6.8
6.9

Know the various heating system design methodologies, system layouts and system types for Low Temperature
Hot Water Heating Systems:
System designs:
a. Fully pumped with multiple zones for heating and hot water (S plan+)
System Layouts:

a. Two pipe system with wet radiators

b. Underfloor heating system

c. Hybrid systems (underfloor combined with wet radiators)
System types:

a. Sealed systems

Understand the need to accommodate expansion of water within a low temperature hot water heating system
in Sealed systems.

Know how to correctly position expansion vessels on sealed low temperature hot water heating systems.

Understand hydraulic separation and the use of low loss headers and buffer vessels in efficient low temperature
hot water heating system design where multiple zones are employed.

Understand the importance of zoning of central heating systems in accordance with statutory legislation.

Understand the need for effective system controls to prevent the simultaneous heating of the living space and
the domestic hot water supply for systems containing heat pumps.

Identify the various central heating controls for use on low temperature hot water heating systems and their
role in efficient heating systems:
a. Time controller
Room thermostats
Thermostatic Radiator Valves
Weather compensation
Indoor and outdoor sensors
Optimisation
Smart control systems and associated equipment correct connection to home Wi-Fi networks
Zoning requirements

S o o0 o

Understand the importance of system balancing for efficient central heating operation.

Know the commissioning and ‘setting to work’ procedures for low temperature hot water heating systems.
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3. Assessment methods and arrangements

To achieve the completion of this knowledge/performance unit the learner must satisfactorily complete one
multiple-choice test and one written assessment for the learning outcomes within the qualification.

There are two versions of the multiple-choice test and two versions of the written assessment. The learner
is only required to take one of each. Centres may interchange Papers 1 and 2 as they see fit. However, any
2" attempts of either paper must be on a different paper.

Arrangements for centrally set Centre marked multiple choice assessments
Before the assessment

e The learner must be provided with a suitable environment in which to complete the assessment
e The assessor must ensure that the assessment area is clear of posters or other information which
may assist the learner in completing the assessment

During the assessment

e The assessor must ensure that learners are positioned so that their response cannot be seen by
other learners taking the assessment.

o Attheend of the assessment the paper/grid must be marked by the assessor and feedback provided
to the learner as soon as possible.

Marking Strategies

Multiple-Choice Tests

The pass rate for the multiple-choice test is 80%. This is a CLOSED BOOK test.

Assessment information

e The pass rate for the centre marked multiple choice test for this qualification is 80%

e Learners who do not achieve 80% or more in the first attempt should be allowed a second
attempt to achieve 80%

e Learners who do not achieve 80% in either their second attempt have failed the assessment

e Learners should be provided with an unmarked question paper and a blank answer grid to
complete their first attempt

e Any learner requiring a second attempt should be given a new answer sheet with the incorrect
questions from their first attempt highlighted (they should not be given back their original answer
sheet when completing their second attempt)

e If alearner does not attain the minimum 80% at the second attempt, then:

The learner should undertake retraining

o The assessor should record training undertaken
o The learner should retake the whole assessment - (1°%/2"¢ attempt)
o The assessor should retain records of all sittings, attempts and training records for

verification by the IQA/EQA
e The assessor must record the attempt number (1% or 2") and the percentage results in the
appropriate section of all the marking grid/s issued
e Completed assessment papers forms must be retained by the centre for external verification
purposes.

© BPEC Certification Ltd 2024 Low Temperature Hot Water Heating Systems — Qualification Guide v.08.07.2024 9



Written Assessments
The pass mark for the written assessment is 80%.

Arrangements for centrally set Centre marked written assessment

e The pass mark for the written assessment is 80%

e The learner will complete the 1" attempt

e |f the learner does not achieve the 80% pass mark in their 1°t attempt, they will be given a new
answer sheet to complete a 2" attempt at answering any questions answered incorrectly on their
1°t attempt

e Learners who have not achieved the 80% pass mark after their 2" attempt will be deemed to have
failed the knowledge assessment. Learners wishing to retake the assessment will be required to
re-attempt the full theory exam in its entirety.

Learner Result Form

A Learner Result Form has been produced for the BPEC Low Temperature Hot Water Heating Systems
qualification. This document shall be used to record that the Learner has completed the whole qualification
in a satisfactory manner. The document shall be completed and signed by the centre assessor and the internal
quality assurer (IQA).

The completed Learner Result Form shall be sent to BPEC Certification Ltd. for certification. Copies of the
Learner Result Form shall also be retained in the Learner Portfolio and the Centre Portfolio.

Permitted documents

The assessment pack will indicate if the learner is permitted to refer to documents during any assessment.
These should be provided by the centre.
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4. Qualification delivery

Centre recognition

Centres wishing to deliver this qualification will need to gain centre recognition and qualification approval.
For full details of the recognition process please contact:

BPEC Certification Ltd
1-2 Mallard Way
Pride Park

Derby

DE24 8GX

Tel: 01332 376000

Qualification approval

. Centres wishing to deliver this qualification who are already recognised should complete and
submit a Qualification Approval Form to BPEC Certification Ltd.

. Before to submission centres should ensure they can meet the delivery requirements.

. Centres who are approved to deliver this qualification and wish to extend delivery to satellite
sites must seek approval for each additional site.

Physical Resources

e General — centres must provide a safe environment for learners and staff with appropriate policies
and procedures in place which are adhered to.

e Teaching provision — centres must provide adequate facilities and equipment to allow the effective
teaching of the qualification including any practical provision.

e Assessment/exam provision — centres must provide facilities and equipment which allow
assessments and/or exams to be conducted in accordance with assessment criteria/guidance and
exam procedures.

Facilities and equipment

As there is no workshop demonstration, teaching or assessments for this qualification, practical facilities and
equipment are not required.
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5. Staff conducting tuition, teaching, or instruction

Staff must:

e Have knowledge and understanding of the occupation covered by this qualification
e Have knowledge and understanding of the structure and content of this qualification
e Be technically competent in the occupation covered by this qualification

It is recommended that staff:

e Have 2 years verifiable experience in teaching/tuition/training; or
e Are working towards an appropriate teaching qualification; or
e Hold an appropriate teaching qualification

Staff conducting assessments
Technical/occupational competency. The assessor must:

e Have knowledge and understanding of the occupation covered by this qualification
e Have knowledge and understanding of the structure and content of this qualification
e Be technically competent in the occupation covered by this qualification

Assessor competency. The assessor must hold:

o Level 3 Award in Assessing Vocationally Related Achievement or

e Level 3 Award in Assessing Competence in the Work Environment or
e Level 3 Certificate in Assessing Vocationally Related Achievement or
e Al or D32 /D33 with an Upgrade to Al as a minimum*

Assessor CPD:

e The occupational competence of assessors must be updated on a regular basis through CPD and/or
requalification if required.
e Records of assessor CPD should be maintained for verification by the external quality assurer.

Assessor approval:
e Assessors must be approved by BPEC Certification Ltd before undertaking any assessments.
Candidate assessors:

e Must be registered on a programme to attain their assessor qualification and have a clear action plan
for achieving the qualification within 18 months (candidate assessor approval may be withdrawn if
the assessor qualification has not been attained in this period).

e Must be supervised and their assessment decisions countersigned by a qualified assessor who is
approved by BPEC Certification Ltd.

Staff conducting Internal Quality Assurance (IQA)
Technical/occupational competence:

e Have knowledge and understanding of the occupation covered by this qualification
e Have knowledge and understanding of the structure and content of this qualification.
e Be technically competent in the occupation covered by this qualification
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IQA competence. The IQA must hold:

e Level 3 Certificate in Assessing Vocationally Related Achievement or Al; or

e D32 /D33 with an Upgrade to Al as a minimum; and

e Level 4 Award in Internal Quality Assurance of Assessment Processes and Practice; or

o Level 4 Certificate in Leading the Internal Quality Assurance of Assessment Processes and Practice;
or

e V1 or D34 with an upgrade to V1 as a minimum

IQA CPD:

e The occupational competence of IQA’s must be updated through CPD and/or requalification if
required on a regular basis.
e Records of an IQA’s CPD should be maintained for verification by the external quality assurer.

IQA approval:
e IQA must be approved by BPEC Certification Ltd before undertaking any IQA activity.
Candidate IQA’s:

e must meet the technical/occupational competences detailed above.

e must hold Level 3 Certificate in Assessing Vocationally Related Achievement or Al or D32/33 with an
upgrade to Al

e must be registered on a programme to attain their IQA qualification and have a clear action plan for
achieving the qualification within 18 months (candidate IQA approval may be withdrawn if the
qualification has not been attained in this period).

e must be supervised and their decisions countersigned by a qualified IQA who is approved by BPEC
Certification Ltd.

Staff conducting External Quality Assurance (EQA)

. Technical/occupational competence
. EQA competence
. Candidate EQA

Equivalent assessor/IQA/EQA qualifications
Assessors:

e The Teaching Qualification for Secondary Education (TQSE) or the Teaching Qualification for Further
Education (TQFE) (which is recognised in Scotland) these awards are acceptable providing they are
the versions that are recognised as equivalents to the A1 award plus appropriate CPD.

e  SQA Accredited Learning and Development Unit L&D 9D Assess workplace competence using direct
methods.

IQA:

e SQA Accredited Learning and Development Unit L&D 11 “Internally monitor and maintain the quality
of workplace assessment”.

Staff conducting external assessments (exams)

This relates to staff that are conducting and controlling exam sessions only.
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These must:

e Be experienced - Staff should be experienced in the supervision of assessments or be under the
supervision of an experienced person

e Knowledgeable - Staff should be knowledgeable of the assessment procedure

e Be Independent - Staff conducting exams should not be related to any learner sitting the assessment
exam nor be involved in teaching or quality assuring the subject.
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6. Support materials

Qualification Specification

This qualification specification provides details of all units, Learning Outcomes and Assessment Criteria and
specific advice regarding the assessment process

Learner Result Submission Form (LRSF)

A learner result submission form is available for this qualification. This should be completed for each learner
and submitted when certification is required.

Centres are reminded that they should retain a copy of the learner result submission form in centre for a
period of 3 years.

Learner assessment packs

Learner assessment packs for this qualification are available

Learner assessment pack rationale

A learner assessment pack rationale for the written assessment aspects of this qualification has been
produced and is available. These are for use by the assessor and internal quality assurer only and must be
stored securely in accordance with BPEC Certification Ltd guidance.

Textbooks

CIBSE Domestic heating design guide 2021
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