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This guide is for prospective and existing ABBE approved assessment centres who wish to offer the ABBE Level 4 Diploma in Air-conditioning Energy Assessment, including organisations that employ prospective Air-conditioning Energy Assessors. It provides the qualification specification and guidance on evidence and assessment requirements. 
At Level 4 candidates will be undertaking air-conditioning energy assessments on complex air-conditioning systems involving multiple VRF/VRV cooler installations, air handling equipment, air and water-cooled chillers in addition to the Level 3 unitary, simple and multi split packaged equipments and systems.
This handbook should be used in conjunction with the ABBE Centre Operations Guide, available from the ABBE website www.abbeqa.co.uk, or by telephone from the ABBE office on 0121 331 5174.

ABBE (Awarding Body for the Built Environment)

ABBE is an Awarding Body regulated by Ofqual (The Office of the Qualifications and Examinations Regulator) for the delivery of a range of qualifications that form part of the Qualification Credit Framework (QCF).  
ABBE has developed considerable expertise in overseeing high quality assessment for the higher level NVQs in the property and construction sectors of industry.  Since its inception in late 1997, ABBE has grown steadily and currently offers a suite of NVQs to the industry through its assessment centres.  

The Diploma has been accredited by Ofqual and ABBE centres are adopting a variety of robust, innovative assessment methods for prospective Air-conditioning Energy Assessors.  

ABBE contact details

For further information please contact 

ABBE (Awarding Body for the Built Environment)

Birmingham City University
Franchise Street

Perry Barr

Birmingham

B42 2SU

Telephone:
0121 331 5174 

Fax:

0121 331 6883

Email:

abbeenquiries@bcu.ac.uk
Website:
www.abbeqa.co.uk
SECTION 1
INTRODUCTION

1.1 Background to the development of the ABBE Level 4 Diploma in Air-conditioning Energy Assessment (DipACEA)

The need for the DipACEA has been brought about by the Government’s implementation of the Energy Performance of Buildings Directive in England and Wales.  Air-conditioning assessments and reports have been introduced for all buildings where comfort cooling is provided by air-conditioning systems with an effective rated output of more than 12kw.
The ABBE Level 4 DipACEA has been developed to meet the needs of the industry to have a qualification in place to recognise the skills of the Energy Assessor. 

This qualification has been based very closely on the National Occupational Standards developed specifically for the Air-conditioning Energy Assessors.  These were developed in consultation with representatives from industry organisations and employers including the relevant Sector Skills Council e.g.Asset Skills and Summit Skills, and the CLG. 

This qualification has been developed in consultation with representatives from industry organisations and employers, and it has been accredited by Ofqual as a Level 4 qualification in the Qualification and Credit Framework (QCF). As such it is eligible for public funding as determined by the DfES under Sections 96 and 97 of the Learning and Skills Act 2000 and can be found on the Ofqual database of accredited qualifications at www.accreditedqualifications.org.uk.

This document contains guidance on assessing the ABBE Level 4 DipACEA. The diploma includes four units in a similar format to that employed by NVQs.  Each unit sets out the required outcomes and content including underpinning knowledge and understanding across the scope of an Air-Conditioning Energy Assessor’s operations. The guidance contains further details of the assessment and quality assurance of the qualification together with advice about ABBE’s policy concerning access to the qualification, the design of programmes of study and delivery modes.
Candidates must complete all 4 units of the 46 credit diploma and the external examination as a means of independent assessment. The examination will assess Air-conditioning Energy Assessors’ detailed knowledge and understanding of Air-conditioning systems and equipments across the scope of their inspection activities. Candidates must also submit for assessment a portfolio of evidence demonstrating that they have achieved the learning outcomes of the diploma, and that they have carried out inspections of real systems.
This qualification has been designed to encourage participation in education and training in other related areas by: 
· Enabling current practitioners at Level 3 competency in air-conditioning energy assessment to expand the portfolio of services offered to their customers by including the more complex Air-conditioning systems in the services offered.
· Encouraging those with high levels of prior expertise in other building services areas to qualify directly as a Level 4 energy assessor of Air-conditioning systems.

1.2 Structure
 
To achieve the full qualification, a candidate must successfully complete all 4 units and a short exam which is linked to unit 3 for diploma award purposes. 
Level 3 candidates will be qualified to undertake air-conditioning assessments on existing buildings in which are installed comfort cooling systems involving unitary, simple and multi split packaged and simple VRF/VRV air-conditioning plant with an effective rated output in excess of 12 kW. Level 4 (centralised) systems are defined in CIBSE TM44: Inspection of Air conditioning systems which are sssshown below the line in the diagram at Appendix 2.  Centralised systems include complex VRF/VRV systems and those involving ductwork and air handling equipments.
Candidates are required to demonstrate that they have conducted air-conditioning energy assessments of buildings with typical characteristics, for example, simple air-conditioning systems where these aggregate to more than 12kW effective rated output.  They will need to have carried out air-conditioning energy assessments to meet the requirements of the grid at Section 2.1, which includes site visits to real buildings.
Candidates would need to complete the following units:

	Unit
	Title
	Credit value
	Learning time
	QCF unit reference

	
	
	
	Guided

learning (hours)
	Private

study

(hours)
	

	1
	Professional practice in the energy assessment of air-conditioning systems
	4
	20
	20
	J/600/2751

	2
	Prepare for the energy assessment of Air-conditioning systems
	10
	20
	80
	Y/600/2754

	3
	Inspect complex air-conditioning systems
	24
	110
	130
	D/600/2867

	4
	Report on the energy performance of air-conditioning systems
	8
	20
	60
	K/600/2757


The ABBE Level 4 DipACEA has been designed so that assessment centres can ensure candidates have sufficient occupational competence to practise as Air-conditioning Energy Assessors.  Candidates are, therefore, expected to submit valid evidence derived, as far as possible, from the workplace to enable the assessment centres and ABBE to verify their competence.

The ABBE Level 4 DipACEA is designed to:

· establish a framework of education and training for prospective Air-conditioning Energy Assessors; 

· define the knowledge, understanding and skills candidates need to undertake air-conditioning energy assessments;

· provide opportunities for candidates to develop their Key Skills abilities: a range of skills and techniques, personal qualities and attitudes essential for successful performance in working life. 

1.3 Guided learning hours (glh)

The ABBE DipACEA is a Level 4 qualification and has an anticipated  total learning time of 460 hours, of which 170 hours is anticipated to be guided learning time.  Guided learning hours refer to the amount of study undertaken by the candidate under the direction of the tutor.  This could include tutorials, seminars, workshops, directed research, project or assignment work and assessment.  This is intended as a guide only and the actual amounts of time will vary according to the needs of the individual candidate.
1.4 Assessment and grading 

The ABBE DipACEA is competence-based and criterion-referenced.  All 4 units are assessed through the presentation of work related evidence and a short examination.  The units in the ABBE DipACEA all have a standard format that is designed to provide clear guidance on the requirements of the qualification for candidates, assessors and verifiers.

This qualification is awarded on a pass/fail basis only, i.e. none of the units within this qualification are graded.
All 4 units must be completed successfully and the short exam passed in order to gain the full qualification. 

1.5 Resources



This qualification is designed to accredit the skills and knowledge held by experienced candidates and to prepare candidates holding a qualification at Level 3 for employment as an Air-conditioning Energy Assessor at Level 4. Centres must ensure that candidates have access to resources of industry standard to support the delivery and assessment of this programme.

Staff delivering programmes and conducting the assessments should be fully familiar with current practice and standards in the sector concerned. Centres will need to demonstrate how candidates will access any specialist resource requirements when they seek approval from ABBE.  

All staff involved in the assessment and verification of this qualification must have the necessary occupational skills and experience required.  See Section 4: Occupational competence of assessors and internal verifiers for further details.
1.6 Delivery 
It is important that centres develop an approach to teaching and learning that supports the assessment of the specialist vocational nature of the ABBE DipACEA.  The specifications contain a balance of practical skill and knowledge requirements, some of which can be theoretical in nature.

Tutors and assessors need to ensure that appropriate links are made between theory and practice and that the knowledge base is applied to the sector.  This will require the development of relevant and up-to-date teaching materials that allow candidates to apply their learning to actual events and activity within the sector, and to generate workplace evidence for their portfolio.

1.7 Recruitment and access 

ABBE’s policy regarding access to its qualifications is that:
· the qualifications should be available to everyone who is capable of reaching the required standards and has access to appropriate work to generate evidence;

· the qualifications should be free from any barriers that restrict access and progression;

· there must be equality of opportunity for all wishing to access the qualifications.

Centres should ensure that they recruit candidates to this qualification with integrity.  This 

will include ensuring that applicants have appropriate information and advice about the award and that it will meet their needs and expectations.

Centres must assess each applicant’s potential and make a professional judgment about their ability to successfully complete the programme of study, where applicable, and achieve the qualification. This assessment will need to take account of the support available to the candidate within the centre during their programme of study and any specific support that might be necessary to allow the candidate to access the assessment for the qualification. 

Note: It is recognised that some candidates who apply for the Level 4 award may find the academic rigour and assessment skills required of them to be beyond their current capabilities. Under such circumstances, assessment centres should be prepared to allow the candidate to withdraw from the qualification and provide advice and counselling as necessary. There may also be extreme cases, for instance, where a candidate’s performance is deemed to be unsatisfactory or incompetent, centres should consider compulsorily withdrawing the candidate from training. 
Further information on equal opportunities and access to fair assessment can be found in the ABBE Centre Operations Guide available on the ABBE website at www.abbeqa.co.uk or by telephone on 0121 331 5174.

1.8 Criteria for candidates applying for the Level 4 award.

It is expected that candidates who qualify at Level 3 may wish to progress to the Level 4 award. They should obtain  experience and further expertise in Air-conditioning systems inspection and reporting before starting to train for the Level 4 award. There will also be candidates whose background training, qualifications and experience in Air-conditioning systems and technologies will enable them to satisfy or exceed the stringent requirements of the ABBE Level 4 DipACEA award. To ensure that all Level 4 applicants have a good background of knowledge and understanding of air conditioning processes ABBE requires candidates to meet one or more of the following criteria: 

· Accredited Level 3 air conditioning energy assessors are required to have a minimum of six months experience during which they are to have lodged a minimum of 6 reports on simple ac systems;
·  Accredited non-domestic energy assessors qualified at Level 4 (and above) with background training, qualifications and experience in air-conditioning systems and technologies  are required to have a minimum of six months experience and to have lodged an average of no less than ONE Level 4 NDEA report per month on buildings with complex air conditioning systems; 
· Building services engineers, facilities managers, refrigeration and maintenance personnel with a portfolio demonstrating sufficient experience of air conditioning site inspection, management, installation, maintenance and repair.

All candidates for the ABBE Level 4 DipACEA should have experience in the inspection of larger distributed systems with a minimum installed capacity of 100kW by accompanying qualified and accredited Level 4 air conditioning energy assessors or other qualified Refrigeration and Air Conditioning (RAC) inspectors.

Assessment Centres should satisfy themselves that candidates for the ABBE Level 4 DipACEA award meet the above criteria through the inspection of reports submitted, CPD records, witness statements, a CV or other suitable evidence .  Assessment centres should also make available to ABBE, on request, the evidence submitted by candidates pursuing direct entry to the ABBE Level 4 DipACEA award.
1.9 Candidates with particular assessment requirements.

ABBE recognises that some candidates have difficulty with the learning demands of a course or find the standard arrangements for the assessment of their vocational competence presents a challenge.  This may apply to candidates with known and long-standing learning difficulties and/or physical or other impairments. 

Centres must take steps to ensure that any particular assessment requirements are identified as early in the programme as possible, preferably at initial assessment stage, and appropriate arrangements are put in place to support the candidate.

Further information on equal opportunities and access to assessment can be found in the ABBE Centre Operations Guide available on the ABBE website at www.abbeqa.co.uk or by telephone from 0121 331 5174.
1.10 Key skills

The following table shows where evidence produced for the ABBE Level 4 DipACEA may contribute to achievement of Key Skills units.  This provides an indication only and does not imply full coverage.
	Key Skills Units
	ABBE Level 4 Diploma in Air-conditioning Energy Assessment

	
	Unit 1
	Unit 2
	Unit 3
	Unit 4

	Communication Level 4
	Y
	Y
	Y
	Y

	Application of Number Level 4
	
	Y
	Y
	Y

	Information Technology Level 4
	
	Y
	Y
	Y

	Working with Others Level 4
	Y
	Y
	
	Y

	Improving own Learning and Performance Level 4
	Y
	Y
	Y
	Y

	Problem Solving Level 4
	
	Y
	Y
	Y


SECTION 2
EVIDENCE 

2.1 Achieving the units
The total evidence requirements for each unit of this qualification are identified within the relevant unit specification and Section 7. Four air-conditioning assessments form a fundamental part of this Award and it is expected that the award requirements are met by the submission of evidence generated from within the work-place.
Please refer to each unit for  the list of evidence that is intended to satisfy the requirements of the unit. It is the responsibility of assessment centres to confirm that all air-conditioning energy assessments submitted are valid and the original, and unaided work of candidates. Centres should assess them fully to establish that they meet the award requirements to the extent that ABBE has specified in this handbook.  
Please note that Unit 1 is common to other ABBE Energy Assessment Awards, and candidates who have achieved any of these qualifications at either Level 3 or Level 4 will not be required to satisfy this unit again.  Please see section 2.6 which relates to the accreditation of prior achievement.
2.2 Amount of Evidence

The ABBE Level 4 DipACEA has been designed to enable assessment centres to ensure that candidates have sufficient occupational competence to practise as Air-conditioning energy assessors.  Candidates are, therefore, expected to be able to submit valid evidence derived, as far as possible, from the workplace to enable the assessment centres and ABBE to verify their competence.

Candidates will be required to produce a minimum of 4 air-conditioning energy assessments and the specified additional evidence.  The 4 air-conditioning energy assessments must be made on real examples of the four system types described in the table below. One of the assessments may be conducted on a purpose-built test rig to test candidates in air conditioning fault-finding techniques.
It would greatly assist candidates, assessors and verifiers if the air-conditioning energy assessments could be entered onto a grid, such as that shown below, for easy reference.

	Attributes
	AC plant >12 kW

	Simple/Multi-Split Air-conditioning System
	Details of the type of  system installed and size of unit(s).

	Complex (multiple external) VRF/VRV plant (Refrigerant)
	Details of the type of system installed and size of unit(s).

	Air Handling Unit based system.
	Details of the type of  system installed and size of unit(s).

	Chilled water-based system with terminal units System
	Details of the type of  system installed and size of unit(s).


Guidance on using the grid.

The grid above is common to many of ABBE’s awards.  The number of air-conditioning energy assessments that candidates are required to submit is relatively low, and it is recognised that such a small number of reports cannot cover all the types of equipments, system layouts, controls, faults and complications that are likely to occur during the working life of an Air-conditioning energy assessor. However, ABBE’s award has been designed to enable successful candidates not only to gain entry to this market, but also to give them the skills needed to sensibly handle Air-conditioning plant that did not form one of the three types assessed to achieve the award in the first place. Good assessment centres will also be able to assist in this area.
Assessment centres must ensure the authenticity of reports, i.e. that they represent candidates’ work and are based on inspections and reports on real Air-conditioning plant installed in real buildings.  Where Centres make available buildings with suitable AC plant for a number of candidates then the centre must ensure that all reports are entirely the work of the individual candidate and that information has not been shared, copied, plagiarised or otherwise ‘recycled’.  

2.3 Role of the candidate

The candidate, with the support of the assessor and employer will:

· identify sources of evidence; 

· generate and collect sufficient evidence to demonstrate their competence to the requirements of the qualification;
· number and cross-reference evidence;

· check whether further supporting evidence is needed;

· present evidence to the assessor;

· obtain feedback from the assessor;

· carry out any necessary follow-up actions;
· arrange for other evidence gathering/assessment techniques needed to cover gaps in work experience and/or evidence.
· obtain the contact details of an onsite witness, ideally the Building Services Manager, Facilities Manager or other authorised employee, and permission from them for the candidate’s assessor to discuss with them the performance of the candidate during the inspection.
2.4 The importance of selection 

The task of generating and collecting evidence for a portfolio is a new experience for many candidates and there may be a temptation to include everything that might seem to be of value.  However, if an item of evidence does not show how it was collected then it may be of little, or no, relevance to the candidate’s assessor in his evaluation of the candidate’s competence.

Candidates should always ask the ‘So what?’ question of every item of evidence considered for inclusion in the report. This can be a difficult balance to strike since the evidence should be adequately detailed to support the data entries and recommendations made in the final report, yet have sufficient breadth to provide answers to any questioning of a report’s findings made in the future. 
2.5 Portfolio Organisation 

Candidates must collect their evidence of competence together into a portfolio.  This may be held in hard copy or electronically.  

Responsibility for developing the portfolio (and ownership of it) stays firmly with candidates, but it is very important that they receive continuous help and support.  This help can come from a range of people, including line managers and colleagues, mentors, advisers and tutors, as well as assessors.

The quality and presentation of the portfolio is central to the success of candidates’ submissions.  Each item must be clearly identified and accurately recorded.  It should be easy to identify the learning outcomes that have been achieved, and claimed by the candidates, by means of the evidence presented in their portfolios.  

Confidentiality

There are some circumstances where candidates (or their employers) might have good reasons for not wishing original evidence to be viewed by others, (e.g. by assessors from competitor organisations or disclosure of confidential information). Assessors should work with candidates to respect these areas (e.g. by advising candidates to remove confidential information from reports before submitting them).  

2.6 Accreditation of Prior Achievement (APA)

Employer organisations, professional bodies and training providers can apply to ABBE to have their organisation/course/training etc recognised as covering parts of the Diploma.

To be entitled to APA candidates must provide their assessment centres with proof such as proof of membership of a professional body, employment or training courses attended. Copies of this proof should be included in candidates’ portfolios. Assessors must record in the candidates assessment records that candidates have been granted the appropriate APA. 

It is the responsibility of assessment centres to declare candidates as competent or not, and validate all credit claims made by candidates before formally granting the prior achievement/learning.

All credit must be accepted unless it becomes clear from the assessment process that the credit is not justified. ABBE must be informed of any cases for which APA credit has been denied.

Candidates who knowingly submit false information about membership / employment will have their ABBE certification withdrawn.

Credit Award

Credit is awarded in the following ways:

· Accredited Organisations. Organisations that can prove that they cover some of the performance evidence required by the award in question.  Professional bodies and other organisations that have codes of practice covering professional ethics and CPD are typical organisations that apply for accreditation;
· Recognised educational courses/training.  Approved providers are typically academic institutions and training providers whose assessed qualifications demonstrate candidates have the underpinning knowledge and understanding requirements of the ABBE DipACEA. Training providers and academic institutions running appropriate courses are typical applicants for this type of credit.


Credit Availability

ABBE awards governed by the APA scheme usually have limits on the amount of credit that can be granted to candidates.  If there were no credit limits in place then candidates might, with the exception of the ABBE External Examination, be able to achieve an award solely by submitting evidence of prior achievement. Credit limits are set to ensure that assessment centres always have opportunities to assess candidates. Full details of the amount of credit available for each award are set out in the ‘ABBE Guide to making APA applications’ available online.  

This award has the same Unit 1 as that used in other ABBE energy awards.  The following information sets out the ways in which achievement of this award will help candidates achieve the ABBE energy awards and vice versa.  For full details of all these and any other credits available for this award please see the ‘ABBE APA agreements’, a copy of which is also available online.  
As this award does not permit the submission of any prior reports, no credit will be available for the  air-conditioning reports required for this award.  It is highly likely therefore that any credit agreements between ABBE and external organisations will relate only to unit 1 of this award or the underlying theory required in the units.
Unit 1

· Candidates who have achieved Unit 1 of the Level 3 DipOCEA, , DipNDEA Levels 3 and 4 or DipDEC Level 3 will be deemed to have covered Unit 1 of this award.
· Candidates who have achieved Units1 and 2 of the ABBE Diploma in Home Inspection (DipHI) or Diploma in Domestic Energy Assessment (DipDEA), will be  deemed to have covered Unit 1 of this award.  However candidates who complete unit 1 of these awards will not be automatically be able to claim units 1 and 2 within the ABBE Level 4 Diploma in Home Inspection [DipHI] or the ABBE level 3 in Domestic Energy Assessment [DipDEA].  This is because these two units are wider ranging than the nearest equivalent in these awards which is unit 1 but may be able to make use of much of the work done to achieve unit 1 when addressing units 1 and 2 of the DipHI or DipDEA.
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Guidance on how to handle candidate claims for APA from Accredited Providers

It is a condition of approval that once an assessment centre has registered a candidate that they must honour the APA that ABBE has authorised from any of the accredited providers.  As it is the responsibility of the assessment centre to declare candidates as competent or not, they will need to check and validate all APA claims made by DipACEA candidates before formally granting the prior achievement/learning. Refusal to allocate the expected APA can only happen if there are strong reasons for doing so.  Should this occur, then the centre must advise ABBE in writing immediately for ABBE to consider the matter before any further action is taken by the centre.
2.7 Structured Professional Interview (SPI)
An SPI (also referred to a Professional Discussion) is an assessment tool that allows assessment centres to undertake detailed and structured interviews with candidates to establish the extent of their experience, details of industry qualifications already held, and the additional evidence which they need to produce for the assessment process. In addition, candidates who still have competence gaps even when they have submitted all the required evidence may find that the SPI is an ideal way for them to address these small shortfalls. 

The SPI is well suited to ‘experienced practitioners’, as they will probably be able to come forward with the required evidence of competence more quickly than those who are new entrants.

A guidance documentation on SPI is available on the ABBE website at www.abbeqa.co.uk  It is important that both assessors and candidates are fully aware of the guidance because SPIs are not an ‘easy option’ that circumvent the rigour of more standard methods of assessment.  The assessors take on a considerable responsibility for structuring and recording in detail the assessment activity and the candidate needs to prepare well to enable the interview to be a success.

2.8 ABBE external examination


All candidates must pass the external examination

SECTION 3
ASSESSMENTS AND INTERNAL VERIFICATION – GENERAL GUIDANCE.
3.1
Role of mentor/advisor

Centres may wish to allocate mentors or advisors to candidates to provide support during the assessment process.  They can provide encouragement, reassurance and support to candidates, and act as advocates if need be.  Mentors may come from within employer organisations or from the approved assessment centres.  They do not have a formal role or responsibility in assessment, but can act as objective sources of comment or guidance.  They can help candidates to reflect on their activities and suggest solutions to problems.  They can support them through the process of portfolio building, help them to identify possible sources of evidence, and where appropriate supply witness testimony.

3.2
Role of the assessor (see Section 4 for assessor competence requirements)
The role of the assessor is to:

· Carry out an initial assessment of candidates to identify their current level of skills, knowledge and understanding and any training or development needs.

· Draw up an assessment plan, identifying opportunities for evidence collection.

· Review the evidence presented against the requirements of the qualification, to make judgements on the overall competence of candidates.

· Provide feedback to candidates on their performance and progress.  This feedback needs to give candidates a clear idea of how their portfolios are progressing to date and where further evidence is required and how best to obtain this.  It should also enable candidates to plan for those units where they currently have little experience or knowledge.

When assessing candidates’ evidence, assessors must take the following into account:


· Authenticity – was this work produced by the candidate?  Does it reflect the candidate’s own performance?

It is essential to ensure that candidates have generated the evidence provided.  The evidence must be presented in a way that allows candidates contributions to be identified, and it must relate to their own competence.
Assessors need to ensure that evidence is authenticated by means of endorsements by third parties such as candidates’ line managers or colleagues, or by observing candidates or by questioning them.  In some situations, candidates’ roles and responsibilities may need to be described precisely to confirm the authenticity of the evidence.  This description must be signed by the appropriate parties (e.g. line managers or supervisors).

· Sufficiency – does the evidence presented cover all the performance criteria, scope, knowledge and understanding, required by the national standards?

Taken as a whole, the evidence must match the whole standard and enable assessors to judge that candidates are consistently competent across all of the requirements of the qualification.

· Currency – does the evidence reflect the candidate’s current level of competence? 
Assessors have to determine that candidates are competent now and will continue to be so in the foreseeable future.  To show this, evidence must be current. It should be as recent as possible, though this will depend on the nature of the evidence.  One way that candidates can show how recent would be to ensure wherever possible that all pieces of evidence in portfolios bear the dates of their origin. The recognition of previous achievements raises particular issues of currency.  If, for instance, legislation has changed since this activity, this item of evidence would have to be supported by evidence of their awareness of present legislation and how it would affect current practice at work.

· Validity – is this appropriate evidence for the competence being assessed?

The evidence candidates present must be relevant to the units they are undertaking and must satisfy the relevant Learning Outcomes and Assessment Criteria.  However, it is worth noting that one piece of evidence in a portfolio can be used to prove competence against more than one Learning Outcome. 

· Reliability – would this evidence produce the same assessment judgement if assessed by someone else?


Assessors must be confident in the quality of the evidence that has been presented.  They need to consider whether they would make the same judgements on evidence if they assessed it again in, perhaps, a month’s time and so whether another assessor would make the same judgements if they assessed it.

3.3
Assessment methods

In addition to the four required air-conditioning energy assessments and the associated additional evidence requirements specified,aaaa assessors can use a range of further methods to assess the evidence produced by candidates to demonstrate that they have the required competence for the award, including:
· Direct observation of candidates carrying out tasks or activities;
· Examination of work products produced by candidates (e.g. diary notes, site notes, completed reports);
· Examination of witness testimonies from people, other than assessors, who are prepared to provide statements detailing specific details of candidates’ performance;
· Review of records of ‘question and answer’ sessions covering specific aspects of the knowledge and understanding and scope;
· Examination of accreditation of prior learning activities such as mapping of a recognised APA (see Section 2.5); 

· Structured Professional Interviews (SPIs) (see Section 2.6 for further details).  

Further information on these assessment methods can be found in the ABBE Centre Operations Guide and examples of evidence are included as a part of each Unit.

3.4
Assessment records

The recording of assessment activity, including assessment decisions, and access to 

evidence is essential for verification purposes.  The assessor must keep the following

records and make them available for internal and external verification purposes:

· assessment plans for each candidate; 

· records of assessment activity undertaken including observation of candidates where appropriate;
· records of assessment judgements made on candidate evidence;
· records of feedback to candidates.
Further information is available in the ABBE Centre Operations Guide.

3.5 Role of the internal verifier (IV) (see Section 4 for IV competence requirements)
An internal verifier must be appointed to ensure the quality and consistency of assessments within the centre.

Each assessor’s work must be checked and confirmed by an internal verifier. Internal verifiers check and standardise the assessment decisions made by assessors in centres.

Internal verifiers must observe assessors carrying out assessments, review assessment decisions from the evidence provided and hold meetings with assessment teams to ensure consistency in the use of documentation and interpretation of the qualification requirements.

Further information on the role of the internal verifier is available in the ABBE Centre Operations Guide.

3.6 Role of the external verifier (EV) (see Section 4 for EV competence requirements)
The external verifier checks the assessment and internal verification process and decisions made in the centre and authorises claims for certificates.  The external verifier is appointed by ABBE.

Further information on the role of the external verifier is available in the ABBE Centre Operations Guide.

Note

This qualification is a verified Vocationally Related Qualification (VRQ) and as such is not governed by the NVQ Code of Practice.  However, since the assessment and verification model for this qualification mirrors that of an NVQ, it is expected that the NVQ Code of Practice will be used as a guide to ‘best practice’. 

3.7 Enquiries and appeals
Verified units
If a candidate is in disagreement with their assessor concerning the assessment, the candidate has the right to refer the matter to:

· The internal verifier within the centre;
· The centre manager, if the matter is still unresolved;
· The ABBE external verifier who may be consulted at the next visit.  At this stage the candidate should provide the EV with records of the activity that has already been undertaken.
In extreme circumstances, if the external verifier is unable to bring the matter to a satisfactory conclusion, the candidate can appeal directly to ABBE.

ABBE will only accept an appeal from a candidate if the above steps have already been taken.  Complete details of the appeals procedures and processes can be found in the ABBE Centre Operations Guide, a copy of which can be downloaded from the ABBE website.

SECTION 4
OCCUPATIONAL COMPETENCE OF ASSESSORS AND 
INTERNAL VERIFIERS

4.1
Assessors 
In order to ensure that assessment of the DipACEA Level 3 qualification is carried out to the appropriate standard required by the industry/sector, assessors must:
· Have verifiable, relevant, current industry experience and knowledge of air conditioning systems and design concepts at or above the level being assessed.  This experience and knowledge must be of sufficient depth to be effective and reliable when judging candidates’ competence.  Assessors’ experience and knowledge must be demonstrated by one or more of the following:
· curriculum vitae and references, clearly demonstrating the experience gained; 
· possession of a relevant qualification, e.g. ABBE Level 3 Diploma in Air Conditioning Assessment or equivalent;

· active occupational air conditioning expertise in an academic, training or teaching environment;
· full membership i.e. EngTech, IEng or CEng, of an appropriate professional body e.g. CIBSE, IMechE, etc. 
· Demonstrate a current, up to date, knowledge of the work role of an air conditioning energy assessor, working practices within the air conditioning sector, assessment procedures and the requirements of the ABBE qualification, e.g. through provision of ongoing Continuing Professional Development (CPD) records;
·  Either hold a nationally recognized assessor qualification (eg NVQ A1 or A2 qualifications, or their predecessors, D32 or D33) or attend training that relates specifically to this and apply the standards within this qualification to their assessment activities.  
 

Notes: 

A1 - Assess Candidates Using a Range of Methods. 

A2 - Assess Candidates' Performance through Observation. 

Units D32 and D33 were the predecessors of the A1 and A2 qualifications.
 

4.2 
Internal verifiers
In order to ensure that internal verification of the DipACEA Level 4 qualification is carried out to the appropriate standard required by the industry/sector, internal verifiers must:
· Have verifiable, relevant, current industry experience and knowledge of air conditioning systems and design concepts at or above the level being assessed.  This experience and knowledge must be of sufficient depth to be effective and reliable when verifying judgements about assessment processes and decisions.  Internal verifiers’ experience and knowledge must be demonstrated by one or more of the following:
· curriculum vitae and references, clearly demonstrating the experience gained;
· possession of a relevant qualification, e.g. ABBE Level 3 Diploma in Air Conditioning Assessment or equivalent;
· active occupational air conditioning expertise in an academic, training or teaching environment;
· full membership i.e. EngTech, IEng or CEng, of an appropriate professional body e.g. CIBSE, IMechE, etc. 
 



· Demonstrate up to date knowledge of working practices within the air conditioning sector, internal verification procedures and the requirements of the ABBE qualification (eg via the provision of ongoing Continuing Professional Development (CPD) records)
· Either hold a nationally recognized internal verifier qualification (eg, V1 or D34) or attend training that relates specifically to this and apply the standards within this qualification to their internal verification activities.   

 
Notes: 
V1 - Verify and quality assure the assessment process.

 Unit D34 was the predecessor of the V1 qualification.

4.3
Centre Assessor and IV training requirements:

ABBE centres are required to conduct their own internal training and standardisation meetings on a regular basis as a condition of approval.  Internal staff training programmes should be discussed with the ABBE EV prior to commencement.  On occasion, ABBE may wish to attend.  These events should be geared to the roles and responsibilities of their assessors and internal verifiers. 
ABBE centres should ensure that their assessors and IVs maintain up to date CPD plans and records to ensure that they broaden their knowledge and skills and develop the personal qualities required for their Assessor/IV roles.
To assist in ensuring that all centres continue to maintain a consistent approach, ABBE will set up and run training and assessment seminars to which all centre assessor and verifier staff are encouraged to attend.  ABBE will offer training events for assessors and internal verifiers, either as generic or in-house events, at which practical problems identified during external verification can be addressed and good practice promoted.

4.4        External verifiers
In order to ensure that external verification of the DipACEA Level 3 qualification is carried out to the appropriate standard required by the industry/sector, external verifiers must: 

· Have verifiable relevant experience and current knowledge of air conditioning systems and design concepts.  This experience and knowledge must be of sufficient depth to be effective and reliable when verifying judgements about assessment processes and decisions.  External verifiers’ experience and knowledge must be demonstrated by one or more of the following:


· curriculum vitae and references, clearly demonstrating the experience gained;
· understanding of air conditioning systems and terminology in an academic, training or teaching environment;
· possession of a relevant qualification, e.g. ABBE Level 3 Diploma in Air Conditioning Assessment or equivalent;
· full membership i.e. EngTech, IEng or CEng, of an appropriate professional body e.g. CIBSE, IMechE, etc. 



· Demonstrate knowledge of working practices within the air conditioning sector, external verification procedures and the requirements of the ABBE qualification 
 
· Either hold a nationally recognized external verifier qualification (eg D35, V2) or attend training that relates specifically to this and apply the standards within this qualification to their external verification activities.   
 

· Undertake sufficient continuous professional development (CPD) to ensure that they are working to the current standards in assessment and verification; are aware of national issues affecting vocational education, training and qualifications in the sector; and have an understanding of the application of the Regulatory Authorities’ codes of practice.
SECTION 5
EXTERNAL EXAMINATION

5.1 Examination arrangements

To successfully achieve the ABBE Level 4 DipACEA, candidates will be required to take, and achieve a pass in the external examination.  The exam, which is set and assessed by ABBE, requires candidates to answer 40 multiple choice questions over the course of 60 minutes. The pass mark for the examination is 70%.

The examination has been designed as an independent test of the knowledge and understanding component of these units and must be undertaken in addition to candidates collecting evidence to meet the knowledge and understanding requirements of the units. The examination uses a multiple-choice examination mode and is available on pre-determined dates and times.  A timetable showing the availability of the examination is available on the ABBE website at www.abbeqa.co.uk.   

Candidates are permitted to take the external examination any number of times.  The initial candidate registration fee includes entry to two sittings of the examination.  Any further sittings will attract a new examination entry fee.  This allows the centres and the candidate to use the examination as a means by which to measure their current level of competence.  Failing the examination may indicate the need for further training.  This should be done prior to taking the examination for a second time.

The examination results are then ratified by ABBE and issued to the assessment centres.

The ABBE Centre Operations Guide provides information on how to register candidates for the examination.

The ABBE External Examination Guidelines for Assessment Centres and Invigilators provide comprehensive guidance on the administration and management of the examination.  These documents are available on the ABBE website at www.abbeqa.co.uk.

5.2 Examination content and format

The examination is of 70 minutes total duration comprising 10 minutes reading time and 60 minutes to answer 40 multiple choice questions. 

Each multiple choice question will comprise the question itself and a choice of four possible answers, only one of which will be correct.

The following is a list of areas which will be covered. Candidates should also make use of the approved ABBE Reading List which can be found on the ABBE website at www.abbeqa.co.uk.  
	Subject area
	Number of questions in exam
(Total in brackets)

	Unit 2 - The legislative framework:

· European Legislation;

· National Legislation;

· Air Conditioning Standards.
	1

1

1 (3)

	Unit 2 -  Preparing for the energy assessment of air conditioning systems
	3 (3)

	Unit 3 - Air conditioning technology:

· Properties of refrigerants & thermodynamics

· Simple air-conditioning plant components;
· Simple air-conditioning plant operation;
· Sizing of air conditioning system;
· Air conditioning fault recognition.
	3

6

5

2

4 (20)

	Unit 3 - Inspect complex air conditioning systems:

· Information review & preparations;

· Inspection of complex air conditioning systems;

· Recording information.
	1

4

2 (7)

	Unit 4 - Report on the energy performance of air conditioning systems:

· Prepare air conditioning assessment reports;

· Air conditioning assessment recommendations.
	5

2 (7)

	Total Questions
	40


5.3
Application of reasonable adjustments 

The reasonable adjustments allowed for the external examination component of the ABBE Level 4 DipACEA are as follows:

Additional time

Where there is evidence of need, the centre may grant additional time to those candidates whose ability to demonstrate attainment is affected by their disability or difficulty.  It is anticipated that in most cases an allowance of an additional 15 minutes of extra time will be sufficient to allow the candidate to complete on an equal basis with candidates who have no particular requirements.  

Additional time must be requested at the time the candidate is registered for the examination with ABBE.

Amanuensis

An amanuensis is a person who, in an examination, records (usually in writing, or on computer) a candidate’s dictated answers to questions.  Candidates are eligible to use an amanuensis if they suffer from long term or temporary disabilities that prevent them from providing their answers by other means.

Where an amanuensis is used, centres must ensure:

· their use neither gives a candidate an unfair advantage nor disadvantages the candidate;
· the role is carried out by a responsible adult who is able to produce an accurate record of the candidate’s answers.  Under no circumstances may a relative, friend or peer of the candidate carry out this role;
· the candidate is accommodated in such a way that no other candidate is able to hear what is being dictated;
· the amanuensis does not also act as the invigilator.
During the examination, the amanuensis:

· must not give factual help to the candidate;
· must not advise the candidate on any aspect of the examination;
· must record the answer exactly as specified by the candidate;
· must immediately refer any problems in communication during the examination to the invigilator.
An amanuensis can be used without prior application to ABBE, however their use must be recorded on the invigilation certificate submitted to ABBE after the examination.


Reader

A reader is a person, who in an examination, reads questions to a candidate.  Candidates are eligible to use a reader if they suffer from a long term or temporary disability which prevents them from reading the questions themselves.

Where a reader is used, centres must ensure:

· their use neither gives a candidate an unfair advantage nor disadvantages the candidate;
· the role is carried out by a responsible adult who is able to accurately convey the question to the candidate.  Under no circumstances may a relative, friend or peer of the candidate carry out this role;
· the candidate is accommodated in such a way that no other candidate is disturbed by what is being read;
· the reader does not also act as the invigilator.
During the examination, the reader:

· must not give factual help to the candidate;
· must not advise the candidate on any aspect of the examination;
· must read the question exactly as specified in the examination;
· must immediately refer any problems in communication during the examination to the invigilator.
A reader can be used without prior application to ABBE, however their use must be recorded on the invigilation certificate submitted to ABBE after the examination.

Alternative examination accommodation arrangements (e.g. hospital, home)

Where a candidate is unable to attend an examination centre to undertake an ABBE examination due to temporary illness or disability, an alternative venue can be considered.

An alternative venue must be requested at the time the candidate is registered for the examination with ABBE.

SECTION 6
ADMINISTRATION ARRANGEMENTS

Full details of how to register candidates for this qualification and the examination and make claims for certificates can be found in the ABBE Centre Operations Guide on the website at www.abbeqa.co.uk.

Details of the fees for candidate registration, entry for the examination and external verification can be found in the ABBE Fees List.

SECTION 7
STRUCTURE AND CONTENT

7.1      Qualification structure 

Candidates must satisfactorily complete all four units to achieve the ABBE Level 4 DipACEAs.

The Units and Elements of the Diploma are as follows:

Unit 1
Professional practice in the energy assessment of air-conditioning systems. 

Element 1.1
Contribute to the maintenance of health, safety and security at work.
Element 1.2
Develop and maintain effective working relationships.
Element 1.3
Conduct energy assessments in a professional and ethical manner.
Unit 2
Prepare for the energy assessment of air-conditioning systems.
Element 2.1
The legislative framework.

Element 2.2
Preparing for the energy assessment of Air-conditioning systems
Unit 3

Inspect complex air-conditioning systems.
Element 3.1
Air-conditioning technology – complex systems.
Element 3.2
Review information relating to the energy performance of complex Air-conditioning systems.
Element 3.3
Inspect complex Air-conditioning systems to determine energy performance.
Element 3.4
Record inspection findings.
Unit 4
Report on the energy performance of air-conditioning systems.
Element 4.1
Prepare the report on the energy performance of air-conditioning systems.
Element 4.2
Issue the report on the energy performance of air-conditioning systems.

7.2
Unit structure

Each unit of the qualification is structured in the same way as follows:

Element title:
states the ‘task/activity’ to be undertaken.

Level: represents the technical complexity of the unit and the degree to which autonomous and cooperative working competences are required successfully to carry out and complete the unit.
Credit value:  identifies the number of credits for which the unit qualifies.
Purpose and Aim of unit:  provides a summary of the content of the unit, including details of the individual elements which make up that unit.

Learning Outcomes:
outlines what the candidate must do to meet the requirements of the unit.  The statements:
· set out what a learner is expected to know, understand or be able to do as the result of the learning process

· are clear and coherent, and expressed in language that is understandable by learners

· make sense to a learner both before a unit is offered and after the learning outcomes have been achieved
· are capable of assessment and, in conjunction with the assessment criteria related to that outcome, set a clear assessment standard for the unit.

Assessment Criteria:  outlines what the candidate must demonstrate in order to satisfy the learning outcome of the unit.  The statements: 
· specify the standard a learner is expected to meet to demonstrate that the learning outcomes of that unit have been achieved
· are sufficiently detailed to support reliable, valid and consistent judgements that a learning outcome has been achieved, without creating an undue assessment burden for learners or assessors 

· do not include any explicit references to the methods or instruments of assessment to be used.

Fundamental knowledge and understanding:  identifies the minimum range of topics, activities, variables or contexts over which the candidate must demonstrate their knowledge or competence.

The Units of the Diploma are as follows:

Unit 1 
Professional practice in the energy assessment of air-conditioning systems.
Unit 2
Prepare for the energy assessment of Air-conditioning systems .
Unit 3
Inspect complex Air-conditioning energy systems.
UNIT 4  Report on the energy performance of Air-conditioning systems.
	Title
	Unit 1:  Professional practice in the energy assessment of air-conditioning systems

	Level
	4

	Credit Value
	4

	Unit purpose and aims

This Unit covers the essential, general competences expected of all professionals regardless of their working environment. Air-conditioning Energy Assessors are expected to work in a safe, effective and professional manner throughout their work, whether they are in an office or elsewhere.

	Learning outcomes
	Assessment criteria

	Air-conditioning Energy Assessors (ACEA) will:
	To demonstrate this they can:

	1. Act in a professional and ethical manner with colleagues, clients, other professionals and everyone else concerned with their work.
	a) carry out work in accordance with prescribed codes of conduct, ethical standards and recognised good practice
b) maintain and continue to develop personal skills and knowledge through a structured personal development plan
c) manage their own work activities effectively and within the limits of their competence and expertise
d) recognise and respond appropriately to  pressure from any person which might influence the objectivity of their judgement or potential conflicts of interest
e) comply with the auditing and monitoring requirements of the accreditation organisation having regard to all relevant guidance relating to the assessment of energy performance
f) comply with all legislation relevant to their work.

	2. Contribute to the maintenance of health and security at work while at the office and any other location visited in the course of their work.
	a) carry out working practices in accordance with legal requirements

b) identify any health, safety and security risks in different locations and take action to minimise or mitigate such risks
c) ensure their personal conduct in the workplace does not endanger the health, safety and security of themselves and other people
d) follow the workplace policies and suppliers’ or manufacturers’ instructions for the safe use of equipment, materials and products

e) follow emergency procedures effectively to protect the health, safety and security of people
f) pass on any suggestions for improving health, safety and security within the workplace to the responsible person(s)
g) highlight any conflicts between different health and  safety and security requirements in the workplace to the responsible person(s)


	3. Develop and maintain effective working relationships with colleagues, clients, other professionals and everyone else concerned with their work.
	a) present a positive personal and professional image at all times when dealing with others 

b) develop and maintain productive working relationships with others which promote goodwill and trust

c) deal with others in a tactful, courteous and equitable manner at all times

d) work within the limits of their own competence and expertise

e) recognise and manage any potential conflicts of interest  that may arise during your work

f) request information from others in a polite, clear and professional manner 

g) respond promptly to enquiries from others and ask questions to clarify their information needs
h) take action in cases where they are unable to respond to queries from others by either informing the enquirer directly or passing their enquiry on to a suitable source of expertise.

i) Identify any information required and the potential sources of such information
j) handle disputes and differences of opinion in ways which minimise offence and maintain respect

k) comply with the formal complaints procedure


Fundamental Knowledge and Understanding
1) The importance of:

a) presenting a positive personal and professional image when dealing with people and how this can be achieved;
b) promoting goodwill and trust when working with others, and ways in which this can be achieved;
c) assessing the extent and limits for your own competence and expertise, and not working beyond these limits;
d) knowing how to respond to enquiries that are outside your authority, beyond your area of knowledge/expertise or where the information requested is confidential.
2) Potential conflicts of interest that may be encountered, and the action required to manage these.
3) ways in which disputes or differences of opinion should be handled to minimise offence and maintain respect.
4) the details of the formal complaints procedure that covers your work, and any specific organisational requirements with regard to complaints.
5) your specific responsibilities under prescribed codes of conduct and ethical standards.
6) the importance of complying with recognised good practice.
7) the specific auditing or monitoring requirements that relate to your registration with your accreditation organisation; your responsibilities in complying with these.
8) the legal duties for health, safety and security in the workplace as required by legislation, including:

a) health, safety and security risks could exist in different locations, and the action to take to minimise or mitigate risks;
b) the importance of remaining alert to the presence of risks in the workplace;
c) the importance of personal conduct in maintaining the health, safety and security of self and others;
d) conflicts between different health, safety and security requirements;
e) procedures for different types of emergency.
9) the main points of the legislation relevant to your work – be it directly, or derived, from the EU Energy Performance of Buildings Directive and other relevant regulations, e.g. the F gas regulation and Ozone Depleting Substances (ODS) Regulations.
10) relevant approved guidance relating to the Air-conditioning energy assessment of buildings.
Evidence Requirements 
Process evidence

1) A method statement/narrative/storyboard/candidate statement that lays down the processes and procedures necessary to establish a business relationship with a client leading to an instruction to conduct an Air-conditioning assessment.
Indirect Physical Evidence

2) Work and time management – populated diary pages and/or Microsoft Outlook/Lotus Notes entries or project management form.

3) Letter to the client confirming a mutually convenient time for an inspection as agreed previously on the telephone.

4) Letter to the client responding to their questions and offering to refer the client to an alternative company for an answer to a question that falls outside their area of expertise. 
5) A letter to the client or agent declining an instruction giving reasons.
6) A letter to the client or agent in response to a complaint.

7) Other evidence relating to the inspection:

a. Company memo

b. Fax

c. Email

d. Telephone notes

e. Voice recorder notes

Direct Physical Evidence
8)  Recording of a telephone conversation agreeing a mutually convenient time for a visit – tacit agreement and identity of the recipient of the phone call to be the first part of the recording.
9) Witness statement by client, mentor or assessor.
	Title
	Unit 2:  Prepare for the energy assessment of air-conditioning systems

	Level
	4

	Credit Value
	10

	Unit purpose and aims

The aim of this unit is to provide the candidate with an understanding of:

a) The legal framework behind the requirement for Air-conditioning inspections; 
b) The intended benefits delivered by the inspections and; 
c) The preparations to be put in place with the client prior to the Air-conditioning assessment;
d) The actions needed should it not be possible or advisable to proceed with the inspection.

	The legislative  framework
	

	Learning outcomes
	Assessment Criteria

	Air-conditioning Energy Assessors (ACEA) will:
	To demonstrate this they can:

	1. Understand background EU and national legislations as they relate to the requirements for Air-conditioning energy inspections.
	a) Describe the EPBD and EPB legislations and how they relate to air-conditioning energy assessments.

b) Define the scope of equipment that delivers air-conditioning services to a building.

	2. Explain to a client the scope, limitations and implications of Air-conditioning legislation on their business
	a) Advise clients on their responsibilities for obtaining an Air-conditioning inspection report under the current legislation.
b) Outline the intended benefits of the legislation to the business.
c) Explain the scope and limitations of the legislation as it relates to Air-conditioning assessments


	Prepare for the energy assessment of Air-conditioning systems
	

	Learning outcomes
	Assessment Criteria

	Air-conditioning Energy Assessors (ACEA) will:
	To demonstrate this they can:

	3. Be able to prepare for the energy assessment of Air-conditioning systems


	a) Confirm the date, time, location of the on-site inspection and any specific arrangements that apply (such as: access; personnel present; non-hazardous techniques; health and safety issues; site-specific operating procedures.)

b) Obtain advance information necessary to draw up a scope of works
c) Develop a clear and comprehensive scope of works in consultation with the client.
d) Agree terms and conditions for the scope of works.

e) Agree the fee structure commensurate with the Scope of Works.
f) Identify circumstances preventing an inspection taking place (such as: systems beyond current level of competence; difficulty in gaining access; conflicts of interest; health and safety issues).
g) Explain to the client in a polite and clear manner the reasons why an inspection cannot proceed. . 
h) Draw up a health and safety risk assessment for a site visit.


Fundamental Knowledge and Understanding
The legislative framework

a) EU Energy Performance of Buildings Directive (EPBD) - Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on the energy performance of buildings. 


b) REGULATION (EC) No 842/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 May 2006 on certain fluorinated greenhouse gases.
c) EPB Regulations - The Energy Performance of Buildings (Certificates and Inspections) (England and Wales) Regulations 2007 Statutory Instruments 2007 No. 991.

d) Gas Regulations (SI) 2009 No.261 - The Fluorinated Greenhouse Gases Regulations 2009.
e) Ozone Depleting Substances Regulations (SI) 2009 No.216 - The Ozone-Depleting Substances (Qualifications) Regulations 2009.

f) British Standards BS: EN 15240: Ventilation for buildings. Energy performance of buildings. Guidelines for inspection of air-conditioning systems.
Guidance on preparing for the energy assessment of air-conditioning systems
g) CIBSE TM44 or other approved inspection methodology.

Evidence Requirements 
Candidates are required to produce one set of evidence in  their portfolio for this Unit.
1) A method statement/narrative/storyboard/candidate statement that lays down the processes and procedures to establish that the assessment falls within the competence level of the assessor and then to:
a.  estimate the time and resources needed to draw up a scope of works and;
b.  to establish an estimate of costs. 
2) A letter to the client or agent provisionally accepting instruction and explaining the purpose and legal background to the Air-conditioning energy assessment. 

3) A copy of the candidate’s Terms and Conditions.
4) A copy of the candidate’s fees structure.
5) A copy of the candidate’s complaints procedure. 
6) A letter to the client or agent explaining why, having started an AC energy assessment, the inspection cannot continue any further. The letter should also lay out options on the way ahead for the client/agent.
7) Copies of background research e.g. web pages etc., on the location and layout of the works to be inspected and on any plant and equipments installed. 
8) An assessment of the health and safety requirements for an inspection.
	Title
	Unit 3:  Inspect complex air-conditioning systems

	Level
	4

	Credit Value
	24

	Unit purpose and aims

The aim of this unit is to provide the candidate with an ability to:

a) Understand the properties, uses, hazards and legislation governing refrigerants;

b)  Describe the components, layout and operation of complex Air-conditioning equipment;
c) Recognise and evaluate typical fault conditions on complex Air-conditioning equipment and systems;
d) Determine whether the size of Air-conditioning equipment is efficiently matched to the space(s) serviced; 

e) Gather and evaluate the necessary information  before commencing an Air-conditioning inspection;
f) Inspect and assess Air-conditioning equipment to determine energy performance;
g) Record all relevant information in accordance with CIBSE TM44 or other approved inspection methodology.


	Air-conditioning Technology (complex systems)
	

	Learning outcomes
	Assessment Criteria

	Air-conditioning Energy Assessors (ACEA) will:
	To demonstrate this they can:

	1. Understand the properties, behaviour and legislation governing the use and storage of refrigerants.
	a) Explain the purpose and functions of a refrigerant.

b) List typical refrigerants used in Air-conditioning plant.

c) Explain the properties of typical refrigerants internally and externally to the Air-conditioning equipment.

d) Explain why certain refrigerants have Ozone Depletion and/or Global Warming characteristics.

e) Describe the actions being taken to minimise the impact of the HCFCs on the environment.

f) Describe the risks and health and safety issues posed by the storage and use of refrigerants.

	2. Know the key components and typical component layouts of complex Air-conditioning systems.
	a) Identify typical complex Air-conditioning systems and installations.

b) Describe the key components of both vapour compression and absorption refrigeration cycles.

c) Explain the purpose of each of the components.

	3. Be able to describe the operation of complex Air-conditioning systems.
	a) Describe the vapour compression and absorption refrigeration cycles with the aid of a simple diagram.

b) Explain the factors that affect the inherent efficiency of Air-conditioning plant.

c) Explain the factors that affect the operating efficiency of Air-conditioning plant. 

d) Explain the risks and hazards of water as an operating fluid or by-product in Air-conditioning plant.
e) Describe the purpose of controls on the operation of Air-conditioning plant.


	4. Be able to recognise frequently occurring faults and problems with complex Air-conditioning systems that reduce both the inherent and operating efficiencies of the installed equipment.
	a) Describe the typical faults that can affect the operating efficiency of refrigeration plant. 

b) Evaluate Air-conditioning equipment/system parameters, behaviour and characteristics to determine whether faults exist.

c) Develop a methodology to determine whether faults exist on Air-conditioning plant by non-invasive and visual means.

d) Describe the equipment and resources available to assist you in determining whether faults exist on Air-conditioning plant.

	5. Be able to make recommendations to restore the operating efficiency of Air-conditioning plant on which faults have been found. 
	a) Compile a list of faults, if found, on Air-conditioning systems/equipments.

b) Draft a list of recommendations to enable a client to restore, where possible, the operating efficiency of the installed Air-conditioning equipment/system. 

	6. Be able to assess the sizing of the system compared to the cooling requirements of the building.
	a) Describe the key parameters needed to determine whether the installed Air-conditioning equipment/system is correctly sized for the space and activities it services.
b) Carry out a system sizing estimation to determine whether an installed Air-conditioning equipment/system is correctly sized for the space it services.
c) Draft a list of recommendations to enable a client to decide on possible courses of action if the Air-conditioning system/equipment sizing is found to be incorrect for the space/activities it services. 

	Inspect complex Air-conditioning systems
	

	Learning outcomes
	Assessment Criteria

	Air-conditioning Energy Assessors (ACEA) will:
	To demonstrate this they can:

	7. Know how to review information relating to the performance of complex Air-conditioning systems.
	a) Explain to the client which information contained in the AC System Inspection Report is essential, desirable or optional and the potential consequences of insufficient or inaccurate information

b) Research recognised and other potential sources to obtain missing, incomplete or inaccurate information.

c) Evaluate the available information to identify its relevance and significance.

d) Identify factors that influence the inspection and inform the client promptly if problems with the availability of information, health and safety and/or access issues or other problems prevent the inspection from taking place.

	8. Be able to prepare for the energy assessment of Air-conditioning systems.
	a) Demonstrate the necessary equipment and resources needed for the inspection.
b) Prepare and carry out functional checks on all inspection equipment prior to the inspection. 

	9. Be able to inspect complex Air-conditioning systems to determine energy performance.
	a) Introduce themselves to the building owner/manager and those present at the property before commencing the inspection.

b) Conduct a risk assessment to identify any circumstances at the property that prevent the inspection from continuing and explain the reasons to the client.

c) Identify the type, features and location of complex Air-conditioning system(s) present at the property.

d) Determine the design intent of the installed Air-conditioning systems, and the impact of any likely changes in building usage over time on their performance.

e) Evaluate whether the capacity of the installed plant is appropriate for the volume and activity it services.

f) Use equipment correctly to undertake a methodical non-invasive inspection of the Air-conditioning system, as agreed in the scope of works.

g) Ensure that all relevant aspects of the inspection are in accordance with the requirements of the CIBSE TM44 or other approved methodology.

h) Follow the correct procedures to make the accurate observations and measurements necessary to determine the energy performance of the Air-conditioning system.

i) Obtain any additional information about the Air-conditioning system, conducting further investigations and research where observations are inconsistent with existing evidence and expected findings.

j) Draw the client’s attention to obvious instances of inadequate maintenance or neglect of the Air-conditioning system

k) Explain to the client, with reference to suitable sources of energy performance and health and safety advice, the potential implications of inadequate maintenance or neglect on the health and safety of occupants or the public.

	10.  Create a complete, accurate and auditable record of all the findings of the inspection.
	a) Produce complete, accurate and legible records of the findings of the inspection as agreed with the Client in the Scope of Work and as defined within the current CIBSE TM44 or other approved methodology.

b) Record accurately any circumstances that prevent a full complete and accurate inspection and explain the reasons clearly.

c) Ensure that the authorship, validity and date of production of the records can be identified by an accredited authority in the future.


Fundamental Knowledge and Understanding
Refrigerants
1) Chlorinated and other hydrocarbons, ammonia and other commonly used  refrigerants (their origins, benefits and hazards, toxic effects, disposal methods).

2) Refrigerant characteristics (their identification, classification, thermal and physical properties). 

3) Montreal and Kyoto Protocols and requirements for the phasing out of CFC and HCFC refrigerants.

4) Properties, H&S and environmental impact of the other refrigerants such as the HCs, HFCs, Ammonia and LiBr.
5) Refrigerant Terminology.
6) Health and Safety issues – H&SWA, COSHH Regulations, Pressure Equipment Directive, Pressure Systems regulations.
7) Awareness of Fluorinated Gas (F-Gas) and Ozone-depleting Substances (ODS) regulations.
8) The impact of air-conditioning systems on the global environment. 

Thermodynamics
1) Heat transfer processes.
2) Humidity, water vapour in air, use of psychrometric charts.
3) Pressure/temperature relationships of liquids and vapours.
4) Concepts – superheat, sub-cooling, dry, saturated, single phase, two phase behaviour.
5) Vapour compression cycle on p-h (pressure-enthalpy) diagram.
6) Work done, heat rejected, power input, Coefficient of Performance, Coefficient of System Performance (COSP), Energy Efficiency Ratio.
Air-conditioning Systems/Equipment
1) Key components

a) Compressors – purpose, types, lubrication, operation and faults.
b) Condensers and heat rejection plant – purpose, types, operation, performance degradation.
c) Evaporators - purpose, types, operation, performance degradation.
d) Chillers – purpose, types, operation, performance degradation.

e) Heat exchangers – purpose, types, operation, performance degradation.

f) Air Handling Units (AHU) – components, purpose, types, operation, performance degradation.
g) Terminal units (local cooling delivery equipments), e.g.  Fan Coil Units (FCU), chilled beams – purpose, types, operation, performance degradation.

h) Thermal stores - types, purpose, operation, performance degradation.
i) Fans, motors – purpose, operation, control and performance degradation.
j) Humidification – purpose, techniques, operation, control, performance degradation.
k) Pipework, fittings and conduits.
l) Joints, jointing, welding and brazing.
m) Power supply and electrical cabling.
2) Controls 

a) Air-conditioning plant controls and indications.
b) Monitoring and Metering Devices. 
c) Building (Environmental) Management Systems
3) Types of Air-conditioning Equipment – Principles and mode(s) of operation:

a) Packaged vapour compression systems.
b) Packaged absorption systems.
c) Simple and Multi-split systems.
d) Simple VRF/VRV systems.
e) Complex VRF/VRV systems.

f) All-air AC systems.
g) Air-water AC systems.

h) Heat recovery systems and techniques.
i) Free cooling

4) Faults and Fault-finding

a) Equipment/system not functioning .
b) Poor cooling effect.
c) Over cooling.
d) Under/overcharge.
e) Icing of pipework.
f) Warm air recirculation.
g) System/component high temperature.
h) System/component noises

i) Blocked or fouled heat exchangers, filters, etc.
j) Defective, damaged or missing insulation.
k) Signs of leakage or staining. 
Inspection of Air-conditioning Systems/Equipment
1) CIBSE TM44 or other approved inspection methodology
2) Questionnaire

3) Preparations - availability of existing documentation (Essential, Desirable and Optional)

a) Details of current installation(s)

b) Details of operation and control

c) Building Log Book

d) Maintenance records

e) Commissioning records

f) Records of Calibration of sensors and controls

g) Power consumption records or sub-metering information 

h) Performance measurement details
i) Defect book or record of complaints log
4) Inspection
a) Equipment (see below for list)

b) Inspection checklist

c)  Recording Details
d) Evidence gathering – photos, readings, measurements

5) Cooling requirements - assess the sizing of the system compared to the cooling requirements of the building.
Evidence Requirements
Candidates are required to carry out a minimum of 4 Air-conditioning Assessments at Level 4 in accordance with the following NOS criteria (see Appendix 2):  
a) Simple/multi-split Air-conditioning system*.

b) Complex (multiple external) VRF/VRV plant (Refrigerant).

c) Air Handling Unit based system.

d) Chilled water-based system with terminal units. 

*Candidates who have achieved the Level 3 DipACEA award may reuse the simple/multi-split system report produced as a part of their Level 3 portfolio. 

Notes:

1. These can include complex absorption chillers with or without Capacity storage (Block Ice) or water-loop reversible heat pump ('Versatemp' type) systems.

2. One of the above systems must include a plant linked to Building Management System (BMS).

3. One of the above systems must include a water cooling tower or evaporative condenser.

Conditions:

No paper-, desk-, or computer-based simulations are permitted.
Witness Report:

All candidates must, for the first of their Air Conditioning Systems assessments, be accompanied by a witness, ideally the Building Services Manager, Facilities Manager or other authorised employee. An occupationally competent Assessor (see Sections 3.2 and 3.3) could also fulfil this role. The candidate must be able to obtain the contact details of this witness and permission from them for the candidate’s assessor to discuss with them afterwards the performance of the candidate during the inspection.
Each Assessment should comprise:

a) Method statement/narrative/storyboard/candidate statement that establishes a methodical routine for the inspection of air-conditioning systems. This statement lays down the processes and procedures necessary to conduct a safe and exhaustive assessment of air-conditioning plant, systems and equipments fitted in a building. It should also describe any issues found and detail the way in which the candidate met these challenges.
b) Copies of information obtained from the client, e.g. through a suitable questionnaire.
c) Site notes;

d) Risk assessment;

e) Plant sizing and other calculations;

f) Asset register;

g) Appropriate photographs to record plant and equipment layout, plant and equipment detail and detail and settings of controls;

The assessments should ideally be conducted on functioning air-conditioning plant installed in real buildings although one assessment may be conducted on a purpose-built test rig to exercise candidates in air conditioning fault-finding techniques.  If a test rig is used, it should be suitable for conducting experiments on a vapour compression air-conditioning unit in order to determine its COP/COSP (both actual and theoretical), perform psychometric calculations and give candidates experience in tracing and diagnosing typical AC plant faults. The test unit may comprise a hermetically/semi-hermetically sealed compressor with a condenser, evaporator, liquid receiver, suitable fan and ducting, expansion valve/capillary tube, and suitable piping. Accessories may include refrigerant pressure gauges, thermocouples and temperature indicator, wet bulb and dry bulb thermometers, pitot tube for air velocity measurements in air duct and a power/energy meter. The rig should enable fault diagnoses utilising superheat and sub-cooling measurements to identify: blocked or stuck open expansion valve; blocked filter drier, over-condensing, under- and over-charge, faulty compressor and poor air flow over the evaporator.
Some or all of the air-conditioned buildings used for assessment purposes may be made available by assessment centres. Please note that any air-conditioning plant used for training cannot subsequently be submitted as an assessment for this award. The only exception to this is when a purpose-built test rig is used for training, it may also be used for one of the assessments provided that:

a) The assessment is not carried out on the same day as the training.

b) Candidates are not advised which if any faults have been set on the test rig. 

c) The trainer/instructor performs the Witness Reporting role described above should  the test rig be used for the first assessment. 

	Title
	Unit 4:  Report on the energy performance of air-conditioning systems

	Level
	4

	Credit Value
	8

	Unit purpose and aims

The aim of this unit is to provide the candidate with the ability to:

a) Gather and evaluate the information needed to compile an Air-conditioning report
b) Prepare the final report based on the information gathered and drafts developed during the earlier stages of the assessment.
c) Issue the report with recommendations and additional advice with a covering amplifying letter.

	Learning outcomes

	Assessment Criteria

	Air-conditioning Energy Assessors (ACEA) will:
	To demonstrate this they can:

	1. Prepare the report on the energy performance of Air-conditioning systems.


	a) Assemble and collate information from onsite inspection and from other relevant and reliable sources to satisfy the agreed Scope of Work.

b) Generate recommendations for measures to improve the energy performance of the Air-conditioning system. 

c) Prepare a report that meets the current requirements using CIBSE TM44 or other approved methodology and format.

d) Check the report to ensure it is clear, complete and satisfies the agreed Scope of Work.

	2. Issue the report on the energy performance of Air-conditioning systems.


	a) Issue the report to the Client together with accompanying letter.

b) Explain to the Client the recommendations contained within the report and their implications.

c) Refer to relevant sources of information and advice
d) maintain internal records which are clear, complete and conform to accepted professional and statutory requirements of security and data integrity


Fundamental Knowledge and Understanding
Report on Inspection of Air-conditioning Systems/Equipment
1) Report Format – CIBSE TM44 or other approved format
2) Report Contents – CIBSE TM44 or other approved format
· Details of property and inspector

· Details of Air-conditioning equipments and systems inspected

· Results of the inspection

3) Report Outputs

· Recommendations

· Additional advice

Evidence Requirements
Candidates are required to carry out a minimum of 4 Air-conditioning Assessments at Level 4 in accordance with the following NOS criteria (see Appendix 2):
a) Simple/multi-split Air-conditioning system*.

b) Complex (multiple external) VRF/VRV plant (Refrigerant).

c) Air Handling Unit based system.

d) Chilled water-based system with terminal units. 

*Candidates who have achieved the Level 3 DipACEA award may reuse the simple/multi-split system report produced as a part of their Level 3 portfolio. 

Notes:

1. These can include complex absorption chillers with or without Capacity storage (Block Ice) or water-loop reversible heat pump ('Versatemp' type) systems.

2. One of the above systems must include a plant linked to Building Management System (BMS).

3. One of the above systems must include a water cooling tower or evaporative condenser.

Note: One assessment may be conducted on a purpose-built test rig to test candidate in air conditioning fault-finding techniques. 

Each Assessment should comprise:

a) The Air-conditioning Assessment Report in CIBSE TM44 or other approved report format;

b) Covering letter to the report – required for one report only.

Appendix 1:  Additional unit Information

	Unit 1:  Professional practice in the energy assessment of air-conditioning systems

	Additional information about this unit

	Unit expiry date
	31/07/2012 

	Details of the relationship between the unit and the national occupational standards or other professional standards or curricula [if appropriate]
	National Occupational Standards for Energy Assessors

(Air-conditioning Systems) August 2007



	Assessment requirements or guidance by a sector or regulatory body [if appropriate]
	None

	Support for the unit from a SSC or other appropriate body [if required]
	Asset Skills and Summit Skills

	Location of the unit within the subject/sector classification system
	05 Construction, Planning and the Built Environment 
05.2  Building and Construction

	Name of the organisation submitting the unit
	Awarding Body for the Built Environment

	Availability for use
	Shared Unit

	Unit available from
	01/10/2009

	Unit Guided learning hours
	20


	Unit 2:  Prepare for the energy assessment of Air-conditioning systems.

	Additional information about this unit

	Unit expiry date
	31/07/2012

	Details of the relationship between the unit and the national occupational standards or other professional standards or curricula [if appropriate]
	National Occupational Standards for Energy Assessors

(Air-conditioning Systems) August 2007



	Assessment requirements or guidance by a sector or regulatory body [if appropriate]
	None

	Support for the unit from a SSC or other appropriate body [if required]
	Asset Skills and Summit Skills

	Location of the unit within the subject/sector classification system
	05 Construction, Planning and the Built Environment 
05.2  Building and Construction

	Name of the organisation submitting the unit
	Awarding Body for the Built Environment

	Availability for use
	Shared unit

	Unit available from
	01/10/2009

	Unit Guided learning hours
	20


	Unit 3:  Inspect complex Air-conditioning systems.

	Additional information about this unit

	Unit expiry date
	31/07/2012

	Details of the relationship between the unit and the national occupational standards or other professional standards or curricula [if appropriate]
	 National Occupational Standards for Energy Assessors

(Air-conditioning Systems) August 2007



	Assessment requirements or guidance by a sector or regulatory body [if appropriate]
	None

	Support for the unit from a SSC or other appropriate body [if required]
	Asset Skills and Summit Skills

	Location of the unit within the subject/sector classification system
	05 Construction, Planning and the Built Environment 
05.2  Building and Construction

	Name of the organisation submitting the unit
	Awarding Body for the Built Environment

	Availability for use
	Shared unit

	Unit available from
	01/11/2009

	Unit Guided learning hours
	110


	Unit 4:  Report on the energy performance of Air-conditioning systems

	Additional information about this unit

	Unit expiry date
	31/07/2012

	Details of the relationship between the unit and the national occupational standards or other professional standards or curricula [if appropriate]
	National Occupational Standards for Energy Assessors

(Air-conditioning Systems) August 2007



	Assessment requirements or guidance by a sector or regulatory body [if appropriate]
	None

	Support for the unit from a SSC or other appropriate body [if required]
	Asset Skills and Summit Skills

	Location of the unit within the subject/sector classification system
	05 Construction, Planning and the Built Environment 
05.2  Building and Construction

	Name of the organisation submitting the unit
	Awarding Body for the Built Environment

	Availability for use
	Shared unit

	Unit available from
	01/10/2009

	Unit Guided learning hours
	20


Appendix 2:
CIBSE TM44 summary of air conditioning system types and component parts.

Reproduced from CIBSE TM44: Inspection of air conditioning systems  by permission of the Chartered Institution of Building Services Engineers.
Appendix 3

Recommended equipment list
a) Hi Visibility Jacket.

b) Hard hat.

c) Eye protection - safety goggles/glasses
d) Ear protection
e) Safety footwear

f) Infra-red temperature monitor

g) Temperature measuring probe
h) Current measuring tongs
i) Smoke pencil

j) Binoculars.

k) Camera with spare batteries and Camera back up (a mobile phone fitted with a camera is sufficient).
l) Ladder.
m) Torch
n) Pocket mirror

o) Compass

p) Umbrella / Wellingtons / wet weather protection. Etc.
q) Disposable dust masks
r) Latex/vinyl gloves
s) Hand cleaning wipes
t) First aid kit
u) Personal alarm/mobile phone

v) Appropriate container/bag for equipment
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