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1.
Introduction

This guidance document has been produced in accordance with Regulation 5 of the European Communities (Inspection and Assessment of Certain Air-Conditioning Systems) Regulations 2007 (S.I. No        of 2009) and is a designated guidance document under that Regulation.
The above Regulations require the owner of an air conditioning system with a rated output of more than 12kW to ensure that the system is inspected by a suitably qualified person, at specified frequencies, in accordance with the Regulations and this guidance document.  

It is envisaged that the most pragmatic approach will entail inspection being carried out in conjunction with routine servicing.

It is intended that the inspection regime represented in this guidance document will in due course achieve synergies with the inspection requirements that will arise under other regulatory obligations, such as the EU “F-gas” regulations.

1.1
Rationale for Energy Efficiency Inspection
It is estimated that in Ireland there are at least 30,000 AC systems on 14,000 different sites that have an effective rated output of more than 12kW and that these systems consume nearly 20,000 MWh of electricity per annum.

The aim of the energy efficiency inspection requirement for AC is to raise awareness among AC system owners of potential energy saving opportunities that may be associated with regular system maintenance and cleaning and effective operation of system controls. 

It is estimated that an annual energy saving of 10%, equivalent to 2,000 MWh of electricity or 1,300 tonnes of carbon dioxide per annum, could be achieved through effective implementation of this scheme. Such savings will result in reduced fuel bills for the owner and as carbon dioxide is a greenhouse gas, they will also help in the fight against climate change.
2.
Scope 

The purpose of this guidance document is to give guidance in relation to 4(1) of S.I. No. xxx of 2009.  Where an inspection is carried out by an appropriately qualified person in accordance with the guidance in this document this will, prima facie, indicate compliance with 4(1) of S.I. No. xxx of 2009. 

The guidance in this document represents the minimum inspection that should be completed.  Inspections may include additional energy efficiency checks if such checks are appropriate for that AC system.
The energy efficiency inspection methodology is based on the CEN Standard EN 15240 “Ventilation for buildings, Energy performance of buildings, Guidelines for inspection of air-conditioning systems”. 

The objective of the inspection scheme is to provide advice to owners on the energy efficiency of their AC system and to identify opportunities to reduce their energy demand and costs.  

In this regard, the guidance document also includes a report template (Annex 1) that should be issued upon completion of the inspection. 

The methodology included in this guidance document is the minimum inspection requirement to meet the provisions of the Regulations.

The intention is not to have a full in-depth audit of the AC system, but to inspect and report on its functioning, environment, maintenance and operational procedures, as they impact on the energy consumption of the system. 

The inspection focuses on the following aspects as they impact on energy efficiency -
· system functioning,
· function and fitting of the refrigerant and chilled water distribution systems,
· function and fitting of the air distribution and treated area, and
· system controls functioning
This document gives guidance on advice that technicians carrying out inspections may give. Advice on possible improvements to the AC system should only be provided if the proposed improvements are economically feasible and would result in increased energy efficiency.
3.
Health and Safety

Inspectors have a duty to carry out inspections in a manner that complies with all health and safety legislative requirements and standards including the Safety, Health and Welfare at Work Act 2005.
If air handling fans in air distribution systems are to be inspected, the fans must be turned off before accessing air handlers or ductwork and an appropriate warning sign in accordance with EN 1886 must be provided.  

4.
Terms and Definitions
AC system

A combination of all components required to provide a form of air treatment in which temperature is controlled or can be lowered, possibly in combination with the control of ventilation, humidity and air cleanliness.

Effective rated output

The total cooling capacity of an AC system as tested according to the methodology and standard comfort conditions cited in EN 14511-:2004. 

Where there are two or more AC units in a building or zone of a building under the control of one owner the aggregated effective rated output from all such units should be considered as the effective rated output.

Suitably qualified person
A person who has a Level 6 Advanced Certificate in Craft – Refrigeration and Air Conditioning, formerly referred to as a National Craft Certificate in Refrigeration and Air conditioning. 
Owner

The owner of an air-conditioning system.
5.
Frequency of Inspection

Systems with rated output of 250kW or more
An inspection shall be carried out at intervals of not more than 12 months. The first inspection to be completed no later than 31st  December 2009. 

Systems with rated output of less than 250kW (but more than 12kW)
An inspection shall be carried out at intervals of not more than 24 months. The first inspection to be completed no later than 31st  December 2010. 

6.
Inspection Procedure

The technician carrying out the inspection should complete it in accordance with the procedure below, and record the inspection findings, relevant maintenance actions carried out in conjunction with the inspection, and recommendations for further action, on the report form given in the template in Annex 1.  

A copy of this completed form should be issued to the owner and a copy should be retained by the technician carrying out the inspection for reference in relation to future inspections.
6.1
Documentation review

Review the following documentation if available and applicable to the system:

· Maintenance and operation manual

· Previous maintenance/service report

· Equipment list

· System drawings

· Maintenance log book 

· Previous Energy Efficiency Inspection Report

· Previous F-Gas Inspection Report

Visually inspect the system to determine if the equipment is as described in the documentation.
	Check
	Appropriate Advice 

if situation is not satisfactory
	Notes/Comments

	Is applicable documentation available?
	A minimum set of information (list as appropriate) should be prepared and filed so that it is available for subsequent inspections.
	The list of documentation should be appropriate for the system.

	Are there differences between the documentation and the actual installed system?
	Documentation should be updated to resolve discrepancies.
	

	Is the system operated and maintained in accordance with manufacturer’s instructions ?
	Relevant operational and maintenance guidance issued by manufacturer should be considered where feasible.
	

	Have any modifications been made to the system since its previous energy efficiency inspection?
	Documentation should be updated as appropriate.
	If changes have been made to the system, they should be documented in the Inspection Report. 


6.2
System Equipment Inspection

Visually inspect the refrigeration equipment, in terms of energy efficiency considerations, to determine if it operates in an appropriate environment and if maintenance and control checking operations are regularly carried out.

	Check
	Appropriate advice if situation is not satisfactory
	Notes/Comments

	Is area around the cooling plant clean and unobstructed? 
	Clean and remove obstructions to ensure maximum energy efficiency of the system.
	

	Are air inlets and outlets obstructed? 
	Remove debris/blockage/obstruction as appropriate to ensure maximum energy efficiency of the system.
	

	Is there adequate refrigerant in system?
	Follow up investigation/maintenance is recommended.
	The temperature difference and refrigerant sight glass (where readily visible) can be observed for this check.

	Are there any abnormal noises/ vibrations from system?
	Noises/vibrations should be investigated and repaired if deemed to be affecting the energy efficiency of the system.
	

	Are heat exchangers free from damage, fouling and obstructions that would significantly impair energy efficiency?
	Clean/repair heat exchanger to ensure maximum energy efficiency.
	

	Are there any signs of refrigerant leakage?
	Unattended refrigerant leaks (specify location) should be repaired by suitably trained persons.

Enquire about follow-up/resolution.
	Signs for refrigerant leaks include oily stains, temperature and pressure gauges are not as expected.



	Do fans rotate in correct direction?
	Rotation direction of fans should be checked and repaired by specialist. 
	

	If fitted, is fan speed control on condenser unit operational?
	Speed controls should be checked and repaired by specialist.
	Observe the modulation of multiple fans in response to load changes. 


6.3 Refrigerant/Chilled Water Distribution System Inspection

	Check
	Appropriate Advice

if situation is not satisfactory
	Notes/Comments

	Are there any leaks in the pipe/duct work that would impair energy efficiency of the system?
	Repair leaks in pipes (state location of issue)
	

	Is the insulation on pipe work/duct work present/intact/adequate?
	Repair or fit thermal insulation (state location of issue).
	Check for excessive condensation or icing on pipe work

	Is there any sign of refrigerant leakage (e.g. oily stains)?
	Evidence of leaks (state location of issue) should be investigated and any leaks identified should be repaired by suitably trained persons.
	


6.4 Air Distribution and Treated Area Inspection 

Inspect air delivery openings, grilles or diffusers and routes by which air is extracted from the spaces.

	Check
	Appropriate Advice

if situation is not satisfactory
	Notes/Comments

	Is there evidence to show that the occupants find the air delivery arrangement unacceptable?


	Check reasons cited for dissatisfaction.
Establish complaints log if none exists.
	

	Are the air supply openings and extract openings arranged in a manner which could cause short-circuiting from supply to extract?
	Investigate short-circuiting issue with smoke-tracer investigation or similar. 
	

	Check pressure drop across filters. Is the pressure drop above the level at which the manufacturer recommends that the filters be changed/cleaned?
	Change/clean filters as per the manufacturers’ recommendations.
	

	Is the filter differential pressure gauge acceptable /inoperable?
	Rectify issues with filter differential pressure gauge.
	

	Are there any obstructions or blockages to inlet grilles, screens or pre-filters
	Clear debris and clean grill/screen/pre-filter as appropriate
	

	Are air inlets in close proximity to heat or air exhausts
	Seek skilled advice on relocation of air inlets or heat source/air exhaust.
	


6.5
AC System Controls Inspection

Locate and inspect the controls responsible for the operation of the AC system, the heating system controls and their associated temperature sensors.

	Check
	Appropriate Advice

if situation is not satisfactory
	Notes/Comments

	Is the system running during unoccupied periods or when cooling is not required? 

If the AC system is controlled by a Building Management System (BMS), seek co-operation from the BMS manager when completing this check.


	Review settings and reset to align supply and demand for cooling
	Avoiding cooling during unoccupied periods is one of the key ways of improving energy efficiency of the system.

	Is the date and time on controller/time switch correct?
	Reset date and time on controller as appropriate. 
	

	Are the temperature set-points in each zone for heating and cooling appropriate?
	Review temperature set-points settings and reset as appropriate. 
	Cooling to less than 25ºC should be avoided 

	If a condensing pressure gauge is fitted to the system, is the condensing pressure control set for best energy performance?
	Adjust condensing pressure controls to optimum energy performance
	Floating condensing temperature offers significant performance for energy saving

	If cooling and heating can be achieved by separate devices, are the controls set to prevent any cooling and heating occurring at the same time?


	Seek specialist advice on system controls if upgrading/replacing system
	Installation of an interlock between controllers for heating and cooling would avoid this problem

	Can system operate when windows/external doors are open?


	Seek specialist advice on system controls if upgrading/replacing system
	Installation of an interlock between windows/doors and AC system would avoid this problem

	Are cooling/heating sensors in appropriate locations?


	Seek specialist advice on system controls if upgrading/replacing system
	


7.
Reporting

An inspection report should be issued to the owner upon completion of the inspection. The report template is included in Annex 1. 

The inspection report should include advice on possible changes that may be made to an AC system to improve its energy efficiency. Detailed cost effectiveness studies are outside the scope of the inspection.

Where an inspection is completed as part of a maintenance service the inspector should complete the inspection report after service has been conducted. A summary of the maintenance service should be documented in the report.

8.
Useful Sources for Further Reference Information

Carbon Trust, Air Conditioning Maximising Comfort, Minimising Energy Consumption - Technology Guide CTG005

Annex 1

AC System Energy Efficiency Inspection Report Template
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Property & AC owner details

Date of Inspection

Organisation name Inspector Details

Address Name

AC system owner name Company name

Contact details (email) Phone number

(Tel) Email address

Description of activity Signature

AC system details Date of installation of system

Description of system

Description of system controls 

Location of cooling equipment

Discription/location of area(s) served by system

Operation schedule for system (days per week, hours per day)

Operation schedule for building (days per week, hours per day)

Rated output of system (kW) Amount and type of refridgerant in system (kg)

Changes in system since last Inspection

Summary of any modifications made to system

Reason for modifying system

Improvements noted since modification

Maintenance regime (e.g. regular, on demand, none)

Date of last maintenance service

Maintenance service summary

Inspection results

Equipment inspected

Documentation reviewed

Detail any differences between documentation and installed system

General comments on system efficiency and suggestions for improvement
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(If inspection was completed as part of a maintenance service, this section should be 

used to summarise the work completed as part of this service)


[image: image2.emf]Advice List If a specific location or reference is 

required list it here

A minimum set of information (list as appropriate) should be prepared 

and filed so that it is available for subsequent inspections

Documentation should be updated to resolve discrepancies or to reflect 

modifications made to system

Ensure that the system is operated and maintained according to all legal 

or statutory requirements. Where feasible adhere to manufacturer's 

energy efficiency operational and maintenance guidance

Removedebris/blockage/obstructionasappropriate(specifylocationand

obstruction) 

Followupinvestigation/maintenanceisrecommendedassystemdoes

not appear to have adequate refrigerant

Noises/Vibrationsshouldbeinvestigatedandrepairedifdeemedtobe

significantly affecting the energy efficiency of the system

Clean/repair heat exchanger

Unattendedrefrigerantleaks(specifylocation)shouldberepairedby

suitably trained persons

Rotation direction of fans should be checked and repaired by specialist

Speed controls should be checked and repaired by specialist

Repair leaks in pipes (state location of issue)

Repair or fit thermal insulation (state location of issue)

Evidenceofleaks(statelocationofissue)shouldbeinvestigatedand

any leaks identified should be repaired by suitably trained persons

Check reasons for dissatisfaction/complaints regarding the AC system

Investigate short-circuiting issue with smoke-tracer investigation or

similar

Change/clean filters as per the manufacturers’ recommendations

Rectify issues with filter differential pressure gauge

Skilled maintenance of filter and housing seals is recommended

Clear debris and clean grill/screen/pre-filter as appropriate

Reviewlocationofair inletsin relationto theirproximity toheat

sources/airexhaustsandseekspecialistadviceifupgrading/replacing

system

Review settings and reset to align supply and demand for cooling

Reset date and time on controller as appropriate

Review temperature set-points settings and reset as appropriate

Adjust condensing pressure controls to optimum energy performance

Seekspecialistadviceonsystemcontrolswhenupgrading/replacing

system
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Tick if advice 

is appropriate
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		Adjust condensing pressure controls to optimum energy performance

		Seek specialist advice on system controls when upgrading/replacing system
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