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2 Preamble 
The iSERVcmb project arose out of HARMONAC, a previous IEE project, which demonstrated that the 

detailed energy monitoring of Heating, Ventilation and Air Conditioning (HVAC) components in 

operational buildings led to system owners improving their operation. 

The ability to empower the owner/operators of HVAC systems to implement cost-effective energy 
efficiency improvements is one of the key problems facing legislators around the EU Member States 

as they attempt to meet their 2020 energy efficiency reduction targets. Current legislative approaches 

struggle to involve the end user in wanting to improve the energy efficiency of their buildings despite 

there often being a straightforward financial case to do so, as iSERVcmb will show. 

The Co-ordinator of iSERVcmb considers that it is now practically feasible to understand and 

benchmark the energy use in our buildings to a level of detail that informs all aspects of building 

design, operation and maintenance. This depth of understanding is the key to a better understanding 

of the holistic energy use of buildings, and therefore to designing buildingǎ ǿƘƛŎƘ ŀǊŜ Ψƭƻǿ ŜƴŜǊƎȅΩ ƛƴ 

practice. This then ensures a more mature debate can be had about how much energy it is reasonable 

for a building to consume based on the activities it houses and the intensity of their operation. 

An important driver for the need for a new approach is that the insulation levels of new buildings have 

reduced the relative importance of the fabric heat transfer component in the overall heat balance of 

a building. This means that the internal gains due to occupancy and activity are now a much more 

influential part of the demand on the building services for heating and cooling, yet we still categorise 

buildings mainly by sector e.g. Office, Hospital, etc. It is clear to all building professionals that there 

are legitimate reasons for wide variations in energy use/m2 in these building types, yet we do not have 

a common means to discriminate between them. This has led to building energy labelling not having 

the impact it should have, as some buildings can never achieve a good performance for the activities 

they contain, leading to disengagement with the labelling process by the operators of those buildings. 

This is particularly true for older buildings and building services. The danger is that we risk condemning 
many older buildings as poor performers when it is the activities they contain that are the cause of 

their poor performance, not the inherent performance of the fabric or services. 

The final obstacle to overcome is allowing for the difference between buildings requiring services such 

as filtration, mechanical ventilation, etc., because of their location and activities, and those buildings 

which do not require such intensive servicing. The iSERVcmb project therefore aims to: 

¶ Produce a procedure for describing and benchmarking buildings based on the activities they 

contain, the areas they occupy and the way in which they are serviced. 

¶ Produce a process for allowing operational energy data for HVAC components to be collected, 
benchmarked, reported and improved. 

¶ Trial this process across 1600 operational HVAC systems in Europe 

¶ Establish the scale of the electrical energy and cost savings possible from this approach 

¶ Establish where these energy savings were most likely to occur 

¶ Produce data on the measured energy consumption and power demands found in HVAC 
systems in operational buildings to help improve professional guidance in this area 

¶ Establish if such an approach was feasible to be used across the EU Member States 

 

This report establishes the outcomes and impacts of this project. I hope you find it useful. 

Professor Ian Knight 

iSERVcmb coordinator, Cardiff University 

June 30, 2014 
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3 Executive Summary 

оΦм ¢I9 L{9w±/a. twhW9/¢ 

Building on the results of its predecessor projects, AUDITAC (2005-2007) and HARMONAC (2007-

2010), the iSERVcmb project provides a detailed insight into how energy is used in HVAC systems and 

buildings through analysis of operational energy use data from HVAC systems around Europe.  

The project demonstrates significant electrical savings ranging up to 33%, and 9% on average, have 

been achieved by understanding the details of energy usage and power demands at the level of 
individual components within buildings. 

The iSERVcmb project proposes and trials a practical, structured process which can be used across all 

buildings and HVAC systems in the EU Member States. Part of this approach is the use of benchmarks 

of energy use and power demands at HVAC component level, partially derived from sub-hourly 

automatic monitoring data collected from over 2800 HVAC systems across the EU.  

The iSERVcmb approach uses existing metering and sensors, along with information on buildings 

assets and activities, such that benchmarks, powerful in diagnostic work, can be derived from that 

data - and produced for individual building configurations and activities supported. 

Key features of the approach are: 

¶ .ŜƴŎƘƳŀǊƪǎ ŦƻǊ ƻǇŜǊŀǘƛƻƴŀƭ ōǳƛƭŘƛƴƎǎ ŀǊŜ ǳƴƛǉǳŜ ǘƻ ŜŀŎƘ ōǳƛƭŘƛƴƎΩǎ ǎǇŜŎƛŦƛŎ ƳƛȄ ƻŦ ǎǇŀŎŜǎΣ 
activities and services 

¶ Benchmarks are derived from data on energy consumption and power demands being 

achieved in operational buildings, and therefore come with the major benefit to the end user 

of knowing that they are achievable in practice 

¶ iSERVcmb end user reports are specific to physical assets within a building, enabling corrective 

actions to be applied directly where needed 

оΦн twhW9/¢ h¦¢/ha9{ 

iSERVcmb has produced a unique set of insights and findings into the power demands and energy 
consumption of HVAC systems and components in operational buildings in EU Member States, along 

with insights into how to reduce this energy consumption. The major headlines are: 

Ɇ A free, standalone spreadsheet which provides the basic elements of iSERVcmb, from collection 

and collation of data on a building and its services, through to providing estimated benchmarks 

for the building and each system within it. This spreadsheet is available in English, French, German, 

Dutch, Portuguese, Italian, Slovenian, Hungarian, Greek, Spanish and Danish at present and is 

designed for easy translation into further languages if needed. More detail can be found in section 

8.4. 

Ɇ The project recruited 330 buildings, comprising 2,831 HVAC systems, 7,685 HVAC components, 

2,230 Meters, 11,173 Spaces, 72 Activity types and 1,551,638 m2 of floor area, from 15 EU Member 

States during the 2011 to 2014 project period. The majority of the systems already had metering 

installed, and this figure was achieved despite the recession and the state of metering in some EU 

MS making recruitment difficult. 

Ɇ Applying the iSERVcmb process to these operational buildings helped achieve savings of up to 

оо҈ ƛƴ ŀ ōǳƛƭŘƛƴƎΩǎ ǘƻǘŀƭ ŜƭŜŎǘǊƛŎŀƭ ŜƴŜǊƎȅ ǳǎŜ ς often for little capital outlay. More detail can be 

found in the Case Studies referred to in section 11. 

Ɇ Across all the buildings on the iSERVcmb database, the actual or projected annual energy savings 

were around 9% on average. Greater average savings are anticipated if the project were to run 
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longer, as shown by the savings generally being larger in those buildings which have been on the 

database for longer. More detail can be found in section 11. 

Ɇ An average annual saving of 18% of the electricity use in ǎȅǎǘŜƳǎ ǿƛǘƘ ƳƻǊŜ ǘƘŀƴ ŀ ȅŜŀǊΩǎ Řŀǘŀ, 

where reductions were achieved, was a very encouraging figure - particularly as the project was 

late in providing reports back to end users - meaning that the full impact would not be seen over 

the life of the project. Evidence from those systems that were also in HARMONAC is that full 

savings can take easily 2+ years to achieve, due to time taken to implement the measures needed 

to produce all the savings available and for the full savings to appear in annual reporting. 

Ɇ Measured ranges of energy consumption and power demands by HVAC component and end use 

activity have been published by iSERVcmb to provide a first insight into how EU HVAC 

components consume energy in operational buildings throughout Europe. More detail can be 

found in section 9.2. 

Ɇ The process showed that Power Demand benchmarks are needed for immediate diagnostic work 
in operational systems, to overcome the need for annual figures to be obtained in the early stages 

of benchmarking specific systems. 

Ɇ The iSERVcmb process and procedures can be applied across all EU Member States without any 

regional amendments, though the Benchmarks used will need some regional amendments 

depending on the utility type, service and component. 

Ɇ To check the iSERVcmb benchmarks reflect reality, and are not achieved at the expense of Indoor 

Air Quality, the project concurrently measured IAQ in a sample of 62 systems across Europe and 

Physically Inspected 64 iSERVcmb HVAC systems. These showed that individual system findings 

from the iSERVcmb process generally reflected the observations from the Inspections, and the 

IAQ measurements did not reveal major problems based on currently accepted IAQ standards. 

More detail can be found in sections 12 and 13. 

Ɇ Extrapolating the findings of the project across the EU as a whole, the projected likely annual 

electrical energy savings from the required use of iSERVcmb across the EU Member States are 

between 9,500 ς 142,000 GWh per annum (2 ς 32 MTOE/annum). This is between 0.3 to 5% of 

the total annual primary energy use (2,836,000 GWh or 188.7 MTOE) of the EU-27 in 2010. 

Ɇ The projected likely annual electrical cost savings (@0.15 ϵκƪ²Ƙύ ŦǊƻƳ ǘƘŜ required use of 
iSERVcmb across the EU Member States are between 1,400M ς 7,100 Million Euros per annum, 

for an estimated annual cost of around 1,250 Million Euros. A maximum potential saving of 

60,000 Million Euros per annum is identified as possible, but not probable, based on achieved 

savings in operational buildings. 

Ɇ The projected likely annual electrical carbon emission savings from the required use of iSERVcmb 

across the EU Member States are between 2 ς 32 Million tonnes of CO2 per annum, out of an EU 

total electrical carbon emissions figure of 642 Million tonnes of CO2 per annum. This represents a 
Ŏƻǎǘ ƻŦ ϵлΦлп - ϵлΦснр ǇŜǊ ƪƎ ƻŦ /hн ǎŀǾŜŘ based on the above assumed implementation costs for 

iSERVcmb across the EU. 

оΦо [hhYLbD !I9!5Υ {9¢¢LbD {¢!b5!w5{ 

iSERVcmb has shown that understanding what it is reasonable for HVAC system components to 

consume when designing new buildings or servicing existing ones, will lead to investment in more 

efficient operation and should allow realistic targets to be set for improvement. Part of the success of 

the project is down to helping building operators understand how their buildings truly operate ς and 

the importance of having a clear and logical metering strategy to aid this understanding. 

The hurdle the project encountered of poor documentation of buildings and services could be seen as 

problematic for the iSERVcmb approach, but it is actually a major insight into operational practice in 
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EU buildings. It appears clear that no reasonable expectation for a significant improvement in the 

overall operation of HVAC systems across Europe can be expected without building and services 

operators first understanding what they are trying to control and maintain. iSERVcmb offers the 
unique possibility of standardising the collection and collation of this data, particularly in the absence 

of any other standard approach existing. 

 

The iSERVcmb approach can also reward proactive behaviour by stakeholders in reducing their HVAC 

systemsΩ energy use. This could be through easing the regulatory burden where good practice can be 

demonstrated or through other suitable rewards. The approach can therefore act as a means of 

improving the overall energy efficiency of operational HVAC systems in Europe, as well as allowing the 

best practice approaches of individual organizations to become visible and celebrated. 

The findings and data from HARMONAC and iSERVcmb are already helping European Standards and 

Directives understand how to use the explosion in building and services information to improve the 
operational aspects of building energy use. 
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4 Introduction 
The societal, economic and strategic need to reduce the energy consumed in buildings continues to 

increase in importance year on year. {ƛƴŎŜ ǘƘŜ ƭŀǘŜ мффлΩǎΣ ǘhe European Union has introduced a series 

of Directives aimed at increasing building energy efficiency for its Member States to implement. Of all 

the approaches for reducing energy use which are addressed by these Directives, it appears that the 
least effective at present are those aimed at reducing energy consumption via improved operation of 

existing building services. 

The reasons for this are many, but one of the most important reasons emerging from iSERVcmb and 

its predecessor, HARMONAC, is a general lack of knowledge on what services are actually installed in 

any building, which meters feed those services and which areas the services themselves supply in a 

building. This leads to a lack of confidence in any recommendations on improving the situation in 

existing buildings and therefore hampers the achievement of sustainable energy efficiency 

improvements. 

iSERVcmb demonstrates how a more detailed understanding of a buildings services, activities, areas 

and metering can provide this missing confidence and lead to significant electrical energy savings in 
operational buildings and systems from across the EU. The legislation needed to adopt such an 

approach already exists within Articles 14 to 16 of the Energy Performance of Buildings Directive ς 

what is needed is to now implement it within the individual EU Member States. This raises different 

issues ς some of which are addressed in this report. 

The report presents summaries of the results, findings and observations from the various aspects of 

the iSERVcmb project and provides links to the more comprehensive underpinning information from 

the project where available. 

There are also some personal opinions expressed which are not able to be substantiated by the data 

collected at the time of publishing the report but which the Coordinator believes to be correct based 

on experiences and observations from the last 9 years of examining this issue through the IEE 
AUDITAC, HARMONAC and iSERVcmb projects. Where these occur they are clearly marked as such. 

The structure of the report examines the following aspects of building performance, maintenance and 

operation that have been explored in buildings and systems across Europe: 

¶ The establishment and testing of a procedure for describing and collating buildings in terms 

of their spaces, activities, building services components and meters 

¶ The electrical  energy consumption and power demands measured in HVAC components 

across Europe 

¶ The energy conservation opportunities (ECOs) identified in HVAC components across Europe 

and the predicted overall savings from these ECOs 

¶ The actual electrical energy savings achieved in buildings using the iSERVcmb system 

¶ The Indoor Air Quality of a sample of the buildings and systems tested 

¶ The findings from EPBD Inspections undertaken on a sample of Systems across Europe 

¶ The impact on Professional Bodies, HVAC Manufacturers and Maintenance Companies 

¶ The implications of the results of iSERVcmb for future legislation and operation of buildings 

¶ How the process might be transposed into a working system within EU MS 
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5 Specific objectives and outputs for iSERVcmb 
¢ƘŜ ǎǇŜŎƛŦƛŎ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 9ȄŜŎǳǘƛǾŜ !ƎŜƴŎȅ ŦƻǊ /ƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ 

Innovation (EACI) at the start of the project are shown in the IEE funding call aims below. During the 

course of the iSERVcmb project EACI changed its name to EASME (the Executive Agency for Small and 

Medium Sized Enterprises). 

рΦм Lb¢9[[LD9b¢ 9b9wD¸ 9¦wht9 нлмл !La{ 

Ɇ The specific aims of the IEE 2010 call were: 

Ɇ Reduce energy consumption across the EU MS over the life of the project in line with the EU 2020 

targets. 

Ɇ To build strong foundations for further reductions after the project officially finishes. 

Ɇ Projects to have a significant impact in terms of energy efficiency.  

Ɇ Strong replicability across the EU MS. 

Ɇ To create the right market conditions for their use.  

рΦн L{9w±/a. twhW9/¢ !La{ !b5 h¦¢/ha9{ 

In addition to the EASME aims, the iSERVcmb project had the following specific aims: 

¶ Produce a procedure for describing and benchmarking buildings based on the activities they 

contain, the areas they occupy and the way in which they are serviced. 

o Outcome: A unique multi-lingual spreadsheet-based methodology for collecting and 

collating information on the physical spaces, activities, HVAC components and meters 

within a building so that the end users can understand their building properly. This 

spreadsheet also provides benchmark ranges based on this description. 

¶ Produce a process for allowing operational energy data for HVAC components to be 

collected, benchmarked, reported and improved. 

o Outcome: An online database into which the iSERVcmb spreadsheet data can be 

input, along with on-going consumption data, to produce targeted energy benchmark 

reports for buildings, HVAC systems and HVAC components. 

¶ Trial this process across 1600 operational HVAC systems in Europe, along with supporting 

IAQ and Physical Inspections 

o Outcomes: Over 2800 HVAC systems were described in the project 

o Detailed Inspection and Indoor Air Quality studies of selected systems to understand 

current maintenance and IAQ standards better ς as well as the opportunities arising 

from these aspects. 

¶ Establish the scale of the energy and cost savings possible from this approach 

o Outcome: The project has been able to estimate the practically achievable energy and 

cost savings as being up to  142 TWh/a and ϵнмΦн.ƴ/a 

¶ Establish where these energy savings were most likely to occur 

o Outcome: Bespoke Energy Conservation Opportunity identification based on 

measured and modelled data for Buildings, HVAC Systems and HVAC Components 

¶ Produce data on the measured energy consumption and power demands found in HVAC 

systems in operational buildings to help improve professional guidance in this area 

o Outcomes: An understanding of the correlation between installed HVAC component 

loads, activities, HVAC system type and floor area across the EU Member States 
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o Unique energy consumption and power demand ranges published, based on achieved 

performance in-use 

¶ Establish if such an approach was feasible to be used across the EU Member States 

o Outcomes: Involvement of the HVAC Industry and Professional Bodies in the 

standards being proposed by iSERVcmb 

o Presentation of the project findings to EU Member State legislators on multiple 

occasions. 

o Overall, 2.7 million people were informed about the project through print, audio 

visual and electronic media (78,000 per month) 

рΦнΦм !ƛƳǎ ŀƴŘ hǳǘŎƻƳŜǎ ƛƴ ŘŜǘŀƛƭ 

In more detail, the iSERVcmb project aimed to: 

¶ Demonstrate the approach leads to significant cost-effective, quantifiable energy savings 

reductions in HVAC system consumption around Europe. This is an important support to the wider 

scale use of Energy Management approaches to reducing energy demand such as those advocated 
by EN 16000 ς Energy Management Systems. Expectations were for reductions of up to 50% in 

individual HVAC systems, and an overall HVAC system electrical energy reduction of between 3 

- 15% across all the systems on the application compared to Business As Usual projections derived 

from the monitoring of the plant. 

Ɇ Outcome: The expectations for the savings achieved were exceeded significantly in some buildings 

with sustained total building (not just HVAC) electrical savings of over 33% being achieved in 

some of the longer-term buildings. The additional savings appear to derive from lighting and small 
power aspects also being addressed once the Services components of the buildings were better 

understood. These savings are ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ 9¦Ωǎ нлнл ŜƴŜǊƎȅ ǊŜŘǳŎǘƛƻƴ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ǘƘŜ L99Ωǎ 

requirements to have a significant impact in terms of operational energy efficiency. 

¶ hōǘŀƛƴ ƻǾŜǊ ŀ ȅŜŀǊΩǎ ǿƻǊǘƘ ƻŦ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ Řŀǘŀ όŀǳǘƻƳŀǘƛŎŀƭƭȅ ƻǊ Ƴŀƴǳŀƭƭȅ ǊŜŀŘ ŀǘ ŀ 
maximum time interval of one month) for the energy consuming components of 1600 EU Member 

State HVAC systems. This data to be linked to the end use activities served, as well as building and 

geographical information. To obtain a good representative sample, the project aimed to gather 

data from different and relevant types of systems. 

Ɇ Outcome: This goal was met with over 2,800 HVAC systems eventually supplying data to the 

iSERVcmb project. 

¶ Show through physical Inspection that the approach can correctly identify the level of energy 
efficiency at which the HVAC systems are performing. 

Ɇ Outcome: Comparing the Inspections undertaken with the predicted benchmark ranges for 
iSERVcmb showed that both approaches generally agreed on the performance being achieved by 

most systems, though iSERVcmb also showed many systems had much greater potential savings 

than the Inspections suggested. 

¶ Show through Indoor Air Quality tests and on-going monitoring that benchmark boundaries are 
not set inappropriately for good IAQ. 

Ɇ Outcome: The IAQ measurements undertaken demonstrated this requirement was clearly met for 

the 64 sample buildings tested. 

¶ Analyse the HVAC system data collected to provide publicly available information on HVAC system 
performance, including data on measured HVAC system component consumption by end use 

activity and geographical/climate location. This information is important for producing meaningful 

Physical Inspection recommendations for HVAC systems that are likely to be acted upon. 
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Ɇ Outcome: A unique set of measured consumptions and power demands for HVAC components 

in operational buildings have been generated and are available from the iSERVcmb website. The 

only element missing is the geographical/climate variation analysis which was not complete for 
the final report. However, unique power demand measurements are presented which were not 

originally envisaged. 

¶ Disseminate the findings to all the key actors; and demonstrate that this approach achieves at 
least the same impact on energy use as physical Inspection thus allowing the approach to be used 

as an acceptable alternative to Inspection. 

Ɇ Outcome: HVAC Manufacturers, Professional Bodies, Legislators and End Users have all been kept 

informed of the project progress during the project period. The project findings show that the 
monitoring approach appears more effective than Inspection at identifying potential energy 

savings within specific buildings, systems and components where the appropriate metering is in 

place. 

¶ To recover around 50% of the cost of the project through energy savings achieved by the HVAC 
systems users adopting this approach. This was verifiable directly from the data collected as part 

of the iSERVcmb methodology. 

Ɇ Outcome: The project Partners reported a combined saving of ϵ1M in the iSERVcmb systems 
during the project period ς equivalent to an average 9% energy reduction. 

¶ Establish which HVAC energy consumptions and installed loads are location-independent along 
ǿƛǘƘ ǘƘŜƛǊ ΨƎƻƻŘΩ ŀƴŘ ΨǇƻƻǊΩ ǇǊŀŎǘƛŎŜ ōŜƴŎƘƳŀǊƪǎΣ ŀƴŘ ǿƘƛŎƘ ƭƻŀŘǎ ŀǊŜ ŘǊƛǾŜƴ by the geographical 

situation in which they are used. 

Ɇ Outcome: At the time of this report this had not been done. 

¶ To build strong foundations for further reductions after the project completes, iSERVcmb aimed 

to establish at least one commercial product into the EU Marketplace which offered the iSERVcmb 

procedure as an option for interested potential end users to adopt this approach. 

Ɇ Outcome: The iSERVcmb project Partner, K2n Ltd, who were responsible for developing and 

operating the HERO database and spreadsheet, have launched a product to the marketplace. 

More details can be found at www.k2nenergy.com.  

¶ To create the right market conditions for the introduction of the iSERVcmb process, the project 

worked with legislators, professional bodies, end users and HVAC components manufacturers to 

try and overcome the hurdles to its adoption. 

Ɇ Outcome: At the time of writing this report (July 2014) it was clear that all the actors to which the 

project had been presented understood the benefits and value of such an approach. However, the 

fine detail of how to move the process into mainstream benchmarking to which the legislators 

could refer was still to be determined. This work continues beyond the iSERVcmb project period. 

 

Overall, the project has produced information which supports the effective implementation of the use 

of metering and feedback as now allowed in the recast EPBD in EU Member States. 

One of the main lessons learnt from HARMONAC is that showing users how much energy they are 

using against bespoke targets is a powerful means of achieving energy reductions and energy 

efficiency investment. This project used this approach as part of achieving its aims. 

рΦо ²I!¢ !.h¦¢ D!{Σ hL[ !b5 ²!¢9w {!±LbD{Κ 

The iSERVcmb approach should also achieve significant heating and cooling energy 
reductions at the building level, with around 10% anticipated from other research 
undertaken. These savings are not included here as metering of these fuels was not 

http://www.k2nenergy.com/
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sufficiently extensive to draw major conclusions. Any cost and energy savings are in 
addition to those shown here. They reinforce the ability of iSERVcmb to help EU Member 
States reach their energy conservation goals in a cost-effective manner. 

рΦп h¢I9w h¦¢/ha9{ 

рΦпΦм Iƻǿ Řƻ ǘƘŜ ǘƘǊŜŜ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ŜǎǝƳŀǝƴƎ ǎŀǾƛƴƎǎ ŎƻƳǇŀǊŜΚ 
Whilst not a specific initial aim of the project, iSERVcmb also intended to compare the ECOs suggested 

by the three different approaches of Physical Inspection, Analysis of Measured Data and Modelling of 

Measured Data to provide some indication of the variation in estimated savings from each method.  

The predicted savings potential across all the systems, based on the iSERVcmb database benchmarks, 

and the predicted savings from the measured and modelled 9/hΩǎ ŀǇǇǊƻŀŎƘŜǎ ōǊƻŀŘƭȅ ŀƎǊŜŜ ǿƛǘƘ 

each other. This suggests that using the iSERVcmb approach can identify energy savings potentials 

properly, and that the ECOs can help more accurately pinpoint where to make some of these savings. 

рΦпΦн Iƻǿ ƳǳŎƘ ŘƻŜǎ ƛǘ Ŏƻǎǘ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ƛ{9w±ŎƳō ǇǊƻŎŜŘǳǊŜΚ 
From the project, it was found that initial annual costs per m2 to participate in iSERVcmb can vary 

between ϵлΦм - 3 m2/a, including setup costs to describe the building and systems, with larger buildings 

costing less per m2.  

рΦпΦо Iƻǿ ƳǳŎƘ ŎƻǳƭŘ ōŜ ǎŀǾŜŘ ōȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƛ{9w±ŎƳō ǇǊƻŎŜŘǳǊŜΚ 
bŜǘ ǎŀǾƛƴƎǎ ƻŦ ϵм - 13 m2/a were found in practice at the level of whole buildings after the setup costs 

were considered. 

Were the whole EU tertiary sector to participate then, if the 50 kWh/m2 average consumption figure 
and the 3 - 15% saving range in electrical energy use achieved was found representative of the whole 

ǇƻǇǳƭŀǘƛƻƴΣ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŀƴƴǳŀƭ Ŏƻǎǘ ǎŀǾƛƴƎǎ ŀŎǊƻǎǎ ǘƘŜ 9¦ ǿƻǳƭŘ ōŜ ōŜǘǿŜŜƴ ϵмΣпллM - 7,100M. 

It is the coordinators opinion that the average 50.4 kWh/m2/annum consumption measured is a 

ǊŜŀǎƻƴŀōƭŜ ŀǾŜǊŀƎŜ ŦƛƎǳǊŜ ŦƻǊ Ƨǳǎǘ ǘƘŜ I±!/ ŎƻƳǇƻƴŜƴǘ ƻŦ ŀ ōǳƛƭŘƛƴƎΩǎ ŜƭŜŎǘǊƛŎŀƭ ƭƻŀŘ ŀŎǊƻǎǎ ŀƭƭ ǘƘŜ 

building types tested, based on existing knowledge of energy consumption figures in buildings. An 

average total electrical consumption for a building of 100 - 150 kWh/m2/annum is a more usual figure 

found in the buildings for which we have the main incomer data, and these buildings also show savings 

of 10%+ are practically achievable for the whole load ς ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ŀ ŦǳǊǘƘŜǊ ϵтΣлллM - 14,000 M 

of electrical energy savings should be available on top of those already shown. 

In terms of the total EU electrical energy use in 2010 of 2,836 TWh (Source: JRC) the project could save 
0.33% of this total energy use based on a 100% uptake and 3% saving scenario, assuming an average 

figure of 50 kWh/m2. This would increase to 5% of the total EU electrical energy use if there were a 

100% uptake and the 15% savings figure were achieved, based on a 150 kWh/m2 average annual 

demand.  

This latter figure appears practically achievable when considering the total electrical energy use/m2 in 

operational buildings, and the total electrical energy savings of up to 33% occurring in the longer-term 

iSERVcmb buildings. Indeed, it appears savings of over 13% of the total EU electrical energy use are 

potentially available if the iSERVcmb approach were required throughout the EU tertiary sector. This 

would be a significant step towards achieving the 20-20-20 energy efficiency target and, more 
importantly, it appears these savings could be quickly accessed.  

Table 1 shows the project outcomes presented as a series of performance indicators. 
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Table 1 - Project Performance indicators for iSERVcmb 

Indicator Description Additional information 

Energy saved in 

kWh (toe) 

Total energy reduction measured over 

all participating systems. 

7,154 MWh/a shown to be saved, 

equivalent to 1,619 toe.  Average 

savings of ~9% achieved from a 

shorter impact period than 
intended. 

9ƴŜǊƎȅ ǎŀǾŜŘ ƛƴ ϵ Total cost reduction measured over all 

participating systems.  

Wǳǎǘ ƻǾŜǊ ϵмa ǇŜǊ ŀƴƴǳƳ ǎŀǾŜŘ 

based on measured energy 

reductions and an average unit cost 

ƻŦ ϵлΦмр ǇŜǊ ƪ²ƘΦ 

Emissions saved in 

tCO2 

Energy saved in kWh is converted into 

tCO2 based on an average electricity 

emission factor for Europe of 0.5246 

kgCO2/kWhe taken from UK DECC 

figures for EU Member States as a 
whole 

Measured annual savings of around 

3,750 tCO2  

Cumulative 

investment made 

ōȅ ǇŀǊǘƛŎƛǇŀƴǘǎ όϵύ 

Recorded end user investments in 

systems, time, etc., converted into 

monetary  equivalent 

Not established during project 

Establish which 

HVAC energy use is 

location 

independent, and 

which isƴΩǘ 

To establish which data can be applied 

across all Member States and which 

have to be qualified by geographical 

location 

Not completed during project. 

HVAC systems 
tested in project 

The project aimed for 1600 systems. 2,831 HVAC systems and 7,685 
HVAC Components were assessed 

HVAC systems 

tested in each 

Member State 

The project aimed for between 50 to 

100 systems in each MS targeted. It 

can be seen this even level of coverage 

was not achieved. 

Country Systems 

Austria 98 

Belgium 32 

Cyprus 2 

Czech Republic 32 

Germany 3 

Greece 76 

Hungary 94 

India 6 
Italy 60 

Luxembourg 8 

Poland 34 

Portugal 1492 

Slovenia 97 

Spain 6 

Sweden 58 

United Kingdom 733 
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Indicator Description Additional information 

Responses from 

HVAC system 

owners to usability 

of system and 

improvements 

needed 

Important to understand how the 

users found the approach 

Generally happy with the reports 

and the usefulness of the 

information, but identified the 

initial description of the building 

and systems as a hurdle. 

Physical Inspections 

and IAQ tests to 

substantiate ECOs 

identified by the 

monitoring 

The acceptability of the benchmarks 

depends on achieving confidence that 

the savings identified by the iSERVcmb 

system are found in reality, and that 

IAQ is not detrimentally affected by 

the achievement of high energy 

efficiency in systems 

64 Inspections and 62 IAQ tests 

were completed which 

substantiated the iSERVcmb 

approach and showed the IAQ in a 

sample of the systems was 

acceptable within current 

standards. 

Number of HVAC 

Manufacturers who 
participated 

To ensure the Industry view is 

represented in the approach 

Direct involvement from SWEGON 

and Camfil Farr provided this input.  

Ability of HVAC 

Manufacturers to 

support the 

benchmark 

approach 

A check that HVAC system component 

manufacturers can comply with 

iSERVcmb data requirements in their 

components  

Swegon amended their software to 

enable iSERVcmb requirements to 

be met by their AHU components. 

Eurovent Certification participated 

late in the project and are 

evaluating the requirements as 

part of future certification plans 

MS adapting 

legislation to allow 
iSERVcmb approach 

The project aimed to support EU 

Member State legislation allowing this 
approach to be used as a complement 

to Inspection. 

The project was presented to EU 

Member State legislators on 4 
occasions. There is interest in the 

approach but no formal 

commitment to adopt this 

approach in any EU Member State 

at the time of this report. 

Number of 

benchmarks 

proposed by 

iSERVcmb 

Number of different benchmarks and 

datasets produced and proposed by 

the project 

 

Datasets were produced for energy 

consumption and power demands 

by HVAC component serving a 

given activity by unit floor area. 

Number of  
benchmarks 

adopted by 

professional bodies 

Of the benchmarks and datasets 
produced, how many are to be 

adopted by REHVA and CIBSE as 

guidance to their members 

CIBSE intend to publish the 
datasets as part of their 

professional guidance for their 

members and REHVA are writing a 

Guidebook on the iSERVcmb 

approach for use across the EU 

HVAC Professional Bodies  

Professional body 

publications 

produced 

Official guidance documents produced 

by the professional bodies of CIBSE 

and REHVA 

2 publications at least expected 

which reference the iSERVcmb 

findings and approach. These will 

occur in the coming year or two 
after publication of the project 

findings 
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Indicator Description Additional information 

Number of 

publications by 

project team 

Papers, Professional Journal Articles, 

Newsletters, etc. These can be found 

in the project Appendices 

Overall: 228+ 

 

Number of 

presentations by 

project team 

Conferences, Workshops, Invited talks, 

etc 

Overall: 105 

Estimate of savings 

and investments 

from above 

indicators beyond 

the life of the 

project and up to 

2020 

Extrapolation of the anticipated 

impact of iSERVcmb beyond the 

project end. Particularly leading up to 

2020. 

Time investment rather than 

financial investment appears to be 

the key to initial savings. The 

potential impact of iSERVcmb is 

discussed in detail in the following 

section 

рΦр {¢w!¢9DL/ ό[hbDπ¢9waύ h.W9/¢L±9{ hC L{9w±/a. 

As a result of the savings achieved by the project it is anticipated that the EU MS will accept the 

approach as being acceptable as an alternative to Inspection as allowed for in the recast EPBD.  

This will help stimulate the use of this approach in MS, which in turn will stimulate a market for better 

monitoring of HVAC systems, and will reward good energy management and HVAC design by achieving 

real energy savings and potentially avoiding Inspection costs.  

It will also encourage more efficient HVAC products and services as owner/operators will be able to 
specify an expected HVAC consumption range for their end use activities. The strategic long-term 

objectives are therefore: 

Ɇ Provide significant real, measureable reductions in energy use in EU HVAC systems and to show 

energy savings of 20%+ being achieved in operational buildings on average. 

Ɇ Introduce the principle of rewarding the owner/operator of HVAC systems for good operation 

Ɇ Have the approach accredited as an alternative to physical Inspection where acceptable energy 

efficiency performance is demonstrated. 

Ɇ To establish a market for this approach to Inspection. This in turn would help establish a market 

for skilled HVAC Inspectors rather than the existing compliance Inspection market that has been 

created. 

Ɇ Establish a robust market for HVAC systems that have demonstrably low operational energy 

consumption. 

Ɇ To explore the wider use of benchmarking as a means of identifying and quantifying many aspects 
of building performance, not just energy. 

Ɇ To make this approach available to the market and EU MS in the coming years. 
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6 Report Structure 
This section explains how the information for the project is structured and presented. This report is 

the key report for the project and all other reports are derived and linked to this one. 

iSERVcmb builds on the IEE AUDITAC (http://www.cardiff.ac.uk/archi/research/auditac/) and IEE 

HARMONAC (www.harmonac.info) projects, as it demonstrates how using sub-hourly data at the level 
of individual HVAC components can provide a more effective route to understanding and managing 

operational energy use and power demands in building HVAC systems. 

сΦм twhW9/¢ w9thw¢ [!¸h¦¢ 

The iSERVcmb project has provided a unique approach and accumulated a unique set of operational 

data for building services components during its 3 year period. This data is presented in the following 

sections using this structure: 

 

¶ How the iSERVcmb process works and is structured 

¶ The energy and power demand data collected using this process, for each HVAC component and 
sub-component type when servicing a given end use activity type 

¶ The energy conservation opportunities (ECOs) identified in HVAC components through the process 

¶ The measured energy savings achieved in buildings and systems on the iSERVcmb project 

¶ The results obtained from Indoor Air Quality measurements and Inspections to ensure the 

iSERVcmb process findings are supported by physical measurements. 

¶ The views of the stakeholders and actors affected by this approach 

¶ iSERVcmb and legislation 

 

The underlying data for each section is available from the iSERVcmb website at the referenced links in 

each section. 

 

 

http://www.cardiff.ac.uk/archi/research/auditac/
http://www.harmonac.info/
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7 Discussion of the project results, findings and observations 
iSERVcmb has gathered a large amount of information during the project period, further details of 

which are accessible through the project publications referred to in this report and available on the 

iSERVcmb project website. This section considers the potential impact of iSERVcmb in terms of the 

most common questions arising during the project: 

 

1. Why is monitoring so important to achieving lasting energy savings in buildings, and what 

difference can be achieved compared to Inspections and existing approaches? 

From the Case Studies undertaken in both HARMONAC and iSERVcmb over a period exceeding 8 years, 

it has been observed and measured that data at this level of detail not only enables building operators 

to know where to focus efforts to save energy, but also helps them prove that the energy has been 

saved in specific energy consuming equipment. The long-term benefit of employing iSERVcmb 

approachΩǎ basic principles can be seen in the McKenzie House Case Study ǳƴŘŜǊ ǘƘŜ άiSERVcmb Case 

Studiesέ folder, where it has led to significant long-term savings in the overall energy use with little 

ΨǊŜōƻǳƴŘ ŜŦŦŜŎǘΩΦ  

iSERVcmb shows that electrical energy savings of up to 33% can be achieved AND maintained in 

operational buildings from using its processes and procedures. It is the Coordinators opinion that such 

an approach will achieve sustainable electrical energy savings of 10 to 30% in practice in most 

buildings. Heating and Cooling energy savings were not explored in detail in this project due to a lack 

of enough appropriate metering, but savings of 5 ς 10% in these aspects would appear very achievable 

from the project observations, and probably more would be achievable in practice. 

In comparison, the Inspection approach required by legislation is shown by both the HARMONAC and 

iSERVcmb projects to be capable of identifying some of the energy conservation opportunities 

available. However, because it has no impact assessment route, anecdotal evidence collected from 

building owners across Europe regarding Inspection reports is that they are seen as a legislative 
necessity but the report contents are rarely acted on. There is also evidence that many owners of 

systems requiring Inspection are simply not having them done as there are little or no consequences 

to not undertaking them. 

Other approaches that might be employed include advice campaigns, along with more traditional 

energy reduction campaigns. There are a number of studies showing that initial savings from 

traditional approaches may achieve good initial savings. However, it is the Coordinators experience 

that these savings are difficult to maintain over time without continuous feedback being provided to 

keep the impetus going. 

In conclusion, iSERVcmb has shown that continuous monitoring and targeting has the ability to achieve 

and sustain significant energy reductions in operational buildings. The alternative approaches have 
yet to demonstrate that they have either the same depth or timescale of impact, and there appears 

to be reasonable evidence to show that they do not achieve the same level of impact as iSERVcmb has 

attained. 

 

2. Why do I need to understand my buildings, services and metering to the level of detail 

required by iSERVcmb? 

iSERVcmb has found that very few building owners or operators in Europe understand their Building 

Services fully. Part of providing the confidence needed to produce the long-term energy savings 

possible is to ensure the monitoring relates to physical assets that can be acted on. This requires 
connecting and collating all the HVAC components, meters and space in the building so that clarity is 

achieved. Monitoring is then able to play its part, as it is what drives change of operation, maintenance 

http://www.iservcmb.info/results
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and procurement procedures. The monitoring also makes the easy, and free to obtain, out-of-hours 

savings visible.  

Also, and often overlooked, all buildings are in a continual state of change. This means operational 
setpoints can change frequently. The use of operational benchmarks to help ensure nothing untoward 

is happening for the new activities or hours being serviced is vital to achieving the culture change 

needed in understanding the value of the information obtained from monitoring systems. 

Finally, and equally as important iSERVcmb has found, is that without understanding how the meters, 

systems and building spaces are interconnected, it is often difficult for building operators to know how 

to control the building services properly. This information is as important to business continuity as it 

is to energy management. 

 

3. What savings can regular maintenance and EPBD inspections achieve. Will Advice 

campaigns be any better?  

One of the key questions for iSERVcmb, partially addressed in the first question above, is why is this 

approach better than the existing legislative approaches that have already taken time and effort to 

implement. 

iSERVcmb does not have the quantitative evidence to show what is achieved by existing Inspection 

ǊŜǇƻǊǘǎ ŀǎ ǘƘŜ LƴǎǇŜŎǘƛƻƴ ƳŜǘƘƻŘ ƛƴƘŜǊŜƴǘƭȅ ŘƻŜǎ ƴƻǘ ǊŜŎƻǊŘ ΨōŜŦƻǊŜΩ ŀƴŘ ΨŀŦǘŜǊΩ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜǎŜ 

systems. However, if we were to take the full effects of a good Inspection of a cooling and heating 

ǎȅǎǘŜƳΩǎ ŎƻƳǇƻƴŜƴǘǎΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀ ǘƘƻǊƻǳƎƘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ 

the Inspection, then the iSERVcmb Inspection reports indicate that these would identify and remedy 

physical defects, such as dirty filters, at the time of the Inspection leading to potential energy savings 

in those items of equipment of up to 15% at that moment in time. The Inspections are unlikely to 
identify poor operation or control of the systems as there is rarely data available to identify this is 

occurring.  

As noted later in this report, comparison of Case Studies where Inspection and Monitoring are both 

occurring suggests Inspection will only identify 25 to 66% of the savings projected for those systems 

by the iSERVcmb process.  

As a rule of thumb the Coordinator suggests that, given the practical implementation of the Inspection 

approach that appears to be occurring across Europe and the lack of a feedback mechanism to 

maintain savings, then Inspection should be considered as only achieving 20% on average of the 

savings possible through continuous monitoring and benchmarking.  

What could not be answered from the Inspection and Monitoring approaches studied is whether 
Advice schemes, as now allowed in the EPBD, would have achieved better or worse savings or 

ƛƴǾŜǎǘƳŜƴǘ ǘƘŀƴ aƻƴƛǘƻǊƛƴƎ ŀƴŘκƻǊ LƴǎǇŜŎǘƛƻƴΦ ¢ƘŜ /ƻƻǊŘƛƴŀǘƻǊΩǎ opinion drawn from looking at the 

impact on the end users of the Monitoring and Inspection approaches studied, is that Advice will have 

very limited impact in the practical reduction of operational energy use. This conclusion is reached as 

there is no trigger for investment in a specific area, as well as no mechanism for assessing the benefits 

of any change made. Therefore there is no reason to disrupt existing design, operation and 

maintenance practices in either new or existing buildings and systems. Other mechanisms such as 

improving the general efficiency of available plant in the market will occur with or without an Advice 

scheme. Advice therefore does not seem to be the correct route to achieving the savings possible from 
improving operational energy use. 

 

4. Why are benchmarks important if monitoring already shows where the energy is going? 

Benchmarks are the key to putting monitored energy use into context. It is one thing to know how 

much is being used, but another to know whether the amounts are reasonable or not. The iSERVcmb 
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benchmarks are produced from operational buildings for each HVAC component type servicing a given 

end use activity. This again provides confidence that the benchmarks are achievable in practice, while 

providing the ranges of energy use or power demands being achieved allows the calculation of 
potential achievable savings as well. Knowing these potential energy, and therefore cost, savings helps 

to unlock investment in more efficient components and practices. 

 

5. How much energy is wasted by not managing our existing stock properly?  

iSERVcmb suggests that acceptable electrical energy performance can be achieved in most buildings 

once they are well understood and monitored. Savings of 19 to 33% have been achieved in the total 

electrical energy use in three of the longer-term monitored buildings using the iSERVcmb process. This 

suggests that these savings are readily accessible as one of these buildings achieved a good energy 

rating from simply controlling their existing, obsolete plant more accurately. 

Heating and cooling energy requirements are however determined by design and location as well as 
services and not enough information was obtained from iSERVcmb to ascertain the variation in these 

loads, though it was clear that poor operation of services can ruin a good design. The other issue which 

it is important to include in any analysis is the creation of a productive indoor environment along with 

energy efficiency, and this debate still has to be resolved.  

 

6. Is the EPBD still appropriate for reducing energy use in operational buildings? 

The original EPBD was designed to focus attention on reducing the overall energy use of buildings. 

Proposed and written in an era when operational energy use and descriptions of buildings, systems 

and services were hard to collect and collate. This has led to poorly focussed metrics such as having 

ŎƻƳǇƭŜȄ ƳƛȄŜŘ ǳǎŜ ōǳƛƭŘƛƴƎǎ ŘŜǎŎǊƛōŜŘ ƭƻƻǎŜƭȅ ōȅ ǘŜǊƳǎ ǎǳŎƘ ŀǎ ΨhŦŦƛŎŜΩΣ ΨwŜǘŀƛƭΩΣ ŜǘŎΦ Lǘ Ƙŀǎ ŀƭǎƻ ƭŜŘ ǘƻ 
Ψsingle issueΩ approaches to deciding actions to be taken, e.g. increasingly stringent insulation 

requirements; need for inspecting AC and heating equipment in isolation; etc.  

This world increasingly no longer exists, and the EPBD as currently enacted could be argued to be 

hindering the design of genuinely low energy use buildings. These approaches understand that 

operational low energy use is only achieved when the occupants and activities to be housed are an 

integral part of the design process. In highly insulated buildings, the energy balance of a building ς 

which ends up as a demand for heating and cooling on the services ς is increasingly dependent on the 

internal loads produced by the activities and occupants. The two other crucial factors are ventilation 

heat losses/gains and solar gains. 

In a world where Building Information Modelling (BIM) is rapidly becoming a design requirement for 
many new buildings and refurbishments, the EPBD as currently enacted with prescriptive 

requirements, rather than performance based requirements, is hampering the ability of designers, 

manufacturers, developers, etc., to work together to produce the next generation of buildings needed 

ǘƻ ƳŜŜǘ 9ǳǊƻǇŜΩǎ ƭƻǿ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ŀǎǇƛǊŀǘƛƻƴǎ ς where energy use is just one variable 

amongst many other equally important ones. 

The iSERVcmb project and results show that it is possible to implement an alternative approach to 

reducing the energy use of buildings where the determinant of compliance is achieved energy use, as 

measured by utility consumption at the main billing meter, benchmarked by the activities being 

serviced, and the plant used for that servicing. This is a simple concept to understand and does not 
require complex calculations to achieve. It also supports the end aim of every European Directive 

aimed at reducing energy use in practice. 

The iSERVcmb approach also has the significant incentive of allowing all building designers, procurers 

and operators to make their actual benchmarked energy consumption achievements visible to the 

whole of Europe if they wish ς helping them in their Corporate Social Responsibility aims too. This 
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allows all building professionals to participate in helping move the achievement of low energy 

buildings forward in a manner which will rapidly improve our understanding of what makes a building 

operationally energy efficient, once you include all the confounding factors such as humans, 
unpredictable occupancy and weather, control approaches, etc. 

It is the Co-ordinators opinion therefore that the EPBD needs a major revision to promote 

performance based operation and design of buildings, if Europe is serious about reducing its 

operational energy demands by 2020. This change is also essential if we are not to produce a new 

generation of buildings that are low or zero energy in label only. 

 

7. What incentives should there be for building owners and operators to invest in the 

monitoring route instead of regular inspections? 

Inspections as currently implemented appear to be a minor tax in all but name, as their cost is rarely 

recovered in any form of savings achieved as a direct result of the Inspection. However, the low cost 
of these Inspections means that simply reducing or removing the requirement for Inspection is unlikely 

to provide a sufficient incentive to encourage a change to monitoring instead. While the iSERVcmb 

approach appears to return more than 500% of its annual cost in buildings on average this still does 

not always mean adoption will happen as these savings may not be significant in the overall operation 

of a company. Removing the potential need to comply with compulsory implementation of 

recommendations in Inspection reports would help, but as many systems have still not been inspected 

this may have less impact than expected. Legislation could also make the alternatives a sufficient 

headache to make them worth changing from in terms of manpower requirements. 

Possibly the most promising approach would be to run a European-wide reward and acknowledge 

system that used the data from such an approach to highlight good performance being achieved. The 
Corporate Social Responsibility aspects of such acknowledgements appears to be more important for 

many organisations than the cost savings to be achieved. 

However, clearly the most effective way would be to make the adoption of such an approach 

compulsory for all new buildings and to have a gradual requirement to adopt the approach over time 

imposed on existing buildings. 

 

8. Are there particular building categories for which iSERVcmb is relevant? (e.g. offices, 

hospitals, buildings with complex heating aƴŘ ŎƻƻƭƛƴƎ ǎȅǎǘŜƳǎΣ ǿƛǘƘ ǇƻƻǊ 9t/ΩǎΣ ŜǘŎΦύ 

All buildings can benefit from the iSERVcmb approach. It is important to note that iSERVcmb does not 

work with building types, but with space types defined by area and primary activity. iSERVcmb has 
shown that there are significant savings to be made in the operation of all HVAC component types in 

all situations. Clearly buildings with larger energy intensities would benefit more from this data but 

findings suggest that the cost of monitoring should normally be more than repaid by the Management 

Information returned to the end user on where the energy is going and what it is costing to run various 

activities and components. 

 

9. What other benefits are available from having a detailed database containing measured 

energy use correlated to the building services components and the end use activities 

serviced? 

The information obtainable from such a database would be of immense value to all actors involved in 

trying to provide more energy efficient services into buildings. HVAC manufacturers benefit from being 

able to sell the energy efficiency aspects of their kit for a premium; Building and Services Designers 

benefit from a greater emphasis on their skills in producing lower energy buildings; Professional 

Bodies benefit from being able to provide more focussed guidance to their Members; Building 
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Procurers and Operators benefit from being able to reduce their energy risk and use in operation; 

Legislators benefit from a better understanding of the issues and problems to be overcome in 

achieving more operationally efficient buildings and therefore where to target increasingly scarce 
subsidies to achieve this aim. 

Ultimately the whole sector would also benefit from the ability to reduce unnecessary legislation and 

therefore to reduce the regulatory burdens on all actors. 
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8 The iSERVcmb procedure 

уΦм h±9w±L9² hC ¢I9 L{9w±/a. !ttwh!/I 

The iSERVcmb approach is founded on an understanding of the interaction of the physical attributes 
of a building, including its meters, services and the activities undertaken in the building.  

Benchmarks, ECOs and other guidance are derived wholly from data obtained from the operation of 

buildings, as HARMONAC showed that this was a major factor in persuading end users to act on their 

energy data. 

уΦн ¦b59w{¢!b5LbD ¢I9 .¦L[5LbD !b5 {¸{¢9a{ 

To provide its benchmarks, iSERVcmb requires details on the physical composition of buildings in 

terms of Utility Meters, Floor Areas, Activities undertaken and the Building Services components 

installed.  

In iSERVcmb, an HVAC system is a virtual entity comprised of a series of physically described HVAC 

sub-components. This virtual entity is then attached to the spaces and activities it services within the 

building. An HVAC sub-component, for example a cold generator, can serve one or more such HVAC 

systems within a building depending on the arrangement of the services in that building. iSERVcmb 
handles all interactions between meters, component, activities and spaces once described in the 

iSERVcmb spreadsheet.  

уΦо a9¢9wLbD !b5 5L{¢wL.¦¢Lhb {¸{¢9a{ 

The physical layout of the utility distribution systems in a building can have a significant effect on the 

viability of metering systems using traditional metering approaches. It is therefore important that, 

where possible, the design of these systems makes it as simple as possible to separate the utility 

consumption by various end uses such as pumps, cold generators, air handling units, lighting, small 

power, etc.. 

Major points for this section: 

Ɇ It is possible to set up a system to underpin the iSERVcmb procedure in operational buildings 

Ɇ An important source of potential errors will be minimised if a common data format can be 
agreed for sub-hourly data 

Ɇ Data needs to be sent from systems to a database. It is very difficult to try and collect data 
via external requests due to security issues 

Ɇ The iSERVcmb spreadsheet enables the initial description of a building and its systems to be 
standardised and undertaken offline. 

Ɇ The main implementation barrier is the initial completion of the spreadsheet. This would be 
overcome by legislation recognising the procedure as an acceptable means of meeting EPBD 
requirements. 

Ɇ The approach has been shown to be scalable to enable whole countries to be covered 

Ɇ A robust metering methodology is needed for the EU, to resolve not only data collection 
problems but also where to install meters and how to use data from components. 

Ɇ Continuously updated benchmarks for HVAC component energy use by activity and area 
served can be generated directly from the data. 
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Initial experience within iSERVcmb of collecting the data required for the process from the 
participating buildings, meters and sub-components quickly established that a standardised format 
was required to ensure comparability between systems across the EU. The project has therefore 
established an active Excel spreadsheet for both collecting AND collating information about HVAC 
systems, activities and areas served in buildings. This can be downloaded from the iSERVcmb website 
and enables anyone wishing to collate and benchmark information on their HVAC systems to do so.  

Initially envisaged as an online interface, it became apparent that the asset data collation process 
should take the form of a standalone spreadsheet to allow for a simpler and faster use. In this respect, 
the spreadsheet acts as a front end to the database as well as providing a data resource for storing 
data on building services, systems, floor areas, activities and meters within a building. 

Once completed, and its data verified as being consistent via a built-in validation check, a spreadsheet 
can be sent to the database for uploading, and to allow bespoke benchmark energy consumption 
ranges for the building, systems and components to be produced. The spreadsheet can also 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƎŜƴŜǊŀǘŜ ŀ ƳƻǊŜ ƭƛƳƛǘŜŘ ǎŜǘ ƻŦ ōŜƴŎƘƳŀǊƪǎ ōȅ ƎƻƛƴƎ ǘƻ ǘƘŜ ΨōŜƴŎƘƳŀǊƪǎΩ ǘŀō ƛƴ ǘƘŜ 
spreadsheet. 

The logic of the iSERVcmb process requires the following information to be provided:   

¶ Floor area and activities, on a room-by-room basis 

¶ HVAC system components, sensors and utility meters installed in the building 

¶ Hours of use of areas by activities (schedules) 

¶ How these all connect together, to provide the relationship between activities, HVAC 
components and utility use. 

 
Figure 1 - iSERVcmb spreadsheet showing part of the data sought 
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An example of part of the iSERVcmb 
spreadsheet is shown in Figure 1, while the 
process of describing and setting up a 
ōǳƛƭŘƛƴƎΩǎ ŀǎǎŜǘǎ ǳǎƛƴƎ ǘƘŜ iSERVcmb 
spreadsheet is presented in Figure 2. 

The iSERVcmb spreadsheet can therefore take 
the role of an asset register in which all 
building and system assets are described and 
linked to each other.  During the iSERVcmb 
project, the spreadsheet was translated into 
11 EU Member States languages and 
spreadsheets were completed in 16 EU 
Member States. 

Completing the spreadsheet was found to 
need a time and cost investment at a 
ŎƻƴǎŜǊǾŀǘƛǾŜ Ŏƻǎǘ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵмκm2 
based on the iSERVcmb experience. 

The uncertainties that were observed during 
the use of the iSERVcmb spreadsheet include 
a likely error of -1 to +4% of the recorded floor 
area value, the need to initially verify data in 
order to identify wrongly installed or 
described meters quickly. An error of ±2% is 
assumed for verified data. The largest likely 
error observed was the uncertainty over 
exactly what energy end uses and spaces each 
meter served as electrical circuit diagrams 
were often missing or not up-to-date.  

It is also important to note that the initial use 
of the benchmark process across Europe 
revealed the anticipated need for further 
information on occupancy and temperatures 
to help reduce the spread of some of the 
benchmark ranges. 

The final version of the spreadsheet available 
for free on the iSERVcmb website link (shown 
in the box alongside) will also provide a first 
estimate of the benchmark ranges for a 
building and its systems entered into the 
spreadsheet, without having to upload the 
spreadsheet to the HERO database. 

iSERVcmb spreadsheet key points: 

¶ The iSERVcmb process revolves around 
physical items. 

¶ The information concerning the meters, 
HVAC components, spaces,  etc within the 
buildings resides with a number of people 
within the organization. Commonly much 
information does not exist. 

¶ Permissions to obtain the information 
needed can be difficult to obtain 
depending on organization operation 

¶ Collating this information in the 
spreadsheet unlocks the ability to provide 
better control of the systems and 
investment 

¶ The electrical distribution and metering 
strategies are key to eventual information 
provision 

¶ Information on existing plant can be 
difficult to obtain 

Further information can be found in the 
άiSERVcmb Spreadsheetέ ŀƴŘ άDatabase 
informationέ ŦƻƭŘŜǊǎ ǳƴŘŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
hyperlinks: 

¶ Process overview 

¶ Latest version of spreadsheet 

¶ Spreadsheet Quick Start Guide 

¶ Spreadsheet FAQ document 

 

Figure 2 - iSERVcmb spreadsheet completion procedure 

http://www.iservcmb.info/results
http://www.iservcmb.info/results
http://www.iservcmb.info/results
http://www.iservcmb.info/results
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However, uploading the completed 
spreadsheet to HERO will provide 
additional insights into the building, 
systems and component performance. 
This upload can be done by following 
the instructions in the spreadsheet. An 
example of the benchmark ranges 
report from the spreadsheet is shown 
alongside in Figure 3 for a building in 
the iSERVcmb project.  

The iSERVcmb spreadsheet has been 
endorsed by both REHVA and CIBSE as 
a means of collating the data needed to 
better understand HVAC systems in 
buildings as well as being beneficial for 
mandatory Inspections. It is also ƴƻǿ ǇŀǊǘ ƻŦ ǘƘŜ ¦YΩǎ 9ŘǳŎŀǘƛƻƴ CǳƴŘƛƴƎ !ƎŜƴŎȅΩǎ ǇǊƻŎŜǎǎ ŦƻǊ ƴŜǿ 
schools. 

уΦр I9wh π ¢I9 L{9w±/a. 5!¢!.!{9  

Once the physical assets in the building are described and entered into the spreadsheet, it can be sent 
to an email address where it is then automatically loaded and configured in the HERO database. Once 
loaded, a set of blank benchmark ranges can be produced which are tailored to the building, systems 
and activities described. 

As the process receives data continually for many buildings, meters and sensors it can produce 
regularly up-dated benchmark ranges by HVAC component type servicing specified end-use activities 
by unit area. The benchmarks derived from this real consumption data can be presented by system, 
component, space and activity.  

For a particular building, plotting the actual metered consumption over the tailored benchmark ranges 
immediately shows how well the building, system or component is performing. A major strength of 
this approach is that, as the benchmark ranges are derived from operational data from other users 
servicing the same end use activities, this is persuasive in getting end users to act on the information 
provided. 

End users also receive analysed data showing potential ECOs (Energy Conservation Opportunities) in 
automated monthly reports, or on demand between monthly intervals. More than 20 ECOs have been 
integrated to HERO, which scan the data provided to detect and report on potential energy saving 
opportunities. The provision of HVAC component technical specifications is required to allow some 
ECOs to be triggered and included in the HERO reports end users receive.   

The diagram in Figure 4 shows the major inputs and outputs of the HERO database. These inputs and 
outputs are further described below. 

Figure 3 - Example building benchmark ranges produced from the 
iSERVcmb spreadsheet 
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Figure 4 - Schematic of   iSERVcmb process 

уΦс I9wh !¦¢ha!¢95 5!¢! [h!59w 

HERO's automated data loader is an essential part of the system and provides the following data input 
functionality: 

¶ Data import:  
o Automated loading of email attachments via the iSERVcmb data domain  
o manual entry via the online user interface 

¶ File Types:.txt  and .csv files  

¶ Data Formats: The HERO configuration tool allows users to load the majority of Member States 
data formats.  

¶ Meter Types. Able to load all common utility types as well as sensors such as external and 
internal temperature. 

¶ Sub-hourly, daily, monthly and annual interval data 

¶ Consumption and Reading Meters 

¢ƘŜ Řŀǘŀ ƭƻŀŘŜǊΩǎ Řŀǘŀ ŎƭŜŀƴǎƛƴƎ function proved central to the provision of high quality data for the 
project as the data supplied from meters from around Europe was of a variable quality.  Over 50% of 
the data eventually loaded for iSERVcmb either had missing data, corrupted data or both. The HERO 
system has handled 100+ different data formats as well as differing numeric and date formats. To 
ƛƳǇǊƻǾŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ Řŀǘŀ ōŜƛƴƎ ǎǳǇǇƭƛŜŘΣ I9whΩǎ data cleansing module provides the following 
functions: 

¶ Identification and quarantine of corrupted readings  

¶ Intelligent algorithms to clean data where there have been spikes, negative readings, changes 
in units and meter flips. 

¶ Estimated readings for missing meter reading and consumption meters. Estimated readings 
are automatically profiled if historical data exists. If no historical data exists, the loader 
produces a flat consumption profile. 

¶ Production of a set of meter exception reports sent to the data provider that show:  
o The number of readings loaded 
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o The range of data available 
o The percentage of estimated data in the meter 
o The meters that were not loaded 

уΦт I9wh w9thw¢LbD 

Figure 5 shows an example 
meter data quality report for 
a building. For each meter it 
presents the date range of 
the data loaded, the 
percentage of this data that 
has been estimated and the 
number of missing months 
ŦƻǊ ŀ ōǳƛƭŘƛƴƎΩǎ ƳŜǘŜǊǎΦ The 
traffic light colours are green 
when the data has no missing 
months and less than 2% is 
estimated, amber with no missing months and 2 to 5% of the data is estimated, and red when more 
than 5% of the data is estimated or there are missing months. 

The HERO Reporting Module allows users to log into the HERO website and configure sets of standard 
reports which can be automatically emailed out to end users in a series of formats such as Excel, Word, 
PDF and HTML. Users are able to produce individual reports on demand from the HERO library of 
reports. .  The HERO Reporting Module automatically generates 2 standard reports per building.  The 
first is a high level report that shows a summary of the building, its consumption and any potential 
savings that can be made.  The second report is very detailed and shows a breakdown at the services 
level for the building along with heat maps at the meter level where sub-hourly data is available. 

From simple building consumption reports to detailed reports, HERO is able to aggregate sub-hourly 
data up to a standard 
monthly consumption 
interval to produce a 
variety of graphs and 
reports to suit end user 
needs. 

The report in Figure 6 is 
central to the iSERVcmb 
project. It shows the 
tailored benchmark ranges 
for the iSERVcmb McKenzie 
House Case Study in red, 
orange and green bands, 
with the measured Rolling 
Annual Consumption per 
m2 for the building overlaid 
in blue columns. Rolling 
Annual Consumption is one 
ȅŜŀǊΩǎ Řŀǘŀ ǎǳƳƳŜŘ ǳǇ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƳƻƴǘƘ ǎƘƻǿƴΦ ¢ƘŜ 5ŜŎ нллс ŎƻƴǎǳƳǇǘƛƻƴ ǿƻǳƭŘ ǘƘŜǊŜŦƻǊŜ 
be the aggregation of the 12 months Jan 06 ς Dec 06.  

 
Figure 6 - Example iSERVcmb benchmark report - whole building level 

Figure 5 - Example report showing meter data quality 
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If the consumption is in the red band, iSERVcmb proposes that ǘƘŜ ōǳƛƭŘƛƴƎ άbŜŜŘǎ /ƘŜŎƪƛƴƎέΣ ǘƘŜ 
ŀƳōŜǊ ōŀƴŘ ƛǎ ά!ǾŜǊŀƎŜέ ǳǘƛƭƛǘȅ ǳǎŀƎŜ ŀƴŘ ǘƘŜ ƎǊŜŜƴ ōŀƴŘ ƛǎ άDƻƻŘέΦ 

уΦу I9wh 
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I±!/ ǎȅǎǘŜƳ 
ǇŜǊŦƻǊƳŀƴŎŜ 
ǎǳƳƳŀǊȅ 

The report alongside 
provides a summary of 
the performance of a 
.ǳƛƭŘƛƴƎΩǎ I±!/ 
systems relative to 
their benchmarks using the Red, 
Amber, Green methodology as shown 
in the previous report. 

уΦуΦн {ǘŀƴŘŀǊŘ aƻƴǘƘƭȅ 
/ƻƴǎǳƳǇǝƻƴ  

This is a simple building consumption 
report. The HERO system aggregates 
sub-hourly data up to a standard 
monthly consumption interval which 
gives a simple to read report. 

уΦуΦо {ǳōπƘƻǳǊƭȅ ƳŜǘŜǊ ǊŜǇƻǊǘ 
The ability to load sub-hourly data 
allows iSERVcmb to produce reports 
at the resolution of the supplied data. 
The two reports presented next show 
examples of these. 

The first report is a Carpet Plot. It finds 
the highest consumption value for the 
period chosen and splits it into 10% 
steps with purple being 0-10% and 
white being 90-100%. It is a very quick 
and visual way to identify operational 
anomalies. In this case the chiller 
pump comes on at 11:15 every night 
due to a commissioning oversight. 3 ς 
4% saving in AC system annual energy 
use resulted from rectifying this 
problem. 

 

 










































































































































