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It’s a wonderful world, let’s keep it that way.

Evidence shows 
that the past is  
our future.

The government’s target of 
an 80% reduction in harmful 
emissions by 2050 can’t 
be met by new build alone. 
For the simple reason, 
that 60% of the buildings 
that will be standing in 35 
years time have already 
been built. In recognition of 
this, Remeha has created a 
range of intelligent heating 
solutions specifically for 
the refurbishment of older 
properties. Our family of 
condensing boilers include 
the latest ‘super condensing’ 
technology, proven to cut 
carbon and NOx emissions by 
as much as 90%. That’s quite 
a turnaround, by anyone’s 
standards. To find out more 
call 0118 978 3434  
or visit remeha.co.uk
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Commercial buildings are big 
users of energy, responsible 
for 18%  of the nation’s  CO₂ 
emissions  – a fi gure that has 
remained static for the  past 20 
years  – according to the Carbon 
Trust. With heating accounting 
for a bout half a building’s 
 energy use, it is vital we address 
 effi  ciency if  the UK  is to achieve 
 its steep reduction targets.

New legislation  looks set 
to provide  incentives for 
 improvement measures. The 
Energy Effi  ciency (Private 
Rented Sector) (England and 
Wales) Regulations   make  it 
unlawful, under the Energy Act 
2011, to let  properties with an 
Energy Performance Certifi cate 
(EPC) of F  or G from 1 April 

2018, with penalties of up to 
£150,000 for non-compliance.

The implications  are 
signifi cant,  because 18%  of the 
UK’s commercial building stock 
currently has EPC ratings of F 
 or G and will require energy 
effi  ciency improvements. 

Reports show that  addressing 
heating effi  ciency is one of the 
simplest means of raising the 
EPC rating of ‘sub-standard’ 
properties to a D or E .  The 
Green Construction Board 
review identifi es replacing 
ineffi  cient boilers with 
condensing boilers as an 
eff ective  way to lift the EPC 
band of  lower-rated properties . 
In a study by Sweett Group, 
for the Investment Property 

Forum , condensing boilers and 
controls also score highly  as a 
low-cost, ‘quick win’ solution to 
improving a building’s  rating. 

Th e new legislation makes 
rapid progress in energy 
effi  ciency and carbon 
reduction a real prospect by 
encouraging little steps  towards 
big changes. Landlords take 
note – sometimes the simplest 
solutions are the best. 

James Porter,
Sales  director , 
Remeha Commercial

Simple steps to improved efficiency

T
he specifi cation of a heating system in a commercial 
building was relatively straightforward for engineers 
30 years ago, with gas boilers  the tried and tested 
norm for most. Now, the picture is much more 

complicated (page 4). 
With renewables and heat networks being promoted by the 

government, engineers often end up specifying a mix of 
technologies on the same site to hit energy targets.

 An example is Nottingham Trent University’s  refurbishment of 
offi  ces at 50 Shakespeare Street (page 8), which won  Project of 
the Year : Commercial/Industrial at the CIBSE Building 
Performance Awards. Heating is supplied by a biomass boiler and 
the Nottingham district heat network, and heat pumps provide 
heating and cooling to two meeting spaces. Performance data 
showing actual use at 30% below the design-stage calculation 
proves that the integration of the renewables ha s been a  success. 

The much-publicised performance gap tells us that systems do 
not always perform as well as engineers hope . However, 
investment – by a group of large property companies – in a data 
platform that identifi es HVAC energy 
ineffi  ciencies will help improve the 
situation (page 12). The software has 
already identifi ed £1.8m of potential 
annual savings among Better Building 
Partnership members,  proving that ‘big 
data’ can have a profound eff ect on the 
effi  ciency of our buildings.
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OF HEAT
THE FUTURE
A greener Grid, smarter technologies and more 
realistic carbon targets all point towards a big future 
for electricity and heat networks in the commercial 
heating market, says Ewen Rose

E
ngineers and government rarely 
agree, but an emerging consensus 
on heating is that the future  
looks electric. 

In its 2012 document The Future of 
Heating: A strategic framework for low 
carbon heat, the coalition government 
outlined its plans for ensuring the UK has 
affordable, secure and low carbon heating up 
to 2050. Its preference was for widespread 
deployment of air and ground source heat 
pumps, a greater role for heat networks, and 
gas playing a major role into the 2030s, but 
then diminishing. 

The process of decarbonising the National 
Grid is bearing fruit and a better 
understanding of embodied carbon means 
there is a huge opportunity to simplify 

systems and speed up installation by using 
primarily electric technology. 

With a much ‘cleaner’ electricity supply, 
the UK will be better placed to meet its 
carbon targets using electrically powered 
technologies. Many commentators believe 
the era of the heat pump is upon us, 
particularly as buildings will increasingly need 
cooling as well as heating. With a ‘greener’ 
Grid, heat pumps will not need to achieve 
particularly high coefficients of performance 
(CoPs) to meet carbon targets.

Even as the government continues its hasty 
retreat on subsidies, the revamped 
Renewable Heat Incentive (RHI) is expected 
to offer a boost to heat pumps.

According to its latest survey of the 
potential combined heat and power (CHP) 

and district heating market, the Department 
of Energy and Climate Change (Decc) 
believes heat networks could supply up to 
60% of total demand in the UK. The 
government committed £300m of support to 
networks in the Budget. 

While policy-makers are putting their 
weight behind district heating, however, not 
all building services engineers are convinced 
of the government’s focus – or of the 
technology’s potential.

Networks
Though decentralised networks making use 
of waste heat from incineration, CHP and 
other processes have the backing of 
government and planners, the disappointing 
performance of some heat networks is giving 
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some operators sleepless nights. 
Many of these performance issues  

have been caused by the oversizing of 
equipment and the inappropriate installation 
of systems on small projects, but fortunately 
action is being taken to address this. A Code 
of Practice for Heat Networks was published 
by CIBSE and the Association for 
Decentralised Energy last year, setting out 
minimum and best-practice standards for 
engineers and developers. 

The push for electricity does not 
necessarily mean we will have to rip out, or 
make redundant, the country’s miles of gas 
networks – there will be greater focus on 
decarbonising that, too, by employing more 
biofuel (see news, page 7, CIBSE Journal). 

However, the long-range forecast for CHP 
is less rosy because, as the grid decarbonises, 
its carbon contribution will be less positive. 
The window remains ajar on cost grounds, as 
the ‘spark gap’ price difference between gas 
and electricity continues – so producing your 
own energy on site, and capturing the waste 
heat, will stack up for a while at least.

Funding for the RHI will increase to £1.15bn 
by 2021, to help generate ‘a further 20TWh of 
renewable heat by 2020’, according to Decc, 
which hopes this will create more than 
800MW of additional renewable heating 
capacity. It also believes the cost of 
introducing innovations will tumble by as 
much as 11% as the RHI drives uptake.  

However, many believe the scheme is too 
heavily weighted towards biomass. They 
claim the RHI must extend its reach to a wider 
range of options to build the market properly, 
and they hope the current consultation will 
deliver important changes.  

Solar thermal is seen as a neglected 
technology and Tim Rook, technical director 
of the Building Engineering Services 

Association (Besa), believes the government 
has ‘scored an own goal’, by reducing support 
for it through the RHI. 

‘Solar thermal is one of the most reliable 
and cost-effective renewable solutions, and 
missed out in the face of the rapid growth of 
PV,’ he says, adding that cutting subsidies can 
often be the right thing to do.

‘The government has an important role in 
market creation,’ says Rook. ‘But sometimes 
the retreat of government is even more 
important, as it gives engineers the 
opportunity to “engineer” and deliver the 
most sensible and appropriate solution, 
rather than just chasing a subsidy.’

Aecom’s director of sustainability and 
advanced design, Ant Wilson, says the 
government was right to try to get subsidies 
‘to a point where people don’t make profit’. 
He believes the market should be largely 
self-sustaining by now, adding that early 
adopters ‘are laughing all the way to the 
bank’. However, he agrees that improved 
subsidies for solar thermal make more sense 
than for biomass, which ‘is a carbon emitter’.

Skewed
The removal of government subsidies means 
clients also have to consider ‘the real value of 
investments, rather than skewed elements’, 
to ensure only the most appropriate 
technologies are deployed, says Geoffrey 
Palmer, director for building services at 
Sweco UK. ‘Carbon equates to money in 
running costs, and end users will need to 
be better educated if lower energy options 
are to be sought by purchasers as a 
differentiator,’ he adds.

However, according to Wilson, the focus 
should now be on reducing demand: ‘There 
has to be a greater emphasis on improving 
the efficiency of building envelopes. We 

can’t get much further just by tweaking the 
performance of individual technologies.’

A fly in the ointment for heat pumps is the 
way carbon footprint is calculated, however,  
and alternative methods may be needed to 
get the focus onto energy efficiency. ‘On 
new build, our CO2 emission factors are 
based on a three-year average. If you use a 
15-20-year average, the project carbon 
savings will be lower and more realistic,’ says 
Barny Evans, renewable energy and 
sustainable development consultant at WSP 
Parsons Brinckerhoff. ‘Heat pumps 
encourage energy efficiency and operate 
best in efficient buildings, but this represents 
a challenge as we have not been as 
successful in energy efficiency as we hoped.’

The UK remains unusual in focusing its 
policies around CO2 emissions – most other 
countries use kilowatt hours (kWh) as a 
benchmark for building performance. 

‘Increasingly, we are seeing that this may 
be a better – or at least equally important 
–approach,’ says Evans. ‘It is more 
fundamental and long term than CO2 
emissions, which can vary depending on 
energy sources. It also has the benefit of 
reducing the end user’s energy bills.’ 

He also thinks energy storage will play a key 
role: ‘Thermal demand in the UK peaks at 
around 300GW, while the electrical demand 
peaks at around 55GW. As the thermal 
demand is electrified, we will need to deal 
with these spikes in demand, although it will 
reduce as we become more energy efficient.’

Wilson fears large-scale district heating 
schemes contain too much embodied 
carbon, and says we should be looking for 
simpler, smaller and more easily installed 
approaches. ‘Clever solutions that involve 
multiple technologies and large storage 
vessels with extra coils and so on are bound 

The UK is unusual in 
focusing its policies 
around CO2 emissions; 
most countries use 
kilowatt hours as 
a benchmark for 
building performance

ANALYSIS COMMERCIAL HEATING
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THE CONSULTANTS AND CONTRACTORS CHOICE.
For further information or to receive a technical guide tel: 0208 783 3050 or email: info@stokvisboilers.com

www.stokvisboilers.com

ECONOPLATE
H SERIES
Heat Interface Units
Providing heat and hot water 
for private apartments, housing
association homes, student flats
and sheltered housing.

• Compact
• No multiple gas assembly
• No flues
• Cylinder space not required
• Rapid/accurate response through plate

heat exchanger and control
technology 

• Renewable energy implemented
easier in central/communal plant room 

• Central boiler house
• Can install facing into landlord areas 
• Meter reading and energy bills can be

carried out remotely from a central
location BUILT IN THE UK
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to have more carbon involved in their 
manufacture,’ he says. ‘You also need to put 
quite complex control solutions in place to 
make it all work when it would be more 
sensible [cheaper and easier] to put more 
emphasis on reducing loads in the first place.’

Complex
Rook agrees that the performance of heat 
networks is a concern: ‘Modern, well-
insulated buildings need less space heating, so 
it is much more about hot water. This makes it 
hard to get the heat-loss calculations right. 
We need to stress the importance of 
sub-metering, as better data will be crucial to 
improving performance.’

To this end, billing and monitoring 
company Guru Systems has developed 
software to analyse data and identify 
opportunities to improve the efficiency of 
heat networks. This data has helped define 
performance standards that are set to 
underpin a new compliance system within 
the Code of Practice. A pilot scheme using 
the metrics will start this summer, says Phil 
Jones, chair of the CIBSE CHP and District 
Heating Group. CIBSE has just published a 

second Code of Practice, for surface water 
heat pumps, in conjunction with the Heat 
Pump Association and the Ground Source 
Heat Pump Association. Jones presented a 
paper on this at the Technical Symposium.

However, David Pepper, managing director 
of boiler and water heater manufacturer 
Lochinvar, warns: ‘District heating is the 
current flavour of the month, which means 
there is a danger of it being shoe-horned into 
the wrong applications.’ 

Jones concedes heat networks have been 
inappropriately specified in the past, but 
claims: ‘If you follow the code you will have a 
good scheme in place.’

Martin Crane, director of Carbon 
Alternatives – who also gave a paper at the 
symposium – believes long-term support for 
the technology will lead to efficient networks 
and significant CO2 savings. ‘There needs to 
be a plan to work out how all the little 
schemes across, say, London will get 
connected up.’

Many industry observers believe the future 
of heating will be characterised by a mixture 
of solutions, with the accent on reducing 
complexity and improving integration.

Well-insulated buildings 
need less space 
heating; it is more 
about hot water. This 
makes it hard to get 
heat-loss calculations
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W
hen Nottingham Trent 
University (NTU) acquired a 
listed building in the heart 
of Nottingham in 2012 as 

the future new home for its central 
administration team, the University’s 
in-house engineering department knew it 
had a difficult task ahead. 

Built in 1887, 50 Shakespeare Street is a 
Grade II listed former council register office. 
Over its lifetime the building had suffered 
years of neglect, bomb damage and 
unsympathetic refurbishments – and, with 
an Energy Performance Certificate (EPC) 
rating ‘F’, it was obvious the building was 
also leaking energy. 

Four years on and the building’s 
transformation has been nothing short of 
miraculous. Now fully refurbished and 
restored by the university, this Romanesque 
gem is an exemplar of energy efficiency; its 
EPC rating has improved significantly from 
an F to a B – a similar rating to an equivalent 
newly built scheme. Also, after a year’s 
occupation, the scheme delivered a B 
Display Energy Certificate (DEC) for 
operational energy, well below the energy 
use expected for a building of its type. 

The success of this challenging 

Nottingham Trent University has successfully integrated a 
biomass boiler and district heating system in a challenging 
retrofit project involving a neglected Victorian register 
office. This triumph scooped Commercial Project of the 
Year for the university engineering team at the 2016 CIBSE 
Awards. Andy Pearson reports

DELIVERY

refurbishment was recognised by CIBSE in 
this year’s Building Performance Awards 
when the project won the Commercial/
Industrial category. The Judges said the 
project had ‘a very good focus on energy 
efficient design’. 

The low energy refurbishment came 
about because sustainability is a high 
priority for the operation of the NTU estate. 
The university has a goal to reduce overall 
carbon emissions by 48% from a 2006 
baseline by 2020. So when, in 2012, the 
engineering department embarked on 
refurbishing 50 Shakespeare Street, it 
wanted to develop the most energy 
efficient solution that it could for the  
listed building. 

‘We were looking to maximise the 
carbon savings where we could with this 
building,’ says Simon Smith, chief engineer 
at Nottingham Trent University.

To understand the scale of the task that 
lay ahead with the refurbishment, the team 
set out to estimate the existing building’s 
annual energy and carbon emissions. The 
building’s age and construction meant that 
it was not possible simply to use standard 
benchmark energy and carbon figures. As 
such, steady-state heat losses were 

calculated and normalised using degree 
day analysis. The calculated annual heating 
load was then substituted into the relevant 
benchmarks for the building within CIBSE 
Guide TM46 for type 18 University Buildings 
and the ECG 016 Guide: Energy Use in 
Offices. The results show that if the building 
were to remain unchanged, then energy 

The low energy lighting 
scheme is based on LEDs and 
high frequency T5 fittings

REGISTERED
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Tall windows provide 
signifi cant daylight

usage was estimated at 354kWh·m-2·year-1 

and CO2 emissions at 87.1kgCO2m-2·year-1.
The engineering department also carried 

out a full survey of the building and its 
existing services. This enabled the team to 
identify potential improvements in the 
building fabric, and to understand the 
constraints of the building on any future 
servicing solution.   

The fi rst step in reducing carbon 
emissions was to install high performance 
roof insulation and to refurbish 63 of the 
building’s 68 single-glazed sash windows, 
which included fi tting ultra-thin, high 
performance double glazed units. The 
remaining fi ve windows were beyond repair 
and had to have bespoke replacements 
fi tted. Improvements to the fabric resulted 
in a 22% reduction in energy use and an 
18% reduction in carbon emissions. 

‘Because it was a listed building there was 
a limit on what fabric improvements we 
could undertake,’ says Smith.

In addition to the fabric improvements, 
the scheme also set out to reduce energy 
used in ventilation and lighting (see 
‘Lightening the load’, page 10).

Improvements to the building’s fabric 
and lighting are calculated to reduce 
annual energy use by 28% and the 
associated carbon emissions by 30%. 

Although these savings are signifi cant, 
the team then set out to see what additional 
carbon savings could be achieved through 
the use of low and zero carbon 
technologies in the building. A number of 
options were considered, including 
gas-fi red heating, connection to 
Nottingham’s district heating system, air 
source heat pumps, a biomass boiler and 
various combinations of these diff erent 
technologies.

A calculation of associated energy use, 
carbon emissions and costs showed that a 
new biomass boiler, supported by a 
connection to Nottingham District Heat 
Network, was the most suitable option to 
maximise both energy and carbon savings. 
The biomass boiler, which includes a 
thermal store to ensure it runs effi  ciently, 
supplies approximately 75% of the heat. The 
remaining heat energy is provided by a 
220kW connection to the Nottingham 
District Heating Scheme.

Baseline energy usage and CO2 emissions 
from the biomass boiler and back up district 
heating would be 259.46kWh·m-2·year-1 and 
14.38kgCO₂m-2·year-1 respectively. When 

After a year’s 
occupation, the scheme 
delivered a B Display 
Energy Certifi cate for 
operational energy use, 
well below the energy 
use expected for a 
building of its type

Grade II listed 50 Shakespeare 
Street, built in 1882

Entries for the CIBSE Building 
Performance Awards 201 7 open on 
Monday 9 May. The deadline for 
entries is Thursday 15 September. 
Visit www.cibse.org/bpa
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this option is coupled with improvements 
to the building fabric and lighting, annual 
energy use is calculated to reduce by 27% 
and carbon emissions by more than 83%, 
when compared to the existing building.

Radiators are used to heat the building. 
The LPHW system is zoned floor-by-floor 
and is controlled through the university’s 
centralised Trend building management 
system with local control provided by 
thermostatic radiator valves. NTU carried 
out a series of thermal and CFD modelling 
exercises to ensure the design would 

perform as intended, including an 
assessment of the effectiveness of the 
natural ventilation and the potential for the 
building to overheat, in addition to checks 
on how the proposed radiator locations 
would distribute heat. 

This modelling highlighted the potential 
overheating risk of installing full-height 
partitions in the basement offices, which 
would have prevented effective cross 
ventilation, for example. 

One of the most challenging aspects of 
the project was installation of the new 
150kW Hargassner biomass pellet boiler, its 
fuel store and associated buffer vessel in the 
confines of the building’s sub-basement, 
which was to become the main plant room 
for the building. The room was far from 
ideal; it had limited space, a low soffit and 
access was via an existing staircase, down 
which everything had to be manhandled. 

Along with the boiler, the room also 
accommodates the 200kW plate heat 
exchanger for connection to the district 
heating, electrical control panels and a 
touch-screen building management 
system – which features programmable 
time clocks to all mechanical plant to 
ensure systems only operate when needed, 
saving both energy and money.

All utilities are metered with radio 
equipment fixed to each meter to allow 
consumption to be closely monitored 
through the BMS remotely.

In addition to the wet heating system, the 
servicing solution includes two reverse cycle 
heat pumps serving the court room and 
boardroom. These rooms are used for formal 
functions and events, which means that on 
occasions occupancy levels will be high and 
that they have the potential to overheat, 
even with the windows open. To ensure 
conditions remain comfortable, the heat 
pumps supply both cooling and heating.

Total cost of the mechanical and 
electrical works was £900,000 but, in 
addition to the energy cost savings of 
£10,000 a year, the university also gains 
£15,000–£20,000 a year income from the 
government’s Renewable Heat Incentive. 

Despite the building being listed and on 
a city-centre site, the NTU team has 
managed to deliver a building that 
exceeded the challenging targets the 
team set. In the first year, its DEC energy 
use figure of 178kWh·m-2·year-1 was 30% 
lower than the figure the university’s 
engineering department calculated at the 
design stage. No wonder the CIBSE judges 
were impressed.

When it was built, the openable sash windows 
provided daylight and natural ventilation to 
the 19th century building. The engineering 
team have stuck with this solution for the 
building’s 21st century makeover, which also 
eliminated the need for ventilation plant and 
its associated ductwork installation.  

Critically, the building’s tall windows and 
high ceilings also admit a significant amount 
of daylight. The use of glass partitions, rather 
than solid walls, ensures maximum daylight 
penetration on the office floors. A low energy 
lighting scheme based on LEDs and high 
frequency T5 fittings supplements the natural 
light. Previous experience with intelligent 
lighting systems meant that, on this project, 
lighting control is through local switching 
combined with absence detection. This allows 

Lightening the load
the users full control of the lighting, while 
ensuring the lights do not remain on when 
the room is unoccupied. The only exception 
to this strategy is in the court room, a large 
function room on the top floor, where the 
LED lighting is controlled from a local lighting 
control system to allow an appropriate lighting 
scheme to be set for the various events taking 
place in the room.

To reduce the need for artificial lighting, the 
engineers also reinstated a large roof light at 
the top of the main circulation staircase, which 
had been removed and covered with bitumen 
felt at an earlier stage in the building’s life. At 
the same time, openable vents were added to 
the roof light to allow the light well to act as 
a ventilation chimney, to aid air movement in 
the building.

The Hargassner biomass pellet boiler sits in the building’s sub-basement, which acts as the main plant room

CIBSE May16 pp08-10 Nottingham Trent Supp.indd   10 22/04/2016   17:47
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THE NEW

PLANAR RADIATOR

UNBEATABLY
TOUGH.

It looks stylish, yet it’s robust
enough to withstand the knocks
of heavy traffic in commercial 
environments.

And we’re proud to say 
it’s made in the UK.

Find out more at Stelrad.comDesigner Series

Our
best sellers

K1, 450 x 800mm
£189.42*

K2, 600 x 600mm
£266.98*

*Prices exclude VAT
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I
t can be time consuming to identify 
faulty or incorrectly set HVAC controls. 
They can have an adverse affect on 
comfort levels and lead to high levels 

of wasted energy – yet finding information 
in a building management system (BMS) to 
optimise performance can be painstaking. 
Busy facilities management (FM) teams can 
end up responding to occupier complaints 
rather than proactively managing efficiency.

In 2013, Demand Logic launched a system 
that monitors thousands of HVAC and meter 
data points, and finds the ones making 
excessive demands on the plant, causing 
comfort problems and wasting energy. In the 
pilot project at King’s College, London, the 
system identified opportunities to save at 
least £390,000 in annual energy costs. 
(See ‘Knowledge is power’, CIBSE Journal, 
December 2014). 

The system is now being adopted by some 
of the UK’s largest property companies. 
Members of the Better Building Partnership 
– including Canary Wharf Group, Land 
Securities, M&G Real Estate, TH Real Estate, 

Software that analyses services data is helping to slash the 
energy bills of UK’s leading property companies by 10-30%. 
Better Building Partnership’s Chris Botten explains how 

The Crown Estate and Transport for London 
– are all using Demand Logic to improve 
building performance. 

The system collects data through the BMS 
and analyses it, producing simple graphics 
and tables that help building teams identify 
potential operational improvements. By 
making HVAC and meter data immediately 
accessible via a familiar social media tool, 
these BBP members are improving energy 
efficiency, increasing comfort levels, saving 
on maintenance time, reducing their energy 
bills and cutting CO2 emissions.

In most large commercial buildings, the 
internal environment is managed by the 
HVAC system, which typically includes 
boilers, chillers and air handling units. These 
are controlled and monitored by a BMS. The 
plant responds to hundreds of smaller 
devices, such as fan coil units, asking for hot 
or cold water, or air.

A device fitted to the BMS sends data to 
Demand Logic’s cloud service, where 
software analyses it, producing live graphics 
and tables of equipment and building 

DATA GETS
SERIOUS

Transport for London’s Albany House (pictured, page 14)
This Demand Logic rogue finder graphic for Albany House identified individual faulty fan coil units making 
plant run unnecessarily. The building team investigated and fixed the problem, saving them time checking 
units in difficult-to-access areas. 

Terminal unit rogue finder: Albany House fan coil units
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BIG DATA ENERGY EFFICIENCY

FINANCING – THE FACTS
�  Companies pay an annual 

subscription, which includes 
installation, access to the online 
platform, remote support from 
Demand Logic’s engineers and 
reviews of progress on actions

�  Average energy cost savings: 
10%-30%

�  Average payback: within nine 
months

�  Helps deliver £1.8m  of energy 
cost savings annually for BBP 
members and occupiers

performance. Building managers can log on 
to  view these graphics via an online platform, 
sort information in tables, chat about the 
action required and take maintenance 
action to address anomalies.

BBP members have installed Demand 
Logic across buildings of diff erent ages, sizes 
and uses. In less than two years, the  system is 
identifying £1.8m of savings  per year and 
cutting building energy costs by between 
10% and 30%. Here are the biggest wins:

Canary Wharf
In 2015,  Canary Wharf Group awarded 
Demand Logic a £50,000 Cognicity 
Challenge prize and the opportunity to 
implement its technology at Canary Wharf .

The installation and pilot of Demand 
Logic’s technology in 25 Churchill Place  – a 
50,630m2 offi  ce building  – identifi ed annual 
energy effi  ciency savings  of more than 
£100,000 and improved temperature control .

Land Securities
Land Securities uses Demand Logic across 
more than 232,200m2 of offi  ce, retail and 
other space, after a  pilot at Dashwood House  
– a 14,770m2 offi  ce building  – contributed to 
 £100,000 of savings in the fi rst year.

Maximising the use of BMS data has helped:
● Improve comfort levels for building users, 
proactively managing temperatures, lighting 
and air quality  – for example, reducing likely hot 
and cold spots
●  Building teams to track down malfunctioning 
equipment quickly, saving time and money on 
maintenance, particularly for equipment in 
diffi  cult-to-access areas . It has also extend ed 
plant lifespans and enabled transitioning to 
condition-based maintenance,  improving 

Benefits for BBP members
building comfort levels and effi  ciency
● Support and streamline the commissioning 
process,  confi rming that equipment has been 
 installed and confi gured correctly through 
automatic fault detection 
● Provide a user-friendly social media interface 
for building teams, making data immediately 
accessible in a familiar format  – including a 
table view that allows a rapid overview of many 
devices and fi ltering for conditions
● Save 11,800 tonnes of CO2 each year.

 M&G Real Estate, 3 Temple Quay: This major plant watchdog graphic  identifi ed boilers and chillers 
running at the same time (green) and boilers running out of hours (red), which the building team 
investigated and resolved.

3 Temple Quay – chillers and boilers
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At 20 Fenchurch Street, a 63,900m2 joint 
venture development with Canary Wharf 
Group, Land Securities installed Demand 
Logic during fit-out commissioning, 
monitoring 175,000 data points in real time. 
This enabled the team to resolve issues more 
quickly, not only for the base building but 
also for the fit-out works. For instance, when 
one occupier experienced problems during 
fit-out, the graphics clearly showed the 
spikes in consumption on their floor, and the 
fit-out team could quickly rectify the issue.

M&G Real Estate
M&G Real Estate uses Demand Logic with 
property services company CBRE at 3 
Temple Quay. In the first six months, 49 
energy-saving opportunities were identified. 
Those already implemented are delivering 
annual savings of £19,400 and cutting CO2 
emissions by 260 tonnes.

TH Real Estate
TH Real Estate used Demand Logic during the 
commissioning of The Steward Building, a 
4,500m2 office development, to analyse 
25,000 data points. Altogether 70 actions were 
flagged, with 45 resolved before practical 
completion and others further investigated, 
improving the commissioning process. 
Specific issues were identified on 20% of 136 
chilled beams. Demand Logic is now used in 

When Land Securities started to understand 
the capabilities of the system, the team 
was keen to trial Demand Logic during the 
commissioning process. 

This initially proved challenging, however, 
because of contractors’ resistance to accepting 
new technology at a late stage in the process, 
when they believed it could affect their ability 
to meet the project programme. To overcome 
this issue, Land Securities is now writing this 

Using Demand Logic during commissioning
requirement into its construction contracts 
early on. 

TH Real Estate also wrote Demand Logic 
into commissioning contracts for The Steward 
Building, where the remote analysis improved 
the process, identifying snags in the HVAC 
control system – particularly errors in time 
schedules and terminal unit performance that 
would commonly only become apparent on 
occupancy of the building.
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several other TH Real Estate buildings, 
including 133 Houndsditch (18,580m2), where 
savings of up to £50,000 have been identified.

Transport for London
TfL uses Demand Logic across 98,000m2 of 
office space, giving improved interaction 
between engineering managers and service 
providers, as well as identifying faulty 
equipment, heating and cooling systems 
running out of hours, and space being 
heated and cooled at the same time. 

Working with different BMS systems
After trialling Demand Logic on a Trend BMS, 
Land Securities wanted to use it in other 
buildings. But, initially, the system was not 
compatible with the BACnet protocol, an 
open international standard used by major 
BMS manufacturers. This was addressed when 
Demand Logic – together with Environmental 
Design Solutions (EDSL), London South Bank 
University and sustainability consultancy Verco 
– secured Innovate UK funding to test and 

develop a BACnet communications protocol. 
For the pilot, Land Securities provided One 
New Change, a 52,300m2 building, combining 
commercial offices and retail space that is one 
of the largest BACnet sites in Europe. Through 
this study, Demand Logic has developed a 
BACnet version of its system, which is now used 
in the UK and USA.

To read the article in full, visit the Better 
Building Partnership at http://bit.ly/1VnKD2v

In less than two years, 
Demand Logic is 
identifying £1.8m of 
savings per year for 
BBP members and 
cutting building energy 
costs by 10-30%

Albany House
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HIGH EFFICIENCY BOILERS
FUTUREPROOF

Available for a wide range of Commercial and Industrial applications 

• Wall-hung boilers; 6 models, outputs from 58 to 175 kW
• Floor standing boilers; 10 models, outputs from 40 to 575kW
• 
• Most models available ex stock; delivery to mainland UK within 2 working days

Want to know more about Lochinvar condensing boilers? 
Check www.lochinvar.ltd.uk or get in touch with one of our territory-based Area Sales Managers

www.lochinvar.ltd.uk
Email:  info@lochinvar.ltd.uk
Tel: +44 (0) 1295 269981
 @LochinvarLtd
 Lochinvar Ltd

CPM Boiler  |  EcoKnight Boiler
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T
raditionally, commercial heating 
systems have been designed at 
82/71°C or 80/60°C flow and 
return. But at these temperatures a 

condensing boiler performs only slightly 
better than a high efficiency non-
condensing boiler.

For gas boilers to condense properly, thus 
extracting the waste heat from flue gases, 
they need to have a return temperature 
below 54°C. System designers are looking to 
lower return temperatures by increasing the 
operating temperature differential of their 
systems. The pursuit of low ownership costs 
from condensing boiler systems is one driver 
behind this. If operating temperatures are 
reduced – or temperature differentials 
widened to offer a lower return temperature 
– then major efficiency gains can be made.

The larger flow/return temperature 
differential was traditionally the reserve of 
large steel boilers with high water content, 
but no condensing capacity. Now specifiers 
and consultants want this capability, plus all 
the benefits associated with smaller 
condensing boilers: fully modulating, high 
turndown ratio for accurate load matching; 
high operating efficiencies; low NOx 
emissions; rapid response; and compliance 
with government legislation. Plus, 
maintaining higher flow temperature is 
useful for hot water heating. 

For example, with a flow temperature of 

Ensuring low return 
temperatures is essential 
if boiler efficiencies are to 
be achieved. Hamworthy’s 
Trevor Struck explains the 
benefits of wider differential 
temperatures

80°C and return temperature of 40°C or 50°C 
using natural gas, boilers have the 
opportunity to condense as well as provide 
higher temperature water for driving a 
calorifier or plate heat exchanger. If using a 
boiler with maximum 20°C differential, the 
flow temperature would reduce to 70°C to 
allow 50°C return (enabling condensing 
operation). This would result in longer heat 
up times for hot water, or a greater heat 
transfer area needed to deliver the same 
performance.

Vital Energi technical manager Ian 
Spencer echoes these thoughts. ‘We’re 
always looking at designs to try and lower 
flow temperatures and increase temperature 
difference between flow and return,’ he says. 
‘This is not just to take advantage of the 
condensing boiler and improved efficiency, 
but also to reduce flow rates, lower pump 
operating costs, and reduce heat losses from 
pipework.’

Lower flow rates lend themselves to 
smaller pipe diameters. Smaller pipes are 
cheaper to purchase, easier to install and 
waste less energy, as a smaller surface area 
lowers heat emissions.

Under pressure
Some modern condensing boilers have 
quite significant pressure losses when 
operating with narrow differential 
temperatures. By using a wider differential 
temperature, and thus lowering flow rate, 
the pressure loss can be reduced, which has 
a substantial effect on pump size. 

Take a modern low-water-content boiler 
with reasonably high-pressure loss associated 
with the heat exchanger. If design differential 
temperature is increased from 20°C to 40°C, 
the flow rate through the boiler will be 
halved. The associated pressure loss through 
the boiler, however, is not just halved, but 
quartered. This allows the use of smaller 
pumps with lower purchase cost and 
reduced lifetime energy consumption.

With the continued drive for carbon 
reduction, and related incentives for 
adopting renewable energy, more projects 
are specifying dual heating sources, where 
condensing boilers are used to support the 
renewable energy source.

We are increasingly seeing 30°C or 40°C 
differential temperature requirements in 
new-build projects, in particular district 

STANDARDS

AIMING
LOW FOR
HIGHER

The Movement, a new 
mixed-use scheme in 
Greenwich, London
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CONDENSING BOILERS TEMPERATURE DIFFERENTIALS

heating networks where boilers are 
supporting combined heat and power (CHP) 
plant for when the base load is exceeded.

CIBSE guidance AM12 – Combined heat 
and power for buildings, makes specific 
reference to designing district heating 
schemes with a minimum of 30°C 
differential temperature. This is to keep flow 
rates and pipe sizes small, and to maintain a 
low return temperature, even at low load 
conditions, for more efficient plant 
operation. 

Using condensing modular boilers that 
operate with design differential 
temperatures complements district heating 
system requirements. This simplifies pipe and 
control systems, as well as enabling rapid 
response to frequent and often sizeable 
changes in heat demand.

Heat networks
Heat networks typically have diverse load 
requirements. When installing CHP in a heat 
network, designers need to look at the 
minimum load very closely, as the unit will 
be running continuously to meet base load 
heating requirements.

The minimum input from the boiler 
should match the base load covered by CHP, 
but also have capacity to cover the full 
system load for security of supply to the 
buildings in the heat network.

During low load conditions, it is essential 
to have sufficient turndown within the boiler 
plant to match the base load accurately 
without wasteful cycling. But the boilers also 
need to be running in their most efficient 
state – at or near their minimum 
modulation, as in part-load. This maintains 
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This graph shows the diversity of heat load that needs to be matched throughout the year. Using a modular boiler 
system with high turndown ratio to support the low carbon heat source (such as CHP) enables the demand to be 
closely matched with little energy waste

Plantroom at The Movement 
scheme in Greenwich with modular 
condensing units in the background 
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very high operating efficiency and keeps 
carbon emissions to a minimum.

System dynamics dictate how often boilers 
actually condense, based on return water 
temperature, which will reduce as system 
loads increase with more energy consumed 
from the circuit. A modular approach, such 
as the one used in The Movement mixed-
use scheme in Greenwich, allows the 
increasing load to be met by more boilers 
operating at part load conditions.

As system demands increase, boiler load 
will increase towards full load capacity. At this 
point, system return temperatures should be 
low and the boilers will continue to operate 
in condensing condition.

Often, only parts of the building will be 
used when the development is first opened 
until the dwellings, offices or commercial 
units are sold or leased out. With a modular 
boiler system you can design the system with 
enough boilers to match the maximum 
demand, but will not need to have all boilers 
operating from the outset, therefore not 
wasting fuel and energy heating up dwellings 
that are not in use. You can expand the 
system as the building fills up, switching 
boilers on incrementally when more people 
occupy the building. 

The industry recognised that not all heat 
networks were delivering on promises, 
because of bad practices in design. CIBSE 
responded to this with its Heat Networks: 
Code of Practice for the UK. Setting 
standards is essential to ensure systems 

deliver the proposed benefits for their life. 
The code has become the ‘go to’ document 
with customers now requesting their 
specifications be designed to it.

Ian Spencer uses the guide. ‘On the 
secondary side system that connects to our 
systems, we still find three-port control valves 
on cylinders and standard lockshield valves 
on radiators,’ he says. ‘This results in high 
return temperatures.’

He says the CIBSE Code of Practice offers 
valuable information to help when 
designing secondary side systems 
connecting to a district heating network.

‘Using two-port control valves and variable 
speed pumps with presettable and lockable 
lockshield radiator valves helps maintain low 
return temperatures,’ he adds.

Spencer says optimising system design 
can save huge amounts over the lifetime of 
the heat network. ‘Any improvement on 
system efficiency lowers running costs. 
When operating systems for 30 years it’s 
incredible what even a 0.5% improvement 
makes to costs and carbon emissions,’  
he says.

We can’t predict what will happen in the 
future but it will always be important to have 
a mix of products that complement each 
other. Ultimately the system needs to deliver 
the right amount of heat at the right time in 
the most efficient way with no waste.

The industry recognised 
that not all heat 
networks were 
delivering on promises, 
because of bad 
practices in design

TREVOR STRUCK is a product manager at 
Hamworthy Heating

Modular condensing boilers with high turndown ratio allow for close load matching

CIBSE HEAT NETWORKS: 
CODE OF PRACTICE FOR 
THE UK
The code was introduced to assist 
in raising the standards of heat 
networks from design, building 
and operation.

Under the code are six broad 
goals to help achieve the strategic 
aims:

�  Correct sizing of plant and 
network

�  Achieve low heat network heat 
losses

�  Achieve consistently low return 
and flow temperatures

�  Use of variable flow control 
principles

�  Optimise the use of low carbon 
heat sources to supply the 
network

�  Delivery of a safe, high-quality 
scheme where risks are 
managed and environmental 
impacts controlled

�  The code is available from the 
CIBSE Knowledge Portal at 
www.cibse.org/knowledge
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SPONSORED ADVERTORIAL

SIMPLY EFFICIENT HEATING
Space heating is one of the greatest challenges in the drive to raise the energy performance of  
our buildings. But with Remeha’s affordable, energy-efficient heating equipment, the solution  
to improved reliability and efficiency doesn’t have to be complicated, disruptive or costly. 

3D view with isolation removed The frame

With increased legislation encouraging us to 

improve the energy and carbon performance  

of our buildings, heating is an excellent 

starting point for efficiency measures as it  

is the largest single end-user of energy.  

The solution needn’t be complicated either 

– simply replacing any inefficient boilers with 

high efficiency condensing boilers can achieve 

energy and carbon savings in the region  

of 30%, according to the Carbon Trust. 

Remeha has been producing energy-efficient 

commercial heating and hot water solutions 

since 1935, earning a reputation for quality, 

reliability and excellence. An early pioneer of 

condensing technology, we continue to 

innovate with a range of flexible, easily-

installed wall-hung and floor-standing high 

efficiency boilers offering individual outputs 

from 8.9 to 1303 kW and extended design 

options for an effective route to rapid energy 

and carbon savings. 

Bespoke rig system
Tight refurbishment schedule to meet? 

Restricted space in the plant room?  

One of the simplest, most efficient means  

of retrofitting condensing boilers is to install 

multiple high efficiency Remeha Quinta Pro 

boilers in sequence on a bespoke designed  

rig system. 

Flexible – Remeha’s bespoke rig system  

design and manufacturing service offers an 

unlimited choice of configuration options for 

unprecedented flexibility in floor planning 

design. This versatility makes it easier to meet 

the heat output demand of the building more 

accurately, reducing energy waste. At the 

same time it can accommodate any size or 

shape constraints of the plant room for faster 

installation, reduced on-site labour and 

minimum disruption. 

Small dimensions – The small footprint of the 

bespoke rig system enables the heat demand  

to be met in a fraction of the area occupied  

by the previous boilers, often freeing up  

valuable space. 

High quality – The boilers are delivered  

on site in a pre-assembled wheeled unit 

manufactured from fully welded Epoxy 

Powder Coated 40mm2, ready for easy 

connection to the existing heating system  

and with fully adjustable legs for levelling after 

final positioning. Quality control is excellent  

as the pre-configured unit is pre-tested and 

delivered as a whole system, rather than 

individual components. 

Time-saving – Tailored to meet every 

individual requirement and designed for easy 

installation, the Remeha bespoke rig system 

allows more projects to be completed within  

a set period of time, making it the perfect 

solution for organisations carrying out  

several refurbishment projects within a  

short timeframe.

Remeha condensing boilers have the proven 

ability to transform a building’s energy 

performance. With flexible design options   

like the bespoke rig system offering rapid  

return on investment, immediate and  

long-term savings and minimum disruption,  

they are a win-win solution to improved 

efficiency. Why waste when you could save?

Remeha Commercial –  
Engineering Excellence

The high efficiencies of the 
Quinta Pro boilers has allowed 
us to achieve the improved 
reliability and effectiveness 
of heating we were aiming 
for in our schools, whilst the 
flexibility of the rig system 
has meant that we have 
been able to carry out more 
refurbishments than would 
otherwise have been possible 
within the holiday period. 
This is a rapid, high-quality 
solution that we would hope  
to use again in the future. 
PETER UDALL, SERVICE DIRECTOR FOR 
DESIGN AND TECHNICAL SERVICES, 
GATESHEAD COUNCIL 

For more information,  
call us on 0118 978 3434,  
email boilers@remeha.co.uk  
or visit www.remeha.co.uk
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THE INTELLIGENT SYSTEM APPROACH EXCLUSIVELY FOR PUMPS 

TOTAL INTELLIGENCE ON DEMAND

Grundfos iSOLUTIONS are developed specifically for pump operation. Through an intelligent combination of components and expert 
advice from Grundfos, they drive down your costs, reduce specification time, and raise  the bar in energy efficient performance.

Find out more, go to www.grundfos.co.uk/isolutions

DEMAND MORE INTELLIGENCE  
FROM YOUR PUMP SYSTEM

DEMAND GRUNDFOS 
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HEAT PUMPS PLANTROOM DESIGN

Drawing on the manufacturer’s latest CPD module, 
Chris Stammers, product marketing director at Dimplex, 

looks at the plantroom considerations when 
installing ground source heat pumps in 

commercial environments

H
eat pump technology is not a 
new concept in the 
commercial sector. Thousands 
of installations in offices, 

schools and hospitals are already 
delivering low-cost, low carbon heating, 
helping buildings meet required levels of 
efficiency while contributing to high 
Breeam scores for projects with additional 
sustainability targets.

Ensuring organisations get the most out 
of their newly specified system is 
important – and, when it comes to ground 
source heat pumps, one of the most 
important factors in guaranteeing a 
successful installation is good plantroom 
design. Four things building engineers 
must take into account with a new heat 
pump system, are set out below.

Plantroom space
It is, of course, easy to design a plantroom 
to the particular needs of a system when 
specifying a heat pump for a new-build 
property. For retrofit projects, however, it is 
important to think about the space 
requirements of new equipment – not to 
mention the existing kit – when planning a 
communal system or adding to central 
plantrooms.

Depending on the configuration of the 
heat pump system, buffer tanks or 
higher-capacity hot-water storage tanks 
may be needed. It is also important to 

consider how large these must be and 
whether there is enough space in the 
plantroom. 

Remember to bear in mind the logistics 
of installing new equipment in the existing 
space. In some cases, it may be easier to 
build a new ‘energy centre’ to house the 
specified heat pump system. 

Best practice and regulations
Because ground source heat pumps use 
the same technology as employed in 
commercial refrigeration, there is a level 
of best practice that should be 
incorporated into plantroom design. For 
example, some may require additional 
ventilation, depending on the practical 
limit of the refrigerant used. 

Additionally, installation of automatic 
pump-down functions and refrigerant leak 
detectors are sometimes necessary to 
meet F-Gas regulations; both give early 
warning of a dangerous concentration of 
refrigerant vapour in the air surrounding a 
refrigerating system. Crucially, following 
this best practice will ensure the heat 
pump system meets sustainability targets 
and Building Regulations.

Although ground source heat pumps are 
a low-maintenance solution for heating 
systems, some models require annual 
refrigeration checks to comply with F-Gas 
regulations. This often involves removing 
panelling to get at the internal pipework, 

For retrofit projects, it is 
important to consider 
the space requirements 
of new equipment, not 
to mention existing kit
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HEAT PUMPS PLANTROOM DESIGN

CHRIS STAMMERS is product marketing 
director at Dimplex

Considering heat 
pumps during the 
design process gains 
easy credits, making 
this technology a no-
brainer for any project

so it is also important to consider the 
access points in the plantroom.

Equipment requirements
Heat pump systems normally consist of the 
heat pump, a cylinder and buff er tank, plus 
the usual hydronic distribution equipment. 

 As some of the equipment – such as the 
compressor – is very heavy, another 
consideration is  access for a lift or winch to 
install it . You must also gauge whether 
existing plantroom fl oors can support the 
weight or if any reinforcement is required. 
When installing in a new plantroom, 
access can easily be factored into the 
planning and design.

Unlike boiler systems, ground source 
heat pumps work far more effi  ciently at a 
lower temperature, so the heat emitters 
may need to be upgraded to ensure that it 
can still provide the desired heat output 
with a low fl ow temperature. 

 The fl ow rate from a heat pump is also 
often higher than with a boiler, requiring 
larger pipes and pumps.  Building 
engineers must  think of ways  to mitigat e 
this in the system  – for example, using 
bypasses, headers and buff ers,  allowing the 
design of variable fl ow systems.

In addition, while the noise and vibration 
emitted by the compressor  units can be 
reduced to an extent, they cannot be 
eradicated . It is important to consider the 
impact of vibration in pipework design and 
throughout the installation.

Earning Breeam credits
Ground source heat pumps are well placed 
to meet the requirements of Breeam , the 
points-based assessment  for  new-build 
and existing commercial buildings. Breeam 
Excellent is now a requirement of all new 
government buildings, Department of 

Health  and Department for Environment, 
Food & Rural Aff airs (Defra) new-builds and 
some local authority buildings . 

For many more projects, it is a standard 
of excellence that is coveted  and not 
unobtainable, thanks to the continued 
development of renewable technologies, 
such as ground source heat pumps. 

With good plantroom and hydronic 
system design and planning, credits are 
available in the ‘low and zero carbon 
technology’ and ‘energy monitoring’ 
sub-categories. Dimplex’s ground source 
heat pumps, for example, can be metered 
and connected to a building management 
system (BMS). Simply considering heat 
pumps during the design process gains 
easy credits, making this technology a 
no-brainer for any project looking to 
prove its sustainability credentials.

●  Read more in Dimplex’s CIBSE-accredited 
CPD Hydronic Distribution 

Dimplex heat pumps
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MINIPACK SERIES
A heating and chilled water 
system pressurisation unit

Basic and enhanced models available.
 • Maximum pressure up to 10 bar
•  Temperature range from 3°C to 90°C
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•  System content up to 5,000 litres
•  Single or twin pump wall mounted design

 To discuss your project please call: 
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chilled water system pressurisation unit 
suitable for temperatures ranging from 3°C 
to 99°C, with a maximum pressure of 8 bar 
and system content up to 50,000 litres.

PED (Pressure Equipment Directive) Compliant
BSI Certifi cates CE 95657 & 95658

p23_CIBSEHeatMay16.indd   23 14/04/2016   14:39



CIBSE Journal May 2016 www.cibsejournal.com24

CHP REGULATIONS G59

C
HP systems are becoming 
increasingly popular, thanks to 
their cost and fuel efficiency, as 
well as their ability to help heat 

networks meet environmental legislation, 
such as Part L compliance and CRC Energy 
Efficiency Scheme (CRCEES) targets. 
However, as a relatively new technology, 
there is still apprehension and caution 
among its users over its proper and 
compliant installation.       

CHP straddles two disciplines, bridging the 
gap between traditional space and water 
heating, and electrical generation. As such, 
its implementation is often less mechanical 
than other systems, which can lead to many 
feeling daunted by the installation process.

Guide to G59
One of the main areas of concern for CHP 
users is G59. As a CHP module is effectively a 
power supply embedded within a building 
that is connected to the national grid, there 
are specifications and parameters 
surrounding its safe installation. Laid out by 
the Energy Networks Association, G59 is a set 
of provisions ensuring that the module will 
operate in a safe manner compatible with 
the National Grid.

In an electrical infrastructure there may be 
inadequacies, such as insufficient supply 
cable or multiple mains intakes, which can 
affect the connection of the CHP system. To 
combat this, G59 regulates generator 
applications so that no generators are 

CHP systems have to meet 
the requirements of the G59 
regulation to ensure a safe 
and compliant connection 
to the National Grid. 
Bosch Commercial and 
Industrial’s Edward Garside 
explains what this means for 
engineers

THE GENERATION  GAME
connected to the grid without the 
permission of the local electricity authority.

The G59 legislation, specifically ‘G59/3’, 
consists of a set of restrictions that are 
programmed into a device called a G59 
protection relay. This device has the ability to 
disconnect the CHP unit automatically in the 
event of a power cut or fault on the network, 
keeping the wider supply safe and secure. 
Any generator rated above 16 amps per 
phase and connected to the National Grid 
must be fitted with a G59 protection relay in 
order to comply with G59/3 legislation.

The protection relay monitors the quality 
and stability of the mains electricity within 
certain fixed parameters dictated by the 
District Network Operator (DNO), including 
voltage, frequency, and phase angle. Should 
any of these areas go outside the 
programmed limits, the relay will cause a 
protective circuit breaker to open, thereby 

disconnecting the generator from the 
National Grid.

DNO requirements
As part of the process of connecting a CHP 
module or power generation source to the 
National Grid, there are a number of aspects 
the DNO will consider. These range from 
voltage rise and step, interface protection 
capability, clustering of installations – 
overloading one area and leaving others 
untouched – planning consent and land 
rights, and existing network suitability. The 
result feeds into what is called a G59 Parallel 
Running Agreement document, which 
permits the operator of a CHP system to 
generate electricity in parallel with the 
National Grid. It is important to remember 
that this agreement is needed regardless of 
whether or not a generator will export 
electricity.

A G59 protection relay
A combined heat and 
power system in situ
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Commercial heating for all 
budgets and applications

As a leading international manufacturer of heating 
systems, Viessmann continues to provide flexibility 
and system solutions for all commercial applications 
to Contractors, Architects and Consultants. Efficient 
German engineering has never been so affordable.

 Vitodens wall hung gas condensing boilers from 
 45 to 150 kW. Cascade up to 900 kW

 Vitocrossal floorstanding gas condensing boilers from 
 29 to 1400 kW. Cascade up to 2480 kW

 Stainless steel heating surface across the ranges

 Fully modulating units up to 1:6

 Suitable for natural gas or LPG

www.viessmann.co.uk

Heating Systems
Industrial Systems

Refrigeration Systems

10 Year Warranty
on all stainless steel heat exchangers for 
gas condensing boilers up to 150 kW
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THE GENERATION  GAME

EDWARD GARSIDE is a project engineer at Bosch 
Commercial and Industrial

Often the DNO will wish to see proof of 
G59/3 compliance in the form of a witness 
test. This process involves a representative of 
the DNO, a G59 test engineer and a CHP 
engineer attending the site and observing 
the testing of the G59 relay. 

Once the parallel running agreement has 
been completed, and after a successful G59 
witness test has taken place, the CHP unit is 
signed off  and can operate unattended. 

Importance of pre-planning
After a G59 application has been submitted, 
the DNO has up to 45 working days to send 
out the results of its network study and 
provide a formal quotation for any fees 
required. If the DNO requests a G59 witness 
test, this will have to be booked following 
payment of any fees listed on its quotation. 
Representatives of the DNO typically attend 
the site for a witness test within a few 
weeks of notice; however, there is no set 
notice period. 

Given the range of considerations, we 
appreciate that there can be a lot to take into 
account when installing CHP modules. By 
working closely with all parties involved with 
the supply and installation of a CHP system, 
compliance with regulations such as G59 
needn’t be a mystery and projects can 
continue to benefi t from the effi  ciency gains 
off ered by self-generation.
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Reliability  
through innovation

Intelligent Hot water solutions

Renewables 
ready

Design
support

Low NOx

Temperature 
accurate

High
flow rate

Intelligent

Intelligent
controls

Extended 
warranty

High 
efficiency

Contact Rinnai today for more information:
General enquiries 01928 531 870 Rinnai London 0208 622 3500

www.rinnaiuk.com

Safety
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The CIBSE Journal CPD Programme
Members of the Chartered Institution of Building Services Engineers (CIBSE) and other professional bodies are 
required to maintain their professional competence throughout their careers. 

Continuing professional development (CPD) means the systematic maintenance, improvement and broadening 
of your knowledge and skills, and is therefore a long-term commitment to enhancing your competence. CPD is a 
requirement of CIBSE and the Register of the Engineering Council (UK).

CIBSE Journal is pleased to offer this module in its CPD programme. The programme is free and can be used by any 
reader. This module will help you to meet CIBSE’s requirement for CPD. Equally, it will assist members of other institutions, 
who should record CPD activities in accordance with their institution’s guidance. 

Simply study the module and complete the questionnaire on the final page, following the instructions for its submission. 
Modules will be available online at www.cibsejournal.com/cpd while the information they contain remains current. 

You can also complete the questionnaire online, and receive your results by return email.

Professional  
development

This module explores solutions for reducing the impact of 
legionnella bacteria on building occupants

Legionella control and avoidance of risk are 
essential for the appliances and systems used 
for heating and hot water. Despite reports of 
recent research1 offering hope that there 
could be a more effective treatment for 
Legionnaires’ disease, those who currently 
contract the illness require several weeks of 
antibiotic treatment. From 2011 to 2013, 84 
deaths from Legionnaires’ disease were 
recorded in England and Wales (including 
overseas travellers), with most deaths 
occurring in people who are 70 years of age 
or older.2 The whole supply chain – from 
manufacturers to designers, contractors and 
facilities operators – must be aware of the risk 
that legionella presents to building users. This 
article will expand on the material that was 
covered in previous CPD articles (April 2015 
and October 2015), as well as highlighting 
other sources of guidance and active 
measures when considering potable hot 
water systems that are aimed at reducing the 
impact of legionella bacteria (Figure 1) on 
building occupants.

Legionnaires’ disease is transmitted to 
those who are susceptible to infection 
predominantly through the inhalation of 
aerosol water droplets that are contaminated 
with the legionella bacteria – there is no 
evidence of person-to-person transmission. 

The potential sources of legionella are 
numerous – the organism is found in small 
quantities in the ground and so also in 
groundwater – and it will multiply in water at 
temperatures from approximately 20°C to 
50°C, with the greatest rate in stagnant water 
at temperatures of 35°C to 46°C. So any 
building system that creates both a potential 
breeding ground and a means of producing 
an inhalable aerosol present a risk of 

Legionnaires’ disease. Everyone is potentially 
at risk of developing Legionnaires’ disease. 
But most likely2 to be a risk are those who:
●  are 50 years of age or over – 235 (83%) of 

the 284 confirmed cases in England and 
Wales in 2013 involved people over 50 
years of age

●  smoke, or have smoked heavily in the past 
(a recent study has shown that smoking 
cannabis may also increase risk)

CPD PROGRAMME

Controlling legionella in potable hot water systems in buildings

Figure 1: Legionella pneumophila – likely to be the cause of 90% of 
reported Legionnaires’ disease (Source: Janice Haney Carr/CDC)
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●  drink alcohol heavily 
●  suffer from an underlying medical 

condition, such as diabetes, kidney disease, 
or a pre-existing lung condition

●  have a weakened immune system –  
for example, people with HIV and AIDS  
or cancer.

The most recently reported 2014 European3 
data indicated there were 13.5 cases per 
million inhabitants (compared with the UK’s 
reported incidence of six cases per million, 
from a total of 370 cases), which was the 
highest ever observed. In the USA, CDC4 
estimates that between 8,000 and 18,000 
people are hospitalised with Legionnaires’ 
disease each year. These are almost 
certainly5 underestimates of the true 
incidence of Legionellosis, as symptoms are 
often similar to the influenza virus and other 
types of bacterial pneumonia, and routine 
laboratory tests will not readily identify the 
legionella bacteria.

Managing the legionella risk 
in potable hot water systems
Supplying building users with hot water that is 
safe and practically useful – to minimise the 
risks both of scalding (as illustrated in Figure 
2) and that from legionella – creates a 
challenge. Where a property is used as 
commercial premises – including landlord’s 
rented accommodation– then there is a duty 
of care to protect employees, tenants, and 
the public from the possible dangers of hot 
water systems, including both scalding and 
legionella. 

To assist in assessing and in managing the 
risk, there are several publications available 
that may be used to guide the whole 
installation supply chain, as well as the end 
user and operator. 

In the UK, the predominant organisational 
guidance is the approved Code of Practice L8 
- The control of legionella bacteria in water 
systems, HSE L8.6 The associated technical 
guidance is HSG274 Part 2 Legionnaires’ 
disease: The control of legionella bacteria in 
hot and cold water systems. These 
documents are freely available on the Health 
and Safety Executive (HSE) website. 

The focused series of Health Technical 
Memoranda published by the UK 
Department of Health include HTM 04-01: 
the design, installation and testing of water 
supply, storage and distribution in healthcare 
premises.8 This is a two-part document, with 
part A covering Design, installation and 
testing and part B Operational management. 
Although this document is written specifically 
for health care applications, the breadth and 

water systems is, as the name suggests, a 
document that details management 
requirements through the whole system life 
cycle, including replacement and expansion 
of systems. Standard 188 is designed to be 
adopted in (US-focused) local building 
codes, and the associated technical 
information is available in the downloadable 
ASHRAE Guideline 12-2000 Minimizing the 
risk of Legionellosis associated with building 
water systems – this is currently being 
updated to accord fully with the recent 
revision of Standard 188.

The fundamental requirement for 
maintaining legionella-safe potable hot 
water services is summarised in HSG74 part 2 
– that the building operator should be able to 
identify if the water systems are likely to 
create a risk from exposure to legionella 
bacteria by assessing if:
●  water is stored or re-circulated in the 

system
●  the water temperature in all or some parts 

of the system may be between 20°C and 
45°C

●  there are deposits that support bacterial 
growth – including legionella – such as rust, 
sludge, scale, organic matter and biofilms

●  it is possible for water droplets to be 
produced and, if so, whether they can be 
dispersed

●  it is likely that any people could be exposed 
to contaminated water droplets.

The amount of legionella bacteria in a 
system is measured in concentration of 
colony forming units per litre (cfu·L-1). HSE 
L8 recommends review of control measures 
where legionella concentrations are in the 
range 100 to 1,000 cfu·L-1, and corrective 
action where they exceed 1,000 cfu·L-1. 
Under optimum conditions, WRAS reports9 
that legionella bacteria can multiply from 
background numbers to dangerous 
concentrations within five days. The principal 
cause of Legionnaires’ outbreaks, legionella 
pneumophila requires on average 3.2 
minutes exposure to 60°C to reduce the 
bacteria count by a factor of 10. So that is 3.2 
minutes to reduce from 100,000 to 10,000; a 
further 3.2 minutes from 10,000 to 1,000; and 
3.2 minutes from 1,000 to 100 cfu·L-1, which 
would be considered an acceptable level.9

Stored hot water systems can present a risk 
for the proliferation of legionella, particularly 
at the base of secondary hot water cylinders. 
Since legionella bacteria multiply 
significantly where water temperatures are 
between 20°C and 45°C, the natural 
stratification together with the cooler 
incoming water will typically allow 

detail of coverage is such that it delivers a 
wealth of practical information that offers a 
useful adjunct to other guidance.

CIBSE’s 2013 revision of TM14 Minimising 
the risk of Legionnaires’ disease gives 
guidance on the appropriate design, 
installation, commissioning, operation and 
maintenance procedures necessary to 
minimise the risk of infection by legionella 
from water systems within a building. It 
emphasises that even the best engineering 
solutions can fail – and have failed – if their 
operation and implementation are not 
managed and operated effectively. TM14 is a 
no-cost download for CIBSE members. 

ASHRAE’s 2015 revision to Standard 188 
Legionellosis: Risk management for building 

Figure 2: The relationship between temperature and 
time to cause a scald (Source: CIBSE Guide G, Health 
issues in building services, 2006)
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Figure 3: Commercially available continuous hot 
water heaters are able to maintain +/-1K flow water 
temperature control 
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temperatures to fall within this range of risk. 
To reduce legionella risk, HSE L8 requires that 
the water store (including the base) must be 
heated to a temperature of 60°C for one 
hour each day (just about all references 
concur that almost all bacteria die at above 
54°C – higher temperatures will cause a 
swifter demise). Shunt pumps – recirculating 
the water around the cylinder – can be used 
in such systems to ensure a mixing of the 
water uniformly to reach 60°C. However, 
water at the base of the vessel is liable to 
collect sediment of organic and mineral 
deposits that support bacterial growth – 
including legionella – which can release 
legionella into the system when under high 
demand.10 This requires regular assessment 
and, as appropriate, removal of sediment.

Gas-fired continuous flow systems do not 
use storage, since the cold water typically 
enters the water heater directly from the 
mains and is immediately heated to the 
required temperature. Commercially 
available continuous flow units – such as that 
shown in Figures 3 and 4 – maintain water 
temperature for distribution within ±1K, and 

CPD PROGRAMME

so may maintain a minimum temperature 
that is in excess of advisory levels.

As discussed in CIBSE AM14, the traditional 
means of maintaining water temperatures in 
hot water services distribution systems and 
minimising water wastage is by the provision 
of a flow and return system, using thermally 
insulated pipework and a circulating pump 
to maintain a minimum acceptable return 
temperature of 50°C. The water volume 
circulated by the pump is generally quite 
small, and with the return pipework sized for 
flow velocities of 1–1.5 m·s-1, the 
temperature drop in the return pipework is 
minimal.

It could be argued that ‘tankless’ 
(continuous flow hot water heater) systems 
and point-of-use hot water heaters will have 
a much reduced risk of legionella 
proliferation. And this would typically be 
correct, except potentially where there is a 
secondary return system and/or ‘dead legs’ 
(or poorly designed pipe fittings) that are 
beyond the normal circulatory system and 
will still act as a ‘water store’. When there are 
no hot water draw-off taps, the pipework 

branches that serve the outlets can provide a 
significant store of cooling water at 
conditions that would be appropriate for the 
multiplication of legionella bacteria. 

Applying close  
control to reduce risk
By applying the close control of continuous 
flow water heater plus a time-based 
controller, the system can be readily 
employed to provide a flow temperature 
override for a short period and then revert 
back to safe levels. This combination allows 
for safe running of water at lower 
temperatures during the occupied periods, 
and then the application of a ‘thermal shock’ 
to the system at 60°C (or beyond) at times 
when the building is not in use; when the 
building is in use again, water flow 
temperature can be returned to that 
required for safe use. This simple technology 
takes advantage of close control capabilities 
of the continuous flow water heater, and 
eliminates the normal risk from legionella 
bacteria. It can be applied to many 
applications – such as schools, recreational 
facilities and medical centres – automatically, 
without the need for continuous 
maintenance input. It might even have 
applications in more extensive domestic 
environments where there is a significant 
water demand for numerous bathrooms. 

Some parts of the hot water system – for 
example, shower heads or terminal fittings 
– will still require regular flushing through 
with water at 60°C (as detailed in HSG274). 
© Tim Dwyer, 2016.
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Figure 4: Simplified 
schematic of a 
continuous hot  
water heater
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Please go to www.cibsejournal.com/cpd to complete this 
questionnaire online. You will receive notification by email of 
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records in accordance with your institution’s guidance.

Alternatively, you can fill in this page and post it to:  
N Hurley, CIBSE, 222 Balham High Road, London, SW12 9BS 
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1. How many deaths from Legionnaires’ disease were 

recorded in England and Wales from 2011 to 2013?

 A    44

 B     54

 C   64

 D    74

 E   84

2. Which of these water temperatures would be the 

minimum deemed as suitable to reduce the multiplication of 

Legionella?

 A    23°C

 B    33°C

 C �  43°C

 D � 53°C

 E �  63°C

3. What is that maximum ‘acceptable level’ of legionella 

pneumophila in a normal potable water system?

 A �  1 cfu·L-1

 B �  10 cfu·L-1

 C �  100 cfu·L-1

 D �  1,000 cfu·L-1

 E �   10,000 cfu·L-1

4. For the commercial continuous flow water heater 

discussed in the article, how closely can the flow temperature 

be controlled?

 A �  +/- 0.1K

 B �  +/- 0.5K

 C �  +/- 1K

 D �  +/- 2K

 E �  +/- 5K

5.    What is the minimum temperature for the ‘thermal shock’ 

required by the HSE guidance to reduce legionella to acceptably 

‘safe’ levels?

 A �  42°C 

 B �   50°C

 C �  54°C

 D � 55°C

 E �  60°C
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Address .......................................................................................................
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Postcode ....................................................................................................

Email  ..........................................................................................................
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(if available) ...............................................................................................
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(please state) .............................................................................................
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  Other (please give details) .................................................................
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of this CPD module, please tick here: 

By entering your details above, you agree that CIBSE may contact you from time to 

time with information about CPD and other training or professional development 

programmes, and about membership of CIBSE if you are not currently a member.
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No one has a keener eye for perfection than Vaillant Commercial.
You’d be amazed at how much time we spend inspecting the finish of our boiler panels. Checking for the 
tiniest imperfection or impediment. Ensuring the colour-matching is flawless. It’s not just the paint job 
we take a long hard look at. Every part, inside and out, is closely scrutinised to achieve the perfect 
result - something that never gets boring.

To see our attention to detail in action call 0845 602 2922 
or visit vaillantcommercial.co.uk         

Watching paint dry isn’t
something we always enjoy.

However it is something
we are rather good at.
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