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Tigris K1
Commercial Press-Fit System

The case for installation
is watertight.
Multilayer composite pipe resistant
to oxygen diffusion.
Patented hexagonal nose with a thermal
expansion comparable to copper.
Deﬁned leak window reveals
unpressed ﬁttings at pressure test.
Robust PPSU ﬁtting for corrosion
and temperature resistance.
Flexible pipe means fewer ﬁttings
and faster, lower cost installation.
The system carries a 25 year guarantee
and WRAS approval.

Proven performance. Unique beneﬁts. Real value.
Connect to better at www.wavin.co.uk
Water management | Plumbing and heating | Waste water drainage
Water and gas distribution | Cable ducting
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The only way is ethics
The growth in ethical investment is starting to have
a major effect on the sustainability of commercial
real estate. Impact investment describes funds
that make money without causing social or
environmental harm, and the trend for socially
responsible investment is part of the reason
why property companies are in a major drive to
improve the energy performance of their portfolios.
By proving the sustainability of their property,
they will be able to attract money from green
investment funds
Legal & General Investment Management (LGIM)
is one such property firm striving to improve the
efficiency of its estate. Its Real Assets division manages £24.9bn of property and
the potential to reduce carbon emissions – and make savings on energy and
water bills – is tremendous.
Debbie Hobbs is head of sustainability at LGIM Real Asset, and has spent five
years embeding sustainability into the company’s culture. She is being helped by
UK Green Building Council trustee and head of LGIM Real Assets Bill Hughes,
who demonstrated his environmental credentials by insisting everyone at the
company complete a 60-hour sustainability course (page 22).
Hobbs has the advantage of a background in building services engineering,
so understands what needs to be done to improve building stock. Unfortunately,
while she understands the importance of the building management system –
her CV includes a stint at controls company Trend – many in the supply chain
do not, claims Hobbs; she says engineering skills have been steadily eroded in
cost-cutting exercises since the last recession. She blames clients for forcing
managing agents to tender at lower and lower prices, with the inevitable
consequence of engineers being laid off to save money.
Thankfully, the property industry is starting to re-skill, thanks in part to the
new wave of tech companies helping firms to interpret building-performance
data in a way that will be understandable to facility management teams.
Hobbs says these firms offer an essential technical service and will soon be
commonplace in the industry.
The use of data scientists has also extended to the hotel sector, and a company
called Considerate Hoteliers has cut carbon by 9% at 12 properties owned by
Edwardian Hotels London. A combination of regular reporting of utility data and
knowledge-sharing workshops has helped everyone – from chefs to concierges –
to understand the importance of being sustainable (page 32).

Hannah Williams, mechanical engineer, Atkins
Ant Wilson, director, Aecom
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voice for digital natives
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solution to heating in
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A single heating solution for a
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• Plumbs into the central heating system
• Suitable for both traditional and renewable
heat sources
• Free 5-year parts and labour guarantee
• Made in the UK
• Independently certified by BSRIA
• EC motor technology for BMS compliance
• Available with anti-microbial or
anti-bacterial paint
• Fully compliant with NHS Estates Guidance
Notes DN4 covering “Safe hot water and
surface temperatures”

01245 324900 | sales@smithsep.co.uk
SmithsEP.co.uk | @SmithsEP_UK | #ThinkSmiths

Society to offer support and career advancement
CIBSE has set up the Society of Digital Engineering, to recognise the
growing number of engineering tasks that are being performed in a purely
digital environment.
The group – launched at the Royal Academy of Engineers on 12
September – is aimed at the many engineering professionals involved in
building services, product design, facilities management and information
control, whose common experience is in their shared understanding of
working in a digital environment.
CIBSE’s digital engineering consultant, Carl Collins, said the group will
facilitate knowledge-sharing and provide support, endeavour to solve
digital issues collectively, and offer people a route to CIBSE membership.
‘The industry is moving towards automated design and construction as
people find inventive ways of using data,’ said Atkins’ senior mechanical
engineer Isabelle Smith.
Casey Rutland, UK director of Isabelle Smith, Carl
Collins and Casey Rutland
digital at Royal HaskoningDHV,
spoke at the launch
said the industry was starting
to see digital natives who are
interested in data and how to
analyse it, rather than in being
engineers, but ‘there is no clear
route for these people’.
He said, by embracing digital
roles, companies are more agile,
the quality of work is better,
and staff have ‘what if’ time to
create more robust designs.

Building ﬁrm ﬁned after
family suffer CO poisoning
A North West building firm has been fined for breaching gas safety laws
after a family was hospitalised as a result of being exposed to carbon
monoxide (CO) in their home.
SJW Joinery & Building had been contracted to build a single-storey
extension at the property in Stalybridge. The extension’s roof was built
over the existing ﬂue of the boiler, causing it to vent into an enclosed
space. Products of the boiler’s combustion, including CO, built up and
entered the house, resulting in four people being taken to hospital with
CO poisoning. All made a full recovery.
National Grid was notified of the incident and an investigation was
launched by the Health and Safety Executive (HSE). It found that building
plans relating to the work showed the risks of CO exposure had not
been considered during the planning stage. The building work was
subsequently carried out without the builders having considered these
risks to the residents.
At Manchester (Minshull Street) Crown Court, SJW Joinery & Building
pleaded guilty to a breach of Regulation 8(1) of the Gas Safety (Installation
and Use) Regulations 1998 and was fined £6,000. It was also ordered to
pay costs of £4,298. Company director Simon Wiley pleaded guilty to the
same charge and to a breach of Section 37 of the Health and Safety at
Work etc Act 1974. He was sentenced to 200 hours’ community service and
ordered to pay costs of £4,298.
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The smart car that is part of the home
Renault unveiled a smart car that can double up as
part of a home during this year’s Frankfurt Motor
Show. The Renault Symbioz is an autonomous
electric and connected car, with onboard digital
technology that enables it to connect passengers
to other cars, people and technologies in the smart
home, including Philips connected LED lighting.
The Symbioz also doubles as a modular extra room
when parked in the home. Its interior was inspired
by the design of living rooms, and the house lighting
– conceived by Philips – switches on automatically
when the car swings into the driveway.
Renault says the car can connect and interact with
‘all manner of devices and appliances, making it an
ideal space to work in or relax’.

Heat pumps ‘could cut
running costs by 25%’
CO2 emissions can be reduced
by up to 70% compared with gas
boilers, claims WSP report
Using heat pumps rather than gas boilers
for heating and cooling could cut the
operating costs of commercial building
operations by 25% and improve urban
air quality, according to a report by
consultancy WSP.
Having studied the energy models of
600 buildings in Europe, Asia and North
America – covering offices, retail centres,
warehouses and airports – it concluded
that heat pumps were the most costeffective solutions. WSP’s research
showed that, on a whole-life basis – and
without government incentives to support
low-carbon heat uptake – heat pumps
were 25% cheaper to install and operate
than conventional systems. If incentives
are taken into account, it added, heat
pump lifetime costs are even lower.

WSP associate director Andrew
Marsh-Patrick said: ‘Beyond the cost
benefits, heat pumps play a major
role in improving city air quality as gas
combustion accounts for up to 40% of
nitrogen oxide emissions in cities. Heat
pumps are also highly energy efficient and
can reduce CO2 emissions by up to 70%
compared to gas boilers [using average
European grid emission factors].’

Centrica installs 3MW
energy-storage scheme

Heat pumps
can help
improve
urban air
quality

RHI changes make tech ‘attractive’
The Heat Pump Association (HPA) has welcomed changes in the revised Renewable Heat Incentive,
which were due to come into effect last month. The air source heat pump tariff is up to 2.61p per
kWh and the ground source heat pump tariff to 9.09p per kWh (Tier 1, with Tier 2 at 2.71p per kWh).
HPA president Mike Nankivell said: ‘The increases underscore the importance of these technologies
in the government’s carbon-reduction commitments and makes investment in them attractive.’
The revised regulations also introduce heat-demand limits to reduce the rate of return for larger
heat-demand projects. While the HPA did not fully support the limits suggested, it said it understood
the reasoning behind them.

One of the UK’s largest commercial batterystorage schemes has been installed by Centrica
for Gateshead Council.
With a total capacity of 3MW, the scheme is
made up of six units that hold the equivalent
power of one million AA battery cells. Enough
power can be stored to meet the needs of 3,000
homes for one hour.
The scheme is plugged into the Gateshead
District Energy Centre, which also consists
of two 2MW combined heat and power (CHP)
units, which generate enough electricity to
power 5,000 homes. The power is distributed
via a private wire network of high-voltage
electricity cables, while waste heat from the
engines is recovered to supply hot water for
heating via 3km of heat pipes.

Renewable power starts
to show its true value
The UK government has awarded contracts
worth £176m to 11 low-carbon electricity
schemes, which will generate nearly 3% of the
country’s electricity demand.
Two offshore wind schemes won 15-year
deals at a record-low price of £57.50 per
megawatt hour (MWh), which puts them among
the cheapest new sources of electricity in
the UK. According to government projections,
onshore and offshore wind and solar are now
all cheaper than new gas. The new Hinkley C
nuclear power plant has a 35-year Contracts
for Difference (CfD) of £92.50 per MWh.
Two biomass combined heat and power
plants, with a price of £74.75 per MWh, were
also successful in the latest CfD auction, while
biomass gasification and energy from waste
secured contracts too.
Despite the reducing cost of renewable
power, the challenge remains how to integrate
cheap, variable, zero-carbon power into the
grid, while maintaining supplies all year round.
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Grenfell disaster
drives recruitment
Social housing repair work in the
wake of the Grenfell Tower fire has
resulted in a surge in recruitment
across the construction industry,
according to a survey by US
recruitment firm Manpower.
It asked 2,000 British businesses
how they viewed the jobs market
and whether they intended to
increase the size of their workforce
in the coming year. It found that
confidence had risen dramatically
among companies serving the
public sector in the three months
since the devastating blaze in June.
Those in the UK construction
trade reported a net employment
outlook of +11% for the final
quarter of 2017 – the strongest of
any UK business sector and a 6%
increase from the third quarter.
However, James Hick, managing
director of Manpower Group
Solutions, said these short-term
factors should not be allowed to
conceal the depth of the ongoing
skills shortage, which continues to
threaten the employment market.

Cotton calls for sprinklers in
high-rise buildings and schools
London fire chief says sprinklers represent about 1% of
the total build cost if incorporated from design stage
London Fire Commissioner Dany Cotton has called for sprinklers
to be fitted in all high-rise buildings and schools after the Grenfell
Tower tragedy. The inquest into the fire that claimed around 80
lives began on 14 September, and a parallel independent review
of Building Regulations and fire safety is also up and running.
‘While we are not pre-empting the findings of the inquiry,
now is the time to remind the government of life-saving
recommendations we have been making for years,’ said Cotton.
‘We are calling for residential tower blocks to be retrofitted with
sprinklers, which should also be mandatory in all new school builds and major refurbishments.’
There is also an ‘economic case’ for sprinklers, Cotton said. ‘It costs around £1,500-£2,500 to
retrofit a flat, while the cost of refurbishing a one-bedroom flat after a fire is about £77,000.’ She
added: ‘For years, builders, developers, local authorities and private housing providers have ignored
the clear benefits of sprinklers. If they are incorporated from the design stage, sprinklers are around
1% of the total build cost.’
The government has published the terms of reference for the independent Review of Building
Regulations and Fire Safety commissioned after Grenfell, and which is being led by engineer Dame
Judith Hackett. The main priorities will be ‘to develop a more robust regulatory system for the future
and provide further assurance to residents that the buildings they live in are safe and remain safe’.

BUILDING IN FIRE
PROTECTION

Register FREE to
join our webinar
23 November 2017 | 13:00 GMT
bit.ly/cibsewebinars
Brought to you by:

BSI revises fire-detection
and alarm standard
National standards body BSI has revised its standard for firedetection and fire-alarm systems. BS 5839-1:2017 covers the
planning, design, installation, commissioning and maintenance of
these systems in and around commercial buildings.
It is referred to in both volumes of Approved Document B – the
government’s statutory guidance on fire safety – which supports
the Building Regulations in England, covering fire-safety matters
in and around buildings.
In the aftermath of the Grenfell Tower fire there is much more
scrutiny of fire alarm and fire detection systems, so it is essential
for those involved in any aspect of these systems to be aware of
this revision.
BSI has also launched a new
code of practice covering the way
in which data for underground
utilities – such as water pipes,
telephone lines and fibre-optic cables
– is captured, recorded, maintained
and shared.
More than three million
excavations take place every year and
PAS 256 Buried Assets – Capturing,
recording, maintaining and sharing of
location information and data – Code
of practice was created to address
the variable quality, reliability and
availability of existing data. It was
sponsored by the Institution of
Civil Engineers.
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Schoenefeldt scoops
teaching fellowship
Dr Henrik Schoenefeldt,
senior lecturer in sustainable
architecture at the University of
Kent, has been awarded a National
Teaching Fellowship (NTF).
One of only 55 in England,
Northern Ireland and Wales for
2017 – the NFT recognises his
impact on student learning and
the teaching profession, including
development and implementation
of new curricula and teaching
models, among them four new
modules embedding research,
sustainability and teaching
within the professional education
of architects.
A member of the CIBSE Heritage
Group, Schoenefeldt has been
seconded to the Houses of
Parliament since last June to lead
the research project ‘Between
heritage and sustainability
– restoring the Palace of
Westminster’s 19th-century
ventilation system’.

BT gets its energy costs into
shape with ‘help from DAD’
 emand Logic has built ‘first generalD
purpose, cloud-based analytics engine’
BT says building performance software has
helped it reduce its annual energy costs by
£50,000, while cutting maintenance time and
improving productivity.
A data acquisition device (DAD) –
supplied by Demand Logic and nicknamed
a building ‘Fitbit’ – was installed as part of

Graph showing when HVAC is on unexpectedly (in red)

Bracknell’s retail giant
opens for business
The Lexicon Bracknell – a £240m
retail and leisure town centre
regeneration scheme in Berkshire
– opened to the public last month.
The 580,000ft2 project was
developed by The Bracknell
Regeneration Partnership, a 50:50
joint venture between Legal &
General Capital and Schroder
UK Real Estate Fund, working
in partnership with Bracknell
Forest Council. The scheme was
masterplanned and conceptdesigned by architects BDP,
together with Chapman Taylor. The
main contractor was Mace.

the refurbishment of BT’s 18,000m2 Leeds
office, to monitor the activity of the building
management system (BMS) and give ‘real-time
visualisation’ of operations.
‘Demand Logic has enabled the energy team
to understand the operation of the building in
much more detail than simply using the BMS
information we have traditionally used,’ said
senior energy manager Nick Macdonald Smith.
The DAD supplies detailed analysis of
the energy output and temperature levels
of individual terminal units, so the site team
can locate faulty site-specific sensors and
equipment running out of hours unnecessarily.
Gilbert Lennox-King, head of business
development at Demand Logic, said the
company had built what it believed was the
first general-purpose, cloud-based building
analytics engine, capable of delivering flexible
modelling of plant, virtual metering, and fault
and performance diagnoses.

Energy managers need digital skills
UK businesses should invest in training and recruiting energy managers to meet future carbon
targets, according to energy consultant Inenco. Its research reveals that the role of the energy
manager will have changed dramatically by 2030, and highlights the level of investment needed to
plug skills and technology gaps – particularly as data will play an increasingly important role.
The research claims today’s energy manager will evolve into a utilities manager, ‘a senior-level,
digital-savvy data scientist, who will be responsible for making key strategic business decisions’, and
who will have a broader remit, including transport.
‘With non-domestic energy still making up around 75% of the UK’s energy consumption, the
utilities managers of the future will play a pivotal role in delivering the country’s low carbon agenda,’
Inenco said. ‘The growth of artificial intelligence, the introduction of new low-carbon technologies
and an increasingly decentralised grid mean the future utilities manager will face major challenges.
‘With at least two new energy-compliance schemes forecast to be introduced in the next 13 years,
they will also need to be adept at navigating new and complex legislation.’
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Companies struggle
to balance goals

London mayor launches
school air-quality audits
Khan doubles funding for tackling air
quality to £875m over next five years
‘Air quality audits’ of 50 primary schools in
London’s most polluted areas will be carried
out as part of a clean-air initiative launched by
Mayor Sadiq Khan.
The programme, funded by £250,000
from the Mayor’s Air Quality Fund, will be
conducted by global engineering consultancy
WSP, with the aim of identifying measures
that can help protect pupils’ health from toxic
air – an issue described by Khan as the ‘biggest
public health emergency in a generation’.
The audits, which are due to be completed
this year, will also look at ways to reduce
emissions and exposure to pollution in and

NO2 can be
harmful to the
development
of children’s
lungs

around schools. Potential recommendations
include: moving school entrances and play
areas to reduce exposure to busy roads;
minimising emissions from boilers, kitchens
and other sources; changing local roads,
including improving layouts and having ‘no
engine idling’ zones; and green infrastructure –
such as ‘barrier bushes’ – along busy roads and
in playgrounds, to help to filter toxic fumes.
The Mayor hopes the pilot scheme will
inspire all London boroughs to audit schools in
an area of high pollution. He has also doubled
the funding for tackling air quality to £875m
over the next five years. The 50 pilot schools
were chosen because of their exposure to
nitrogen dioxide, which can be harmful to the
development of children’s lungs.

Construction growth
‘still positive’ despite
growing caution

Arup offers london breathing space to consider pollution
As part of the London Design Festival, Arup
and Hassell have created ‘Breathing Space’ – an
interactive installation to help people visualise
the severity of pollution in London.
Installed at Shoreditch’s Tabernacle
Square, the structure gives visitors real-time
information about pollution in the capital, and
the role that individuals can play in improving
the city’s air quality.
Arup supplied structural, lighting, electrical
and air-quality services, plus digital expertise
for the Hassell-designed installation, which
is made up of bisected prisms, each one
representing a different London location.
Using wireless networks, the installation
streams data from the London Air website – a
King’s College initiative offering real-time
information on pollution levels. Each prism
includes programmable LED lights, which
will change colour according to the level of
pollution recorded in a specific area.

Almost 90% of UK businesses are
finding it hard to balance their
short-term economic goals with
the need to adapt to longerterm sustainability challenges,
according to a new report.
Schneider Electric, which carried
out the study of 550 firms, said
‘Some 87% of UK organisations are
torn between doing the right thing
for the environment and meeting
their business objectives of today.’
Its Secret to sustainable
success research found that 79%
of organisations felt confident
about overcoming the challenges
presented by increased energy
demand, but only 13% said they
were well prepared. Of the firms
surveyed, 70% said they were
‘considering digitising operations’
to help reduce energy use.

Expansion of the construction
market remains in ‘positive
territory’, according to the Markit/
CIPS purchasing managers’ index,
but concerns over Brexit and the
prospect of a slowing UK economy
are fostering a cautious mood.
The latest JLL/Glenigan
construction index pointed to a dip
in commercial work in the second
quarter, but showed activity
expanding in the industrial sector
and in certain English regions –
including the North East, Yorkshire,
Humber and the South West –
where volumes are rising.
Glenigan calculated a 32%
increase in industrial project starts
up to May. Overall, industrial
activity rose by 18%, to £1.4bn, in
the 12 months up to the second
quarter, compared with the
previous quarter.

Diverse firms lauded
Atkins has recruited its highest
proportion of female graduates
and apprentices as part of more
than 350 newcomers to its
design, engineering and projectmanagement positions.
Of 272 graduates, 31% are female,
as are 21% of 84 apprentices.
Meanwhile, Arup has become
the first engineering consultancy
to receive certification from the
National Equality Standard (NES).
The firm was assessed against
criteria across seven standards,
encompassing 49 competencies.
Saskia Lear, senior project
manager at Arup, said 48% of the
firm’s 224 graduate intake this year
was female.
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CIBSE NEWS
IN BRIEF
CIBSE’s inclusivity
benchmarking
After a recommendation from the
Inclusivity Panel, CIBSE’s executive
body is to engage with the
Royal Academy of Engineering’s
benchmarking process, as
mentioned in the September
edition of the Journal.
Several Panel members
attended the academy’s
conference on the theme
‘Communicate, celebrate and
consult: Creating cultures where
all engineers thrive’.
Updates were given to the
executive on the Academy’s
diversity and inclusivity work,
as well as on the launch of its
associated report. This makes
seven key recommendations to
address the barriers to greater
inclusivity in the engineering
industry, and the need to increase
employer maturity in progressing
inclusion. It can be downloaded
from www.raeng.org.uk/
inclusivecultures
Alex Logan and Luke Mitchell
have now joined the CIBSE
Inclusivity Panel, and their
appointments will further
broaden its range of views
and perspectives.

Light Bites aim to satisfy
your knowledge cravings
Peer-reviewed, bitesize presentations
to generate debate between the lighting
community and associated industries
The Society of Light and Lighting (SLL) has
reworked its Lighting Knowledge Series
Masterclasses into ‘Light Bites’, the first of
which will be held at Manchester Art Gallery
on 12 October.
Four speakers will deliver peer-reviewed
presentations, focusing on key factors relating
to design, build, specifying and future of
lighting, with an opportunity for discussion
after each session.
The restructured sessions will cover the

Industry mourns
‘wise’ engineer
It was with sadness that we
learned of the death of Alan Wilson
FCIBSE FSLL, past chair of CIBSE
Lighting Division, which was the
predecessor to the Society of Light
and Lighting (SLL).
Wilson was a loyal and
hardworking member of the
Lighting Division for many years,
at national level and in the North
West Region, of which he was also
chair. He played a major part in the
preparation of the 1994 edition
of the Code for Interior Lighting,
and chaired the task group on an
edition of the Lighting Guide: The
industrial environment.
Wilson was chair of the CIBSE
Lighting Division from 1991 to
1992, was closely involved in – and
lectured on – lighting courses at
University of Manchester Institute
of Science and Technology, and
was very supportive of activities
targeting young people in lighting.
He was a knowledgeable
engineer, whose wisdom, help and
humour benefited a lot of students.

most relevant and pressing issues facing the
lighting industry, as well as generate debate
and discussion between those within the
sector and its associated industries.
‘Design’ presentations will cover: exterior
lighting as an attraction to encourage harmony
and engagement; the need for sustained light
quality from LED light sources; and a call to
refocus on light quality as the top priority.
‘Build’ will look at: maintenance factors
– what and why; LED modules in relation
to non-retrofit versus retrofit, and smart
versus unconnected; and emergency
lighting, including the use of stand-alone
emergency luminaires and incorporating them
into general lighting.
‘Specify’ will cover: emergency lighting with
reference to luminaire fire ratings; installing
lighting controls, comparing LED modules to
integrated wireless controls and those with
wired systems; and commissioning and testing
to ensure lighting performs as intended.
Finally, ‘future’ will look at development in:
controls; light as a managed service, including
rented lighting and potential for other turnkey
solutions; predictive maintenance and smart
lighting; and ongoing maintenance.
Speakers include: Les Thomas and Nick Van
Tromp, from Fagerhult; Steve Shackleton, from
Zumtobel Group; Helen Loomes, from Trilux;
and Roger Sexton, from Xicato.
The Light Bites dates are: 12 October; 30
November; 25 January 2018; 22 February;
12 April; 10 May; and 7 June.
For details and to book, visit www.cibse.org/sll

Singapore summit explores
sustainable economy drivers
CIBSE hosted a session under the building
section at the World Engineers Summit, held
in Singapore in July.
Organised by the Institution of Engineers
Singapore and the Applied Energy Innovation
Institute, the summit brought together more
than 400 delegates from more than 30
countries, with around 160 papers discussed.
Its theme, ‘Low carbon cities and urban
energy’, was particularly relevant after the Paris
Agreement. A sustainable economy requires
agents of change to share, collaborate and
debate on engineering matters – not only to
reduce greenhouse gas emissions, but also

to develop awareness and solutions that look
beyond low carbon to carbon neutral.
During the CIBSE session, Peter Bull, of Arup,
delivered his keynote presentation on ‘Drivers
of change for building services engineers’, and
he was followed by Tom Gwyn and Ricardo
Moreira, from XCO2.
CIBSE’s involvement reinforces the
importance of the work our members do in
today’s environment.
Singapore-based members who are
interested in developing CIBSE’s presence in
the region should contact Hsieh-Min Loy at
loy_hm@hotmail.com

12 October 2017 www.cibsejournal.com

CIBSE Oct17 pp12-13 CIBSE News.indd 14

22/09/2017 12:50

CIBSE

| NEWS

Yorkshire Region
ready for awards
The shortlist has been announced
for the CIBSE Yorkshire Region
Awards. Back for a second
year, the awards celebrate the
achievements of the industry
across the region, and showcase
the projects, companies and
individuals that have made
outstanding contributions.
This year there are 12 categories,
including: Education Project of
the Year; Consultancy of the Year
(small and large); Contractor of
the Year; and Manufacturer of
the Year. There are also student
and graduate awards. Winners
will be announced at the awards
ceremony, to be held at The Royal
Armouries, Leeds, on 10 November.
Speakers will include: civil and
structural engineer Peter Head,
founder and chief executive of
the Ecological Sequestration
Trust, and a champion of
sustainable development; Martin
Brown, a recognised authority
on sustainable thinking and an
ambassador for The Living Building
Challenge; and Kayley Lockhead,
who will talk about the Leeds
mentoring initiative, STEER Group,
which helps built-environment
students to transition from
education into their first roles.
To view the shortlist, or to book
your place at the awards night,
visit www.cibseyorkshire.org

Last year’s winner TÜV SÜD
Wallace Whittle, represented
by Beverly Quinn

Employer of the Year
shortlist unveiled
Event will also feature IMechE annual
lecture and ASHRAE presidential lecture
Six employers have made the shortlist for this
year’s Young Engineers’ Awards.
Banyards and InTandem Systems have
been shortlisted in the CIBSE Employer of the
Year small employer category; Hurley Palmer
Flatt and Elementa Consulting in the medium
category; and Buro Happold and Norman
Disney & Young in the large category.
They will join the eight graduate finalists
(see page 14) at the awards ceremony at the
Institution of Mechanical Engineers (IMechE)
in Westminster on 12 October.
The awards – sponsored by Andrews
Water Heaters, Kingspan Industrial Insulation,
Swegon Air Management and the CIBSE
Patrons – celebrate the industry’s best young
engineering talent, as well as employers’

strategies for recruiting, nurturing and
empowering young people.
David Fitzpatrick, judging chair for this year’s
CIBSE Employer of the Year, said entries had
been particularly difficult to separate. ‘The
standard was very high, which is extremely
heartening in light of the sector’s ongoing
battle with skills shortages. Many employers
are clearly alert to the dangers of missing out
on top-quality engineers and the judges were
delighted to see such a broad range of wellstructured careers programmes.’
The event will also feature the IMechE
annual lecture, given this year by IMechE
Construction and Building Services Division
award winner, Jo Harris, from Eli Lilly, while the
ASHRAE presidential lecture will be given by
Professor Bjarne Olesen.
It is free to attend, but you need to preregister. Visit www.cibse.org/yea for details.

Digital engineering
guide published

Tanner’s project on electrical
cabling scoops student prize
London South Bank University (LSBU) student Patrick Tanner has won the CIBSE Undergraduate
Award 2017. Tanner, who studied for a BEng in building services engineering, took the title
with his final-year project, entitled ‘Investigation into potential CO2e and
energy savings caused by specification of electrical cabling based on energy
efficiency criteria’.
He will be presented with a £500 cheque and a certificate at the President’s
Awards Dinner on 13 October. A trophy will also be awarded to Tanner’s
course tutor, Kika Yiakoumetti, representing LSBU, in acknowledgement of
its achievement. Kane Hunter, from the University of Cambridge, and Brogan
Watkins, from the University of Nottingham, were runners-up and will each
receive £100.
The award, sponsored by Hays Building Services, is awarded to those in their
final year of a building services course accredited by CIBSE, and recognises their
academic achievements.

Patrick Tanner

CIBSE has published DE7:
Organisation Information
Requirements, the latest in its
Digital Engineering Series.
DE7 is intended for those
that specify, commission and
use organisation information
requirements (OIRs) documents.
Free templates associated with
DE7 are also available to help users
put theory into practice.
DE7 covers OIR aspects that
are relevant to building services
and their related systems. It does
not, however, provide guidance
on more general information
requirements for operation of
a business.
The Digital Engineering
Series aims to assist the built
environment supply chain in
tackling the practical challenges
in relation to BIM, and digital
engineering more widely.
DE7 is available on the CIBSE
Knowledge portal, and at
www.cibse.org/des
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| SHORTLIST

Time to shine
Eight graduates are on the shortlist for this year’s
CIBSE ASHRAE Graduate of the Year competition.
Ewen Rose finds out who made the cut
The Graduate of the Year award, presented at the Institution of Mechanical Engineers
(IMechE) on 12 October, recognises young people whose academic and professional
achievements set them apart from their peers. The finalists will be judged on a fiveminute presentation, addressing the topic: ‘Is engineering an art and should building
services professionals be more creative in the way they approach projects?’
RAPHAEL AMAJUOYI is a graduate consultant within the
energy and sustainability development team at Hurley Palmer
Flatt (HPF). He achieved a BSc in architectural engineering and
design management, and an MSc in low-carbon building design
and modelling from Loughborough University.
He uses his academic knowledge to advise clients and design
teams on low-energy and sustainable development projects.
Since joining HPF, Amajuoyi has been involved in residential,
commercial and mixed-use developments.
KATHLEEN HETRICK is a sustainability engineer at
BuroHappold Engineering in Los Angeles, California, and a
graduate of the University of Texas.
As part of BuroHappold’s mechanical team, Hetrick has
gained experience through a wide range of cutting-edge
developments, including Leed platinum projects, a Living
Building Challenge scheme, historical adaptive reuse, and
a university’s carbon-neutrality plan. She is also active in
BuroHappold’s Diversity and Inclusion Forum.
KIYOMI HONJIGAWA joined Buro Happold’s Edinburgh office
in 2016 as a graduate engineer, having gained a Master’s with
distinction in architectural engineering from Heriot-Watt
University. During her studies, she received the Watt Club Medal
and the CIBSE Scotland student award. Honjigawa was also one
of two students selected for the Happold Trust scholarship and
spent a summer working in the company’s Bath office.
She is currently involved in the MEP design of a number of
science sector projects in Scotland.
SHARON KIDAHA graduated from the University of Sheffield
with a Master’s in electrical engineering in 2015. She spent one
year of her course in Germany, as part of an exchange
programme, and now works for Cundall, designing commercial,
retail and educational facilities.
She is involved with the intra-company best practice electrical
tech-comm team, and is the Birmingham office’s representative
on the firm’s global forum. In last year’s Enginuity global projectmanagement competition, her team came fourth out of 229.
LUCAS VAN LAACK achieved an MSc in environmental design
and engineering from University College London, and is now part
of the environmental engineering team at Foster + Partners.
He completed his Bachelor’s degree in the Netherlands, and
then worked for LPO in Norway, where he developed projects as
far north as Svalbard.
He is a Leed-accredited engineer, a Living Building Challenge
ambassador, and part of the steering committee of the
International Living Future Institute’s London Collaborative.

ARTON MEROVCI is a
graduate of Laing
O’Rourke’s school and
college leavers’
development
programme. He
obtained a first-class
BEng (Hons) degree in
building services from
London Southbank University in 2016.
Over the past five years, Merovci has worked
on projects such as Tottenham Court Road
(TCR) Crossrail station, the Leadenhall Building
and Blavatnik School of Government. He is
now working towards IEng status on the CIBSE
professional development scheme, and is a site
engineer at TCR Crossrail station.
ANA RECIO is a
graduate mechanical
engineer in Arup’s
buildings team, in
Bristol. Born in Madrid,
she moved to Vienna
before attending
university in the UK. She
holds a first-class
honours degree in architecture and
environmental engineering from the University
of the West of England.
Recio was named CIBSE Southwest Regional
Student of the Year 2015, awarded the Dean’s
Award for Academic Excellence in 2016, and
nominated for the Bronze President’s Medal.
BAOYING TONG is a
graduate electrical
engineer with Aecom in
Sydney, Australia,
having completed his
internship at Steensen
Varming. He received
two Bachelor’s degrees
in electrical engineering
– from Harbin Institute of Technology, China,
and the University of Sydney (first-class
honours) – was awarded several scholarships
and recognitions, including the Dean’s List. He
was also a finalist for the John C Harsanyi
Graduate Medal at the University of Sydney.
Tong has presented and published papers in
LED technology at branches of the Illuminating
Engineering Society.

■ Visit www.cibse.org/yea for more details.
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Introducing the new Watercooled
VRV IV W+ range
The perfectly versatile climate control solution for high-rise
buildings, hotels and developments where space is at a premium.
• A small footprint for space saving beneﬁts.
• Easy compliance with building regulations.
• Delivering the highest and most reliable levels
of performance, whatever the ambient conditions.
• Stackable units: 120kW in just 0.429m² of floor space.
• Zero heat dissipation: unique beneﬁt, as no need to
cool the plant area.
Water ﬂow control, Variable Refrigerant Temperature (VRT), and Heat
Recovery across your entire building for greater energy eﬃciency.
Find out more at www.daikin.co.uk/vrv
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FEEDBACK
Tom Naughton
We can do much better than DS439. Our analysis shows
that even the Danish DHA diversity results in oversized
systems. A change in CP1 to encourage other diversities
would be useful. Lack of commissioning is a huge issue
in dwellings and the network. Linking performance with
payment should be used as an incentive to contractors.
A lot of heat network issues have their roots in poor heat
interface unit (HIU) performance. Besa testing should
be linked to Heat Networks Investment Project funding
and included within the London Plan to encourage all
manufacturers to test and publish their results.
Hanson-Graville: Heat-meter
data must be examined

Ben Leach

CIBSE’s LinkedIn Group debates heatnetwork technology and guidance
Richard Hanson-Graville

Join the conversation
We want to hear
from you. Talk to us.
@CIBSEJournal ■
CIBSE LinkedIn ■
www.cibse.org ■

Subscribe to
our newsletter
Receive our top stories
about building services
engineering. Sign up at

cibsejournal.com

I gave a talk on heat network technology at the UK
District Energy Association's (UKDEA's) AGM. We
have seen maximum heat losses of around 75% from
three London local authorities, measured as part of an
investigation for SAP. How is it possible that all these
heat networks have been handed over in such a state,
without any heat-meter data being examined?
Pipes used to be sized on velocity – as they should be
– but are now sized on pressure drop per metre. Velocity
needs to be high enough to clear air and debris; oversized
pipes collect dirt and air, causing significantly greater
rates of pipework corrosion.
Current guidance refers to the Danish Standard DS439
for calculating diversity factors, used to size pipework and
plantrooms. But when systems differ from the 38.5kW
used in the Danish standards, the process for working out
the new diversity has never been translated into English.
Networks are sized for peak load, which happens every
few years for a few days, when it's -5°C outside. Instead
of running boilers at the same temperature in summer
as you would at peak load, it is more efficient to vary the
flow temperatures to match load.

As an installer, we see systems with building entries for
two-bedroom properties being designed up to 32mm on
some occasions. Our supplier promotes reduced heat
losses and provides heat-loss and stress calculations for
projects across its range of available products.
However, we still encounter the majority of systems
being purchased purely on the lowest upfront investment
cost, and they are oversized – which is wasted cost that
could be reinvested into increased insulation thickness or
diffusion-barrier products, to reduce heat losses further
on correctly sized systems. Many companies have no
training, while others use only the most experienced
welders and jointing teams, which test every joint.

Richard Hanson-Graville
The rules for a city network get applied to the internal
pipework in buildings. It’s not the installers that need the
training, but those who design the pipework to 200Pa/m.
A skill that's in short supply is the use of differentialpressure measuring equipment. I've never encountered
anyone on site with one – but it’s like a doctor without a
stethoscope. That's just scratching the surface.
CIBSE Journal welcomes readers’ letters, opinions, news stories, events
listings, and proposals for articles.
Please send all material for possible publication to:
editor@cibsejournal.com
or write to: Alex Smith, editor, CIBSE Journal, CPL, 1 Cambridge
Technopark, Newmarket Road, Cambridge CB5 8PB, UK.
We reserve the right to edit all letters.
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| Hywel Davies

Going home healthy?
The HSE has begun a five-year strategy focusing on big health issues at work,
including stress, and musculoskeletal and lung problems, says Hywel Davies

E

very year, around 12,000 people die
from occupational lung disease as
a result of exposure to dusts, fumes
or vapours at work. Of these, around 8,000
will be because of asbestos-related illness
or chronic obstructive pulmonary disease
(COPD). Otherwise healthy men and
women are robbed of their ability to live
normal lives – to work or enjoy time with
their children, let alone grandchildren.
Some of these conditions, such as
work-related asthma, develop shortly
after exposure; others – such as
pneumoconiosis, COPD, lung cancer and
pleural mesothelioma – develop many
years later. They are caused by a wide
range of agents, from dusts, fumes and
vapours through to biological organisms.
Asbestos and respirable crystalline
silica (RCS) are substantial contributors
to lung disease, and particular hazards in
construction and building services. Some
people now dying of asbestos-related
disease were first exposed more than 50
years ago, through dusty work clothes
brought home by their fathers. These are
especially slow, long, latency killers.
The Health and Safety Executive (HSE) has been
reviewing the major long-term health problems which
arise at work, and have identified stress, musculoskeletal
disorders and occupational lung disease as the priority
issues to be addressed.
In addition to the death toll, it is estimated around
14,000 new cases of breathing or lung problems are
caused – or made worse – by work each year, resulting
in at least 400,000 working days lost. It is a chronic, but
preventable, problem.
The HSE strategy1 for tackling work-related ill health
has several aims, including:
■ Significant improvements in preventing and controlling
exposure, especially in construction, manufacturing,
quarries, mines, waste and recycling, and agriculture
■ Consultants and product suppliers giving employers
advice that is fit for purpose
■ A rise in HSE’s/local authorities’ regulatory profile and
cross-industry learning about ‘what works’
■ National, cross-sector leadership on eliminating
occupational lung diseases
■ The next generation of workers being educated and
empowered to expect better.
Achieving this will require coordinated, long-term action
across all sectors, and working with partners – such as the
NHS – to support the behaviour change and awareness

programmes that are needed. A key
element is prevention and readers can
play an important role in this.
Any process which produces dust,
vapour or fumes should be reviewed: is
there an alternative way of working, or a
substitute material or process which will
avoid generating the hazard, or reduce
the severity? This may apply to product
manufacture or site processes, and
designers have a duty to consider how the
design can be realised safely.
If the hazard cannot be eliminated,
then it needs to be controlled. That means
managing the process to minimise the
hazard and to control it in such a way as to
prevent worker exposure. Often, this will
involve exhaust ventilation to contain and
remove the hazardous contaminant. This
might apply on site, where dust is being
generated or where welding creates fumes.
The HSE has published a video which
illustrates graphically the health risks
of welding.2
Alternatively, a building may need to
house a laboratory, or a workshop, where
dusts, fumes or vapours may be routinely
generated and need to be contained and removed. In this
case, there is a clear need for consultants and product
suppliers to give advice fit for purpose and appropriate to
the process being controlled.
It may be advice is needed in the design of extract
ventilation systems – a specialist competence of members
of the Institute of Local Exhaust Ventilation Engineers
(ILEVE), a CIBSE division,3 and specific extraction
equipment may be needed to deliver effective control.
Occupational lung disease may be a slow killer, and
does not attract the headlines or the political attention
of an immediate disaster. But 8,000 premature deaths a
year is equivalent to two Grenfell Tower disasters a week.
It is a human tragedy, and could be reduced drastically by
better design and management of workplace processes.
CIBSE and ILEVE members have a key role to play in
ensuring our workplaces are safer and healthier places,
and in supporting the HSE as it seeks to ‘help Great Britain
work well’.4

“8,000
premature
deaths a year
is equivalent
to two Grenfell
Tower disasters
a week”

References:

1 	HSE Go home Healthy campaign, bit.ly/CJOct17Hywel
2 	Dr David Fishwick interviews Phil Hydes, asthma sufferer,
bit.ly/CJOct17Hywel2
3 	Institute of Local Exhaust Ventilation Engineers,
bit.ly/CJOct17Hywel3
4 	Helping Great Britain work well, bit.ly/CJOct17Hywel4
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CHP merits a rethink as a
way to cut carbon emissions
SAP and SBEM could better reflect the value of combined heat and
power by using the marginal carbon-emission factor, says Association
for Decentralised Energy’s Hanaé Chauvaud de Rochefort

C

urrent methodologies to account for
the carbon emissions of combined
heat and power (CHP) could
be more accurate. The environmental
performance model of the Building
Regulations’ compliance tools – which
look at average carbon emissions from
the grid – is probably undervaluing CHP’s
carbon benefits, and, potentially, those
of other onsite-generation and demandreduction technologies. The Association
for Decentralised Energy’s (ADE’s) new
electricity dispatch model shows how
we could represent the value of CHP
by reflecting optimisation strategies
developed by generators and suppliers in
energy markets. It argues that CHP helps
address periods of high electricity-grid
carbon intensity, and proposes a solution
to reflect CHP’s impact and benefit.
In 2016, high-efficiency CHP
generated 6.3% of the electricity and 5.9%
of the heat produced in the UK. CHP
integrates the production of usable heat
and power (electricity) into one efficient
process. Capturing waste heat using CHP can increase
fuel efficiency by up to 30%. Small CHP applications
in buildings – or larger CHP systems connected to
heat networks – generate heat and electricity locally, to

supply commercial, domestic and public
buildings. CHP’s fuel-efficiency benefits
– no matter what the fuel – are widely
accepted, as it displaces other forms of
generation (Figure 1). However, as the
UK electricity grid decarbonises, there
are debates about how much carbon CHP
using natural gas saves.

Emissions reduction
investments in buildings

The UK has a target to reduce greenhouse
gas (GHG) emissions by 57% between
1990 and 2030. Three-quarters of the
GHG emissions reductions since 2012
have been the result of reduced burning
of coal for electricity production.
Government statistics show that the
coal-fired share of power generation
was about 9% at the end of 2016 – its
lowest level to date. This suggests further
emissions-saving opportunities from
reducing coal in the power-generation
mix are limited.
However, emissions have increased
in the building sector over the past two years, according to
the Committee on Climate Change. Heat is the main form
of energy used in buildings – around 80% – so an increased
focus on the decarbonisation of heating is necessary to
meet the carbon target.
A building developer’s choice
of energy supply is influenced by
4.0
Solar
economic viability and environmental
performance. They need to demonstrate
OCGT
3.5
that new buildings meet a certain level
Other (renewable)
2.5
of energy efficiency and emissions
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reductions to comply with Part L of the
2.0
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of fuel and power. The tools used to
1.5
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assess energy use and carbon emissions
1.5
against the requirements of Part L are
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the standard assessment procedure (SAP)
1.0
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for domestic buildings and the simplified
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building energy model (SBEM) for
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non-domestic buildings. SAP and SBEM
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0.0
have functionalities to assess all types
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Figure 1: Generation displaced by additional gas CHP capacity, +0.5GW scenario. Source: LCP analysis for BEIS2
to onsite energy supply by a local system.

Generation (TWh)

“Focus on the
decarbonisation
of heating is
necessary
to meet the
carbon target”
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Emissions reduction from gas-fired CHP
On sites where there is both a heat and power demand,
CHP is often the preferred solution, and every design
seeks to optimise users’ benefits. Small CHP units can offer
significant flexibility by following loads (see Figure 2).
To calculate the energy and emissions savings from
gas CHP, energy outputs – heat and power – need to
be accounted for. SAP and SBEM assume that a unit of
electricity from CHP displaces a unit of electricity from
central power stations – and a unit of heat displaces a unit
of heat raised by gas boilers – to determine its carbon
impact. The challenge of calculating the fuel and emissions
savings associated with displaced grid electricity is that grid
electricity is generated by a large number of central power
stations with different fuels and varying efficiencies.
Electricity generated from coal contains around
0.94gCO2e per kWhe, while a unit of electricity from wind
energy is nearly zero carbon. So the sources that are
reasonably expected to be displaced must be determined to
estimate the displaced fuel use and emissions.
Currently, SAP and SBEM assume that a unit of
electricity from CHP displaces a unit of electricity from
all the power stations on the grid, and is calculated using
government projections of the fuel mix and the Business,
Energy and Industrial Strategy (BEIS) factors over a threeyear period.
However, the electricity system’s carbon emissions
factor varies on a short-term basis, depending on the mix
of power plants meeting the loads (see Figure 3). It also
means any reduction in demand or increase in generation
displaces not an imaginary average power plant, but the

80
70
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50

kW

However, these are very different options because of the
avoided network losses from local systems and the ability
to turn on additional CHP capacity during periods of peak
energy demand.
The methodology assumptions used in SAP and
SBEM are decisive for the future of CHP in the building
environment, and it is important to ensure a fair reflection
of local CHP’s impacts and benefits.
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Figure 2: Combination of small CHP units following electric loads. Source: Industry

marginal power plant – the last one in the merit order.
ADE analysis using a power system dispatch model
suggests that, largely, gas CHP only displaces other gas
power plants and rarely displaces intermittent renewables
or nuclear.

Dispatch modelling of gas CHP
in the GB electricity grid
The ADE power dispatch model seeks to replicate how
the electricity system works. It uses CHP operation
profiles from the domestic and commercial sectors, plus
government, National Grid and trading platform sources.
To minimise the overall cost of delivery in the wholesale
electricity market, suppliers with access to several power
plants will decide which one to purchase from, based on
the plant’s marginal operating costs. If the wind is blowing,
suppliers will prefer to use electricity from wind farms
– nearly zero marginal operating cost – to meet as much
contracted output as possible before turning to fossil-fuel
plants. This determines the merit order – a way of ranking
available sources of electrical generation based on their
relative short-run marginal costs.
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Figure 3: ADE analysis, generating plants meeting electricity demand on the transmission system, ranked by priority of use. Source: Elexon
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The generations at the bottom of the stack in Figure 3
– for example, wind, hydro and nuclear – generate at the
maximum of their capacity given their availability, and
have a downward effect on the average carbon intensity
of the grid. In contrast, the plants at the top of the stack –
open-cycle gas turbines (OCGT) and coal power stations
– vary their output to meet load variations, pushing the
average grid carbon intensity up. The plant with the
highest marginal cost over a settlement period is the last
one in the merit order, or the ‘marginal’ plant. As a result,
when renewable generating plants supply most of the UK’s
electricity load from 4am to 5am, the carbon content of the
grid is very low. From about 4pm to 8pm – when outputs
from the plants with lower running costs are not enough to
meet the load – the carbon content is much higher.
ADE analysis of the relative marginal cost of generations
over the calendar year 2016 suggests that CHP plants
following the merit order produce lower marginal-cost
electricity than combined-cycle gas turbines (CCGTs)
because of its fuel-efficiency benefits, and would be
represented by a slice below CCGTs’ output. By following
the merit order, CHP’s power output will rarely displace
renewables’ output. This differentiation is very important
when we think about the appropriate quantification of
the energy and carbon-emissions savings from CHP, and
understanding how to define its carbon-value proposition.

Conclusion
Clearly, there is scope for variation in how the CHP
counterfactual – or generation displaced – is determined,
and this has a significant impact on the carbon savings.
These different pieces of quantitative analysis show that
gas CHP’s real-world operation does not displace an
imaginary average power station, but a CCGT or other
marginal power plant.
In the older electricity system, this issue was not
important because the difference in emissions between
the average power plant and the marginal power plant
was relatively small. But, in an increasingly flexible,
decarbonised system, the difference will become material,
and the time of day or year that an action is taken will have
an enormous impact on the level of carbon savings.
CHP contributes to improving the efficiency of the
energy system for the benefit of householders, small
businesses and public authorities, as well as industry,
while contributing to grid stability and the integration of
renewable energy. SAP and SBEM could better reflect its
value by using the marginal carbon-emission factor, based
on the position of CHP in the merit order.
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Taking back control

For property firms to benefit from ethical finance, L&G’s Debbie Hobbs says they must
reverse the trend for de-skilling and employ more engineers to ensure buildings perform

A

s head of sustainability at one
of the UK’s biggest property
companies, Debbie Hobbs has
the opportunity to cut carbon
emissions from a large chunk
of the country’s commercial
real estate. Legal & General Investment
Management (LGIM) Real Assets manages
£24.9bn of property on behalf of investors,
and has 2,700 buildings, occupied by 5,000
tenants. If all of these buildings were run
efficiently, a vast amount of savings could
be made.
Hobbs says the difference between a
typical, well-maintained property and a
wasteful one is 40% fewer carbon emissions
– but, she adds, there is a major issue for the
property industry. ‘In the UK, we have lost
the engineering skills to operate buildings.
We design lovely new, shiny buildings, but
we don’t maintain them properly.’
Hobbs believes the supply chain lacks
the technical knowledge to operate HVAC
effectively. ‘Ultimately, clients have driven
the market through competitive tendering,
and demanded lower and lower prices from
managing agents, who have responded by
having fewer skilled staff.’
The state of engineering in the real-estate
industry has been in a downward spiral

since 2008, claims Hobbs. ‘The strategy was fine for a year after the
recession, when everyone wanted to minimise cost, but it doesn’t
work if the long-term goal is to optimise buildings.’ This isn’t just bad
for the environment, adds Hobbs – it also means tenants have higher
bills, and property owners have more risk in their portfolios.
She believes the supply chain needs to upskill if it wants to deliver
the buildings promised by architects and engineers.
At this year’s Ecobuild conference, Hobbs gave some stark
examples of what happens when technical skills are lost. In one
case, a newly purchased LGIM property was using eight times more
gas than best practice; Hobbs discovered that, during a previous
refurbishment, the building management system (BMS) had been
programmed to night purge all year round. ‘The poor building was
being frozen each winter down to 5°C every night and then being
heated up to 25°C,’ explains Hobbs, who believes a building team
with technical skills would have identified the issue.
Before she joined Legal & General in 2012, Hobbs had a wideranging career in building services, and years spent in ‘every nook
and crevice of the industry’ has given her the skill set to tackle
performance issues. She first became interested in low-energy
technologies in the final year of her physics degree and – because she

impact investment
There is a growing trend for impact investment, which includes funds that offer
environmental and social value, as well as an economic return. L&G has created a futureworld fund with HSBC, which tracks the FTSE 100, but also takes into account the carbon
intensity of companies, and looks at the amount they are investing in renewables and fossil
fuels. ‘It has attracted a lot of interest from investors who want to signal to the market their
environmental credentials,’ says Hobbs.
For these funds to work, there must be a robust methodology to measure environmental
impact. ‘You can’t put a green-mulch PR spin on this,’ adds Hobbs. ‘It’s difficult.’ The global
real estate sustainability benchmark (GRESB) is one measure available to investors.
Companies supply data on the environmental, social and governance performance of their
assets and portfolios, and this is benchmarked against other firms.
One driver for sustainable investment is the Principles of Responsible Investment
(PRI), to which L&G is a signatory. This not-for-profit group encourages investors to
use responsible investment to enhance returns and better manage risks. L&G’s modular
housing factory in Leeds also fits with the PRI, says Hobbs. ‘The use of cross-laminated
timber ensures the home will have impeccable sustainability credentials,’ says Hobbs. The
products and materials selected are also aimed at giving the end-user a home with lower
running and maintenance costs.
LGIM Real Asset is attracting capital from sustainable funds such as Dutch pension fund
PGGM. It has also set up a build-to-rent fund to develop low-energy buildings that offer
social benefits for the occupants, such as shared gyms and dining facilities.
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didn’t ‘want to teach or go into the nuclear
industry’ – she chose building services
engineering. Her first job was as a renewable
energy engineer at Wimpey Homes
Technology Laboratory, after which Hobbs
took on an energy-management role at
West Sussex County Council, just as BMSs
were coming to the fore. Two years later,
she moved to controls specialist Trend,
which gave her a ‘brilliant grounding’ in
the technology.
‘These days, everyone’s frightened of
BMSs – they don’t want to touch them
because they don’t understand them,’ says
Hobbs, who believes this lack of awareness
is contributing to poorly performing
buildings today.
She joined property company MEPC in
1992, as an environmental engineer, but when the firm was bought
by Hermes – which started to outsource property management – she
began her own sustainability company. This was later bought by
Oscar Faber (now Aecom), because it wanted its own sustainability

| Debbie Hobbs

team. Hobbs then joined Environ, which
carried out environmental audits for the likes
of Disney, in the United States.
As a carbon assessor, Hobbs recalls
writing lots of reports for companies about
embedding sustainability into their working
practice – but she wondered how much
of it was ever acted upon. ‘We would use
a spreadsheet to add up energy use but –
often – nothing was done, either in terms of
reducing energy use or even measuring it
against benchmarks,’ she says.
Hobbs decided to look for a role where
she could influence change, and joined
LGIM Real Assets. She says it was looking to
transform its culture to take advantage of the
increasing demand for environmental funds
by investors. (See panel ‘Impact investment’.)
Hobbs was impressed by the commitment to sustainability of
Bill Hughes, head of LGIM Real Assets and a trustee of the UK
Green Building Council. Hughes insisted everyone in the company
complete a 60-hour sustainability diploma course, because – if LGIM
was going to offer low-carbon investments – it had to upskill its staff
to understand what was being offered.
‘Sustainability is embedded in what we do. We have to do it
ourselves and not outsource it to a specialist,’ says Hobbs. ‘We have to
live and breathe it – which is a great philosophy.’
When Hobbs started at LGIM Real Assets, she audited every
property, and gave managing agents a top 10 list of things to do to
improve performance. Subsequently, she noticed anomalies in the
BMS – such as the wrong temperature settings and the occupancy
times not being corrected.

“I’m not saying facilities managers
can’t do their jobs, but there’s a
knowledge gap because we’ve
squeezed out the engineering”
‘I’d ask them to do something, however, often they didn’t have the
technical skills to make the necessary changes,’ says Hobbs. ‘That’s
when it dawned on me that we – as clients – had badly de-skilled the
industry by demanding lower and lower costs.’
The managing agent is responsible for building operation and
liaising with the tenant. Work is outsourced to a maintenance
contractor, who subcontracts controls to the BMS specialist. They
know how to change the temperature controls, says Hobbs, but the
property manager probably hasn’t understood what they have to ask
for and the instruction is lost.
Buildings also have in-house facilities managers (FMs), but they
are involved in so many areas – such as security, maintenance,
catering and IT – that the building controls don’t get the attention
they need. The FM alone cannot serve the building, says Hobbs,
and there needs to be a new technical services position, looking after
such things as sub-meters, plant, controls and fire alarms; these could
be in-house roles or outsourced. ‘I’m not saying FMs can’t do their
jobs, but there’s a knowledge gap because we’ve squeezed out the
engineering,’ she says.
A technical services engineer would save on maintenance costs,
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she adds, because they would be pro-actively
resolving services issues. This reduces
the chance of costly plant failure and
replacement, and increases plant efficiency.
‘Your reactive, energy and whole-life costs
become a lot lower,’ says Hobbs. ‘If you have
buildings you know that you are going to
keep for more than five years, you don’t
want to carry out minimum maintenance,
otherwise you’ll have to replace the plant
and equipment in that period.’
Hobbs says that the cost of upskilling
would be paid for by a higher service charge:
‘If the investment will pay back in a year, it
will be beneficial for tenants.’ If engineering
results in lower bills, then it will also benefit
the landlord, she adds, because this will help
them attract future tenants.
Part of the problem has been the way in
which money has been used. ‘We spend it
all on the design of a building and very little
on operation – yet this will span 30 years,’
says Hobbs, who believes it doesn’t have to
be complicated. She cites a LGIM property
that was improved significantly over five
years simply by improving the controls
when it had to install replacement chillers
and boilers. The energy use went from
180kWh·m-2 to 40kWh·m-2, which is below
the best-practice benchmark.
‘We have halved the energy use by
paying attention to controls every time we
do a tenant refurbishment,’ says Hobbs,
who believes it’s the little things – such as
the correct position of sensors – that make
all the difference.
Deemed unsightly by architects, sensors
are often hidden in the ceiling, where the
temperature is higher, which means the
controls aren’t able to provide comfort to the
A housing module
leaves Legal &
General’s factory

Legal & General’s office scheme at
245 Hammersmith Road , London

space occupied by people. ‘I’ve gone backwards from sustainability to
basic maintenance,’ says Hobbs, who claims the health and wellbeing
agenda will mean those operating buildings will have to pay
much more attention to occupant comfort and the environmental
control of spaces – and they will no longer be able to get away with
haphazard placement of sensors.

Big data
Hobbs says property companies have a new weapon in their fight
against poor performance – data analysis. Firms such as Demand
Logic and Carbon Credentials are monitoring energy use closely, to
look for anomalies that might signify problems with controls and
plant that are resulting in poor performance.
‘You need this new breed of big-data experts to sit alongside the
maintenance teams and identify issues. Data can then be checked
afterwards to ensure the maintenance contractor has completed the
necessary changes,’ says Hobbs, who wants the industry to be honest
about the mistakes it has made. ‘Nobody wants to rock the boat. If
we’re open about what we’re doing wrong, we’ll find a way of putting
it right.’
There are encouraging signs that the supply chain is responding
to the demand for more sustainable buildings by bringing back
engineering skills. Clients are starting to use mechanical and
electrical (M&E) consultants, says Hobbs, while some agents are
bringing engineers back in house to offer the necessary technical
services. ‘The industry is beginning to understand that it’s gone too
far in reducing costs and management fees, and that it’s simply not
giving us an optimum service.’ CJ

don’t miss build2perform live
Debbie Hobbs will talk about the benefits of metering and analysing data at the CIBSE
Build2Perform Live event on 21 and 22 November at London’s Olympia. Her session is
one of 20 half-day streams being organised by CIBSE Divisions and Special Interest
Groups, which will focus on wellbeing, digital engineering and energy.
Programme highlights include best-practice case studies from Cundall and Arup on
how to design lighting for user wellbeing. There will also be a look at proven strategies
for maintaining air quality in buildings, and an overview of forthcoming updates to
CIBSE guidance in TM40 on health and wellbeing and CIBSE Guide L: Sustainability.
In addition, there will be sessions on how digital practices have improved building
services construction, commissioning and facilities management, as well as on
building simulation, procurement, metering, and the important role that facilities
managers play post-occupancy. Build2Perform Live is free to attend – to register, visit
www.cibse.org/b2plive
■ Playing a key role in Build2Perform Live is CIBSE’s Young Engineers Network. Its stream, ‘How to
engage better with clients’, challenges participants to work together to generate ideas for moving
building performance higher up developers’ priority lists.
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Sharing
economies

A network of companies and not-forprofit organisations has collectively cut its
energy bill by £1.2bn by sharing ideas and
innovation. Andy Pearson looks at how a
blog on heating historic buildings turned
into the Fit for the Future forum

W

hat do Adnams Brewery,
the National Trust and
Cancer Research UK
have in common? They
are all members of Fit for
the Future, a UK-based
network of around 500 people – from
81, mostly not-for-profit, organisations –
that share ideas on the best ways to cut
energy use, reduce their impact on the
environment and, ultimately, to save money.
Fit for the Future came into being five
years ago, after the National Trust won
a Gold Award from sustainability charity
Ashden for its pioneering work in energy
saving and green energy generation on
its projects in Wales. In two years, these
initiatives almost halved the Trust’s energy
use and carbon dioxide (CO2) emissions in
the country, as part of its drive to become
energy self-sufficient by 2020.

At the time of the win, Keith Jones, and Paul Southall – the
National Trust’s environmental practice advisers in Wales – were
blogging about their experiences in trying to cut energy use in
historic mansion buildings. They explained which of their initiatives
were most effective and which were less so.
The blog generated numerous questions and comments, mostly
from people in similar organisations who were looking to undertake
comparable projects. It was apparent there was a need for a solutionsharing network to link practitioners.
Energised by its Ashden Gold Award and the responses to the
advisers’ blog, the National Trust set up the Fit for the Future group
in November 2013, in partnership with Ashden. Its remit was to help
not-for-profit organisations learn from each other to minimise their
energy usage.

Collective knowledge

Plant room at Lambeth Palace

The fundamental rule of membership is that members cannot
benefit commercially from being involved in the network – so no
consultants, installers or manufacturers are allowed to join.
Chloe Hampson, Fit for the Future’s manager, says the advantage
of a network for not-for-profit organisations is that they don’t have
to keep commercial secrets.
‘It’s all about encouraging practitioners to share knowledge,
understanding and best practice,’ she says.
The group functions on the principle that – more often than not
– solutions to an organisation’s energy-saving objectives probably
already exist.
‘By tapping into the collective knowledge of hundreds of
environmental practitioners from more than 80 organisations,
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Somerset House

our members are able to find solutions
quickly, and to achieve greater success,’
says Hampson, who describes her role
with the group as similar to that of an
‘environmental dating agent’.
This can involve arranging bespoke liaisons. She may, for example,
be contacted by a property manager – tasked with making an estate
carbon neutral – who wants to be put in touch with someone who
has already had success in achieving a similar goal.
She might also be approached by a facilities manager seeking
advice and guidance on maintaining and operating a newly
installed biomass boiler. ‘Fit for the Future is about putting these
people in touch with others who can help them,’ Hampson says.

“The advantage of a
network for not-for-profit
organisations is that
they don’t have to keep
commercial secrets”

Improving energy efficiency at Lambeth Palace
Lambeth Palace – the official home of the Archbishop of Canterbury –
wanted to make significant improvements to the energy performance
of its buildings.
The palace operates as an office, library, place of worship, gallery and
family home, which meant estate manager Quentin Padgett faced some
unique challenges.
So the Fit for the Future network organised a peer-consultancy visit
to the Palace. This enabled Padgett’s equivalents from the National
Trust, Historic England and the Church of England’s Shrinking the
Footprint campaign to tour the site and offer advice, based on their
experiences of improving energy use in a range of heritage buildings.
As a result of the visit, the Lambeth team was able to develop a
series of steps to get it started on its journey. The temporary loan of
monitoring equipment also allowed an energy profile of the palace to be
created. Its priority now is to gather data to give a picture of how the site
is used at various times of the day and on different days.
The peer consultants were also able to offer a few more unusual
energy-improvement tips – such as draught-proofing traditional
windows using black plasticine.
Over the coming months and years, Lambeth Palace and the Church
of England will be working to become climate-friendly, resilient and
climate-change adaptive. Working through Fit for the Future should help
them reach their goals more quickly and with greater success.
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A key aspect of the network is ‘peer
consultancy’, whereby members who
have just completed a project offer to
visit another member’s site to share
their experiences and offer advice and
suggestions (see panel, ‘Improving energy
efficiency at Lambeth Palace’).

Not reinventing the wheel
‘The network is all about site visits, events
and sharing knowledge of what has and
hasn’t worked for a member’s organisation,
to ensure no-one is reinventing the wheel
when it comes to developing environmental
solutions,’ says Hampson.
An example of how Fit for the Future
has already proved its worth is when the
National Trust was considering installing
a marine source heat pump in Wales.
Through the network, the Trust learned
that the Royal National Lifeboat Institution
(RNLI) had completed a similar project, so
engineers from both organisations were able
to get together and share their knowledge.
As a result of this support, the National
Trust installed a 300kW marine source heat
pump at Plas Newydd House, on Anglesey,
saving itself about £40,000 a year in
energy costs, as well as lowering its carbon
emissions significantly.

Similarly, the National Trust has shared its experience of mini
hydro-electricity schemes with British Waterways, by hosting a visit
to one of its schemes in Snowdonia. British Waterways – which is
responsible for maintaining 2,000 miles of historic inland waterways
in England and Wales – is now carrying out a hydro-electricity
feasibility study on one of its canals.
Fit for the Future is about sharing information and learning;
members do not have to agree to energy-reduction targets or

SOMERSET HOUSE’S ENERGY INFRASTRUCTURE MAKEOVER
In 20 years, London’s Somerset House has metamorphosed from a sombre home for the government’s
Inland Revenue department to a vibrant creative destination, with eateries, event facilities and
workspaces for creative industries.
One of the successes at the Grade I-listed, 18th-century building has been the fitting of a combined
cooling and heating power (CCHP) scheme, to overcome power-supply issues and enable future
development of the site. The building now generates 65% of its electricity needs.
Mick Figg, head of buildings at Somerset House, is sharing its experience of the CCHP system with
similar organisations through the Fit for the Future network. ‘I’ve had conversations with people about
the CCHP,’ says Figg. ‘If someone wants to come and see it, then of course I’d show them.’
Figg says the benefit of Fit for the Future is that it is ‘an impartial group of people who can share
findings, successes and mistakes’. ‘We’ve made a lot of energy-efficiency improvements, so I thought
we could help other organisations – particularly smaller ones – learn from the work we’ve done.’
The learning is a two-way process: ‘I’ve been to a few Fit for the Future workshops and learned about
new technologies, such as intelligent LEDs,’ says Figg. ‘If I need advice about a technology, I’ll pick up
the phone and say: “Can I meet you, have a look at what you’ve done, discuss what you would have
done differently, and find out how the system is performing.” If you can piggy-back onto that, its great.’
For more information on the CCHP, read ‘Guaranteed performance – Somerset House’s risk-free
services retrofit’, in the December 2016 issue of CIBSE Journal. See bit.ly/2jlpYkw

“Network members
do not have to agree
to energy-reduction
targets or anything
that imposes additional
demands on their time”
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anything that would impose additional demands on their time. They
do, however, have to submit annual energy data to the network, so
that it can keep track of its successes.
In 2016, Fit for the Future’s members consumed 764.6GWh of
energy, while energy-conserving initiatives saved 11.8GWh – which,
the network claims, equates to an impressive carbon-emissions
reduction of 4,144 tonnes.
The diverse range of organisations that make up the group also
generated 32.1GWh of renewable energy – 10.3GWh more than the
previous year, and a sure sign of the network’s success. As a result
of the energy savings, Fit for the Future members have collectively

| FIT FOR THE FUTURE NETWORK

saved £1.2m on their energy bills – and,
because they are mostly charities, these can
add up to significant benefits.
For example, the energy savings made by
Guide Dogs could pay for another two guide
dogs, while the Wildfowl & Wetlands Trust
could pay for the breeding programme for
17 endangered spoon-billed sandpipers, and
Chatsworth House could restore 500m of
dry-stone walling. CJ
■ To find out more, visit www.fftf.org.uk

PASSIVE COOLING AT THE GEFFRYE MUSEUM
The Geffrye Museum in east London is undergoing an £18m capital
development programme, which includes the construction of new
conference facilities, galleries, storage areas and a library. Also included
in the project is a thermal labyrinth to offer passive means of tempering
the fresh air supply to a new lecture theatre, which forms part of the
conference facility.
‘I was unfamiliar with some of the proposals the building services
engineers were coming up with, including the thermal labyrinth,’ says
Lisa Moore, director of capital projects and operations at the museum.
‘I wanted to know how easy it would be to operate and maintain once
the contractor and consultants had gone, so the [Fit for the Future]
network put me in touch with Tom Heel, at Oxford University, who is using
thermal labyrinths in lecture theatres.’
Moore says she was able to get in touch with Heel directly, to ask his
opinion on the appropriateness of the technology. ‘Being able to ask a
peer – rather than a consultant – is helpful, because they are managing
the day-to-day running of the system, and will have an eye on energy
consumption, costs and ensuring the technology does the job it is
intended to do,’ she says. ‘He’s not trying to sell me anything, but will give
me an honest opinion.’
Moore has also used the network for product information. ‘I was looking
for the best product to monitor our energy use automatically, to identify
how energy is being used and peaks and troughs throughout the day and
year. The network put me in touch with a user who had selected a system
after a comprehensive tender process.’
In addition to seeking advice, Moore has been able to offer it, too.
Oxford House, a community and arts centre in nearby Bethnal Green,
was put in touch with the Geffrye because it was going through a
capital development programme, and the chief executive wanted to
know how the museum managed its maintenance contracts – and which
contractors it used. ‘I’ve been down to see him to chat things through;
I have put him in contact with some people and he’s put me in touch with
others,’ Moore says.
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POWER SUPPLY ISSUES?
THIS IS NOT A CHALLENGE FOR THE PANASONIC GHP SYSTEM

New ECO G GE3 series - providing eco-friendly heating, cooling and hot water
Ideal when electrical supplies are limited

Generating heating and cooling to meet high DHW demand

With a gas driven compressor that consumes 9% of the power of the ECOi VRF,
the GE series is perfect for projects with limited electrical supply.

The GE series utilises exhaust heat from the active unit to help produce a constant
ﬂow of DHW; perfect for hotels and other housing development applications.

Open and ﬂexible design

Continuous heating down to -20°C

The GE series connects to a wide variety of indoor units and controllers from
the ECOi range. A pump down system is also available.

Recovery of waste heat stabilises the heating capacity to eliminate the need for
the defrost process, even at very low temperatures.

PROFESSIONAL
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DIMMING
THE LIGHTS

Avoiding light pollution at a cinema conversion
in the South Downs National Park

KEEPING COOL IN
QATAR’S STADIUMS
DISTRICT HEATING AT
TOP LONDON HOTEL
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EDWARDIAN HOTELS LONDON

The hotel inspector
Edwardian Hotels London uses data analyst Considerate Hoteliers to monitor its resource use.
Alex Smith finds out how sharing data is helping reduce its properties’ carbon emissions by 9%

A

n independent hotel chain
has reduced its carbon
footprint by 9% in six
months after employing a
data company to monitor
electricity, gas and water
consumption across its portfolio of 12 hotels.
Edwardian Hotels London has been using
Considerate Hoteliers’ Con-Serve software
to benchmark consumption against typical
industry performance and occupancy levels.
Usage data shows that the company saved
£107,700 on its utility bills compared with
the six-month data from the previous year.
Considerate Hoteliers supplies monthly
reports for each property and trains hotel
staff to use the data-management system.
Workshops also encourage hotel managers
to identify practices that could improve
performance, and share initiatives with
other departments and sister hotels. Good
practice flagged so far includes reducing
boiler temperatures by several degrees,
lagging pipes, and installing light sensors in
public areas.
Workshops run by Considerate Hoteliers
track progress across departments to ensure
good practice is maintained. It compiles
checklists for hotel managers, to ensure the
technical teams are aware of any heating
and cooling performance issues. One
sample check is to ensure that the building
management system (BMS) is calibrated
properly. ‘These are the sort of basics that
need to happen,’ says Benedetta Cassinelli,
managing partner of Considerate Hoteliers.
After six months of collecting data,
Considerate Hoteliers then establishes the
average and minimum consumption for
each hotel. Consequently it sets alerts in
the software that signal if consumption is
beyond a norm. ‘An engineer will receive
the alert automatically and be able to act
accordingly,’ says Cassinelli.
Considerate Hoteliers assign an account
manager to each of its clients, to easily
identify anomalies. ‘Nine out of 10 times,
improving sustainability is about behavioural
change,’ says Cassinelli. ‘We make sure
people talk to each other, and that engineers
are aware their work is important to a hotel
operating sustainably. Sadly, engineers don’t
always share best practice.’
Cassinelli says hotel technical teams are

Benedetta Cassinelli
has a background
in hotels, so knows
what is possible

often too busy fixing items such as leaking taps and broken
lights. ‘They need to be on top of energy consumption, too,’
she adds.
As an external team, it is easier for Considerate Hoteliers
to engage with different departments and get them to work
towards a common goal, says Cassinelli, who is aware of
the specific needs and sensitivities of hotel workers: ‘Chefs
can be strong personalities and, at top-end hotels, they will
always insist the guest comes first. As I come from a hotel
background, I know what is possible.’ Kitchens are responsible
for high levels of carbon, as cookers and stoves tend to be kept
on in case a guest wants food prepared quickly. ‘There is a
tendency to turn everything on, even when service starts two hours later,’
Cassinelli says.
The dashboards supplied by Considerate Hoteliers via the Con-Serve
software are designed to be easily understood by all operators within the
hotel. ‘We are data analysts, not building technicians,’ says Cassinelli.
‘We help the client understand the meaning of the data values.’ Clients
love benchmarking, she says, because it compares hotels to typical
performance in the industry – using measures such as The Hotel Carbon
Measurement Initiative or the CIBSE benchmarks – and allows groups to
compare performance between sister properties.
There is a trend for hotel groups to report their carbon performance,
because companies – such as Ikea and Barclays – want their employees to
use low-carbon accommodation. ‘We can supply a carbon report, which
can be sent to companies looking to make group bookings,’ says Cassinelli.
Reports including costs can also be tailored for financial departments.
By being aware of energy use, and carrying out regular maintenance,
hotels can slash their carbon emissions and utility costs, says Cassinelli.
‘Often, basic things are just not working. If engineers are enabled and
supported by the management to address these issues, they would have
much better operating conditions.’
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CUTTING EDGE
IS STANDARD
ACROSS THE
WHOLE RANGE

Our market-leading Quinta Pro range
is available in 30, 45, 55, 65, 90 and
115kW models. So now it’s even easier
to specify the exact performance
solution you need.
The Quinta ProLVDVHULHVRIKLJKHIĠFLHQF\
ZDOOKXQJFRQGHQVLQJERLOHUVZLWKORZ12x
HPLVVLRQV7KHH[WUHPHO\FRPSDFWGHVLJQ
HQDEOHVLQGLYLGXDOLQVWDOODWLRQDVSDUWRIDPXOWL
ERLOHUFDVFDGHRUULJV\VWHP$QGIRUWKHLUVL]H
WKH\SDFNUHDOSHUIRUPDQFH\RXFDQUHO\RQ
Call 0118 978 3434RUYLVLWremeha.co.uk

ENGINEERING EFFICIENCY SINCE 1935
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The O2

Hotel opens doors
to heat networks
The luxury InterContinental Hotel at the O2 was linked to the local heat network after designers
convinced the developer of its resilience. Phil Lattimore describes Aecom’s low-carbon strategy

L

ocated next to London’s O2, the five-star InterContinental Hotel is the
centrepiece of a new, mixed-use development on the River Thames.
Completed last year, the 19-storey, 453-room hotel and conference centre
forms part of a scheme by Grove Developments for Arora Hotels, and
includes 140 apartments in the 24-storey Arora Tower.
The hotel’s leisure facilities include a health spa, several restaurants
and a 3,100m2 ballroom, which has room for 3,000 seats and can be divided into
14 independent zones. There are 19 additional meeting rooms in the conference
centre, as well as an organiser’s office and 1,600m2 of pre-function space.
The developer wanted a sustainable scheme, and the hotel was designed to
achieve Breeam Very Good, while the residential units achieved level 4 of the
Code for Sustainable Homes. To meet green targets, the project team specified
low-energy heating, ventilation and air conditioning, and proposed the scheme be
connected to the Greenwich Peninsula heat network, operated by Pinnacle Power.
For the hotel, it was critical that the heat network delivered the performance
expected by guests of a five-star hotel. The requirement was for a resilient system
able to supply year-round heat with a highly variable seasonal load; there was no
option for downtime in the heating system.
Aecom was the building services consultant on behalf of the developer and
client, and worked with contractor Balfour Beatty and building services contractor
HE Simm to progress the services design through to construction. Project director
Matthew Hignell says they discussed with the client whether to opt for a stand-

The hotels 3,100m2 ballroom can
be split into 14 separate zones
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alone system – with its own CHP, and
separate energy generation – or to connect
to a heat network. ‘Relying on another
organisation to provide a hot-water system is
a sensitive issue for hoteliers,’ says Hignell. ‘It
was a challenge to persuade Arora that this
would be a safe and reliable way of getting
energy.’ Having been involved in previous
hotel schemes, Aecom was familiar with
concerns about redundancy and backup
in the central system, as well as reliability
of power supply and heating and cooling.
Heating for hot water is in particular cannot
be allowed to fail.
Connecting to the heat network would
reduce plant capital costs and free up more
space on the development. The carbon cost
of the energy is also reduced, says Hignell.
‘Typically a good heat network offers 0.15 kg
CO2 per kWh compared with around 0.25
kg CO2 per kWh for standard gas boilers.
Pinnacle also offered an improving carbon
performance in the future as the peninsula
network progressd and more efficient central
plant was installed.’
Pinnacle had one central energy plant,
but another had to come online before the
hotel opened. There were concerns that the
extensive works could delay and disrupt the
installation of the heat network infrastructure.
‘We offered space in the building so Pinnacle
could provide backup, which gave the client
reassurance that heat would be available
when the hotel opened,’ says Hignell.
Space for the backup plant was found on
the roof of the conference centre, between
two air handling unit (AHU) plantrooms,
and it was sized to supply about half of

|

The O2

the hotel’s total load. As well as giving
assurance to Arora at the opening, it adds
resilience to the system, and will allow the
hotel to keep functioning in an emergency or
during maintenance. The backup plant was
connected to the main heat network, to give
more redundancy for the larger system.
Finding space for the site’s utilities was
another challenge, says Hignell, because of
issues over land ownership and the proximity
of the O2 Arena, which meant there was
limited space for pipework. There was also
limited capacity in the high-voltage electricity
supply, because of competing developments.
(See panel, ‘Power supply.)
A big challenge with using the district
heating system is the seasonal loading issue
that is common to the sector. ‘Hotels demand
a lot of hot water, so you still have quite a
significant load in the summer – which is

“Relying on another organisation’s
energy supply to provide hot water is
a sensitive issue for hoteliers”
good for the district heating supplier,’ says Hignell. ‘But the load is quite spikey.
There are periods in the summer when the AHUs have limited heating load, but hot
water is still needed, particularly for the morning and evening peaks.
Pinnacle’s control arrangements were adopted and the equipment in the hotel
sized to work off the wide temperature difference – 70oC flow, 40oC return –
required by the heat network. It required the reselection of the coils on the AHUs
and other heat emitters. The systems were already using two-port control but the
volumes and the principal pipe runs were reduced and the pumps came down in
size. Hot water cylinders were modified to include external heat exchangers.
However, under low load, the temperature of the return water drifts up, says
Hignell. Limiting this is key to heat network efficiency and is achieved by limiting the

Power supply
There was limited capacity in the local high-voltage (HV) power supply in the early days,
and several competing developments, according to Hignell.
‘A lively debate took place concerning how much supply we could take into our
building, where to site the transformers, and how to route the HV cables onto the site,’
says Hignell.
There were questions over how much electrical load would be needed – in particular,
for the conference centre and ballroom, with up to 3,000 guests.
‘If you’re going to try to serve guests food at the same time, you need a lot of
regenerative ovens. A capacity 750kVa is needed just to heat up the food so it’s all
delivered at the same time,’ Hignell says.
‘The question was, how do you size the incoming electrical supply so that you don’t
blow the transformer without putting in a huge system that’s only used for a few
minutes a year? That was quite a challenge.’
Hignell says they looked very carefully at loads and discussed with the hotel what
else would be operating in such circumstances. A workable solution was agreed with the
client about how they would operate the system, which included a robust strategy that
enabled them to be adaptable enough to meet client demands, now and in the future.
‘It was a lot of engineering judgement, and I think we got it right,’ Hignell says. ‘The
performance so far seems to have validated our predictive studies.’
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flow on the heating circuits using two-port valve arrangements and variable speed
pumps. The design needs to ensure hot water is available where it is needed but is
not pumped unnecessarily to other areas, says Hignell. ‘There is a balance as some
keep-warm bypasses are needed and the final arrangements are building specific.’
Other low-carbon technologies were specified to improve energy efficiency. ‘The
efficiency of the AHUs and the variable refrigerant flow (VRF) cooling systems
are important elements,’ Hignell says. ‘We installed water-cooled VRF to the
bedrooms, which was an efficient way of delivering heating and cooling. We looked
at the total load on each floor, rather than an individual room being sized simply
on the maximum or minimum load.’ The refrigerant circuits for the VRF system
link the bedroom units on each floor to water-cooled condensers in the risers. The
condenser water circuit is then pumped around all the distributed condensers with
surplus heat being rejected at roof level and additional heat being added from the
heating system where needed. So the VRF circuits balance the load across the floor
and the water cooled condensers balance the load across the building.
By considering the diversity factor for each floor – how likely it is that the air
conditioning in each room is going to be on at the same time – Hignell’s team
was able to reduce the total load. The VRF also helps to minimise distribution
losses. ‘The use of VRF allows you to pump water around the building at a lower
temperature, so you’re not pumping hot water in large quantities,’ Hignell says.
Delivering an efficient, but flexible, air conditioning and lighting solution for the
ballroom area – while allowing for the configuration of 14 different zones at other
times – was another challenge. A separate AHU was supplied for each zone, and
controls ensured they worked together when the spaces were combined (see full
version of this article at www.cibsejournal.com for more on this).
Hignell says that, as with any large scheme, there has been a learning period to
understand how best to operate the systems. Performance is monitored by Arora

centrally to allow it to benchmark Energy
consumption against its other properties. The
figures are collated and presented for each
accounting period, and discrepancies are
followed up by the in-house operations team.
Hignell says that, as with any large
development, there has been a learning
period to understand how best to operate
the systems. ‘However,’ says Hignell. ’The
operators appear to be delivering the right
environmental conditions.’ CJ

TOTEM CHP in new London hotel
Adveco Ltd. has been awarded the
contract to supply the domestic hot water
system to a new value hotel coming soon
to central London. The system features
an Adveco TOTEM T25 m-CHP at its core
that offers substantial improvements in
energy efﬁciency and carbon emissions
when compared to conventional hot water
solutions.
The supply of the TOTEM comes as
the 400-room hotel project approaches

its 2018 completion. The CHP unit will be
installed alongside Adveco stainless steel
caloriﬁers and a boiler cascade.
The CHP is designed to pre-heat
the domestic hot water before feeding
caloriﬁers that are further supported by
the boilers. The plant components will be
installed into a rooftop plantroom and will
be commissioned by Adveco’s in-house
team of engineers.
Manufactured in Italy by Totem Energy
s.r.l., the TOTEM leads
a new generation of
high-efﬁciency CHP as
the product of 40 years
of R&D. Featuring a
1.4-litre engine sourced
from
Fiat
Chrysler
Automobiles paired with
an ECU and catalytic
converter supplied and
tuned by automotive
experts Magneti Marelli,
it delivers the highest
total
cogeneration
efﬁciencies
available
on the UK market in
addition to carbon and
NOX emissions less than
10 mg/Nm3.
CHP is the ideal
technology for use in
hotels, where produced

electricity can always be used towards
a continual background demand. The
DHW system for a large hotel requires a
vast amount of thermal energy in a noncontinuous demand pattern which is met by
using a hot water preheat storage system.
This maximises the CHP contribution to
the overall system efﬁciency, providing
valuable energy savings and reducing total
building emissions.
Adveco Ltd. is the sister company to
Adveco (AWP) Ltd., who has over 45
years of industry experience in the U.K.
trading as A.O. Smith Water Heaters, and
is known for exceptional quality in supplied
products and services. By branching out
to provide an increased product offering,
Adveco Ltd. provide a single source of
supply for complete bespoke systems and
plantrooms.

Adveco Ltd, Unit 7&8 Armstrong
Mall, Southwood Business Park,
Farnborough, Hampshire GU14 0NR
 01252 551 540
 enquiries@adveco.co
 www.adveco.co
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Luceco product installation guide:
1. Fit
2. Forget

Celeste
Attractive LED luminaire featuring ‘corona’ backlight
options and a choice of decorative bezel trims.
Suitable for ceiling, wall or suspended installation.
50,000 hours operational life.
Long life LED luminaires
www.luceco.com
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Depot cinema

Film noir

Lights, curtain calls and lofty ambitions were thrown into the
spotlight when an old brewery was converted into a cinema
in Sussex– but awards soon followed, writes Daniel Howes

L
Data from the specified
curtain walling
Light transmission = 61%
Direct solar heat transmission = 31%
G-value (solar factor) = 40%
Total shading coefficient = 0.46
Short wave shading coefficient = 0.36
Long wave shading coefficient = 0.1
Centre pane U-value = 0.4 W.m-2K-1

ighting the exterior of a building
in an area classed as intrinsically
dark could be the definition of ‘a
challenge’ – but it was just one of
the issues the design team faced
when creating a new community
hub in East Sussex.
Depot, in Lewes, is a three-screen,
independent cinema – with capacity for
306 people – that includes a restaurant, as
well as seating in the foyer and externally.
The building was originally a General
Post Office (GPO) depot, and then a store
for a brewery before this was closed down.
With local people having to travel nine
miles to Brighton to see the latest movies,
however, the client – Lewes Community
Screen – saw an opportunity to create a
neighbourhood facility with sustainability
at its heart. Photovoltaic (PV) panels, a
green roof and a simultaneous heating and
cooling heat pump were incorporated into
the design.
The town, though, is situated within
the South Downs National Park – an E1
environmental zone. This means it is an
area with intrinsically dark landscapes,
so the amount of artificial light that can
pollute the surrounding sky, or impact on
neighbours and wildlife, is strictly regulated.
Early and close collaboration between
all members of the project team was to
prove vital and invaluable, as new life was
breathed into a much-loved old building to
deliver a positive, welcoming facility for the
people of Lewes.

Passive measures

As an existing building, the orientation of
the Depot’s foyers – predominantly southand west-facing – was fixed. To reduce
unwanted solar gain behind the new curtain
walling during summer, modelling was done
at an early stage to optimise the overhangs.
This also ensured solar gain into the space
in winter was achievable.
Close collaboration with the architects
was important to ensure the correct
selection of glazing units. The project’s
mechanical and electrical (M&E)
consultants, SGA Consulting, wanted a
good solar performance and the architects
desired clear glass, for an unobstructed
view of the new soft landscaping that was
to replace the tarmacked car park.
Working together ensured that the
curtain-wall glazing was the first defence
against overheating in the summer, while
also being aesthetically pleasing to the
planners and architects. A compromise
was found by installing a product that
gave a good reduction in solar gain while
maintaining an almost clear tint for the
aesthetics. (see panel 'Data from the
specified curtain walling').
Simple SketchUp models of the building
were created initially, to show all design
team members where and when solar
gains would peak within the foyers, and to
ensure they focused on these areas. These
models suggested optimal overhangs of
5.2 metres for shading on the west façade
in the afternoon in summer, but – from
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in the foyers, as the heating temperature
flow and return worked well with the heat
pump. The timber and polished concrete
finish in the foyers also contributed to the
thermal mass.
Solenoid valves – linked to the local
lighting PIR sensors – were placed in the
toilets to limit water use if these rooms
are not in use. After 15 minutes, the valves
close to ensure that water is not wasted if
there is a leak. The sanitaryware chosen
by the architect was coordinated with SGA
Consulting, so low water-use fittings were
specified to reduce hot and cold water
storage within the plantrooms.

Constraints of a
refurbished building
Depot has three screens that can
seat 306 people in total

“Simple SketchUp
models were created
to show where and
when solar gains would
peak within the foyers”
an aesthetic and planning point of view –
this was not possible. As a compromise,
horizontal brise soleil was introduced to
supply the correct amount of shading, while
maintaining the look of the building.
Simple models were used to refine the
brise soleil’s attributes and to demonstrate
performance to the architects for the
optimal layout of fins within the frame.
Once the simple model had provided
all the information it could, it was
imported into IES to verify the initial
hand calculations.
The thermal mass of the existing
façade was enclosed behind the curtain
walling within the new foyers. This was an
opportunity to add thermal mass to the
space to deliver passive cooling during
the day, with a night-cooling scheme –
controlled via the building management
system (BMS) – made possible through the
addition of roof lights. Sensors ensure these
close when it rains, to prevent water from
entering the building.
Underfloor heating was also installed

All external luminaires at Depot
have an upward light ratio of 0

Two plantrooms were needed because of
the layout of the existing building. The main
ground-floor plantroom houses the ground
source heat pump (GSHP), backup boilers
and pumps, while a loft plantroom was
created to house the new air handling unit
(AHU) serving the cinemas.
SGA Consulting had to work closely
with the architects to ensure the loft was
sized correctly to house the AHU and new
ductwork. Collaboration with the structural
engineers was also required to remove
some of the existing timbers within the roof
to open up duct and pipework runs.
Ideally, three AHUs would have been
specified to serve each of the screens and
ensure independent, close control of the
internal environments. But the constraints
Horizontal brise soleil ensure the
correct amount of shading
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The former GPO and brewery depot
is now a community facility

“The cinemas have
independent frames
to ensure vibration
from the main building
does not pass into the
screening areas”

Ductwork runs parallel
with the main steel zone
supporting the roof

of the loft space meant only one could be
selected – so three branches were required
on the supply and extract ductwork.
Again, liaison with the structural
engineers was needed, as the ductwork
runs parallel with the main steel zone
supporting the roof above and the new
cinema construction below. It then drops
through the acoustic ceilings to serve each
cinema within a purpose-made bulkhead.
To minimise energy consumption – and
to allow independent control within each
of the screens – a variable air volume
(VAV) approach was adopted. The BMS
monitors two parameters in the extract
duct legs from each cinema: carbon dioxide
(CO2) and temperature. If either of these
are outside of the design conditions, the
BMS adjusts the air volume into the space.
This allows the optimum amount of air to
be delivered.
The cinemas are ‘box in box’
constructions, which mean they have
independent frames to ensure vibration
from the main building does not pass into
the screening areas. It is the same with
the services; all services had to be hung
from spring hangers, and flexible joints in
ductwork were installed before they passed
into the cinemas.
The Depot is in an area prone to flooding,
so planning stipulated that the ground floor
had to be raised. This offered designers an
opportunity to use this zone for pipework,
to allow distribution from one side of the
building to the other. Pre-insulated HDPE

pipework was specified, to ensure the run
below the slab would be jointless, with
joints made in accessible zones above the
slab or within the main plantroom.
New riser locations for pipework were
mainly positioned in back-of-house areas,
where they could be incorporated into
purpose-built cupboards that not only gave
ease of access, but also suppressed noise.
The impact of noise on the Depot’s
neighbours was a particular focus for the
design team. An air source chiller and
acoustic enclosure – located on the new
flat roof – were discussed at the conceptual
stage, but the size of the enclosure was a
deterrent for the architects and the client. It
would have been prominent from the front
of the building and would have reduced the
space available for the PVs.
A solution offered to the client was the
simultaneous heating and cooling GSHP.
This allowed the equipment to be installed
internally, reducing noise break out to
neighbouring properties and offering a lowcarbon solution for the heating and cooling
needs of the building. Initial calculations
showed that – while the main public areas
require heating in mid seasons – the
screens still need cooling when occupied.
The old car park was replaced with a new
soft-landscaping scheme, which meant the
boreholes could be located within this area.
Given the local geology, these were drilled
to a depth of approximately 120 metres,
and eight were needed, based on the
heating and cooling loads calculated.
To help reduce the amount of pipework
in the plantroom serving the GSHP, a
manifold system was installed within the
soft-landscaping area. This required a flow
and return to the plantroom, and each
borehole’s flow and return was connected
to the manifold.

Lighting in a dark-skies policy

Lewes is in the South Downs National
Park, which has an environmental zone
classification of E1, as defined in Guidance
Notes for the Reduction of Obtrusive Light
GN01:2011. This restricts the amount
of artificial light that can pollute the
surrounding sky, or impact on neighbours
and wildlife. As a result, selection of the
internal and external luminaires for the
Depot had to take into account their impact
on local fauna and limit their brightening of
the night sky – also known as ‘sky glow’.
Careful consideration was also given
to their mounting positions, with various
options sent to the client and architects
for approval. An analysis of the external
lighting was completed using DIALux
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Gas Control Systems
that perform in any environment.

GAS DETECTION

COMMERCIAL KITCHENS
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» Multi-line gas Gas Pressure Proving
» Multi-service isolation
» Fail-safe valve relay monitoring
» Fan interlocking
» Over pressure and low
pressure monitoring
» Multiple BMS relay outputs
» Hidden until required buttons
and features

SECelite features

» 10 Year warranty

SECelite - measuring a compact 180mm x 255mm x 60mm is a
gas proving system capable of pressure proving up to 4 gas lines
from a single panel. With each gas line controlled individually,
laboratories with multiple gas lines no longer need several
panels installed. This reduces installation and purchase costs
and creates a simple interaction for the user, which is aided by
hidden until lit switches. Ventilation interlocking, gas detection
and non-proving service control are also standard features.
All features of the system can be enabled during the initial
installation, or they can be introduced at a later date,
thereby providing a unique level of future-prooﬁng.
For more information on this product and many more, visit: medem.co.uk/products

We design it,
build it,
back it up.

Maximizing Safety. Minimizing Risk.

0161 233 0600

medem
.co.uk
enquiries@medem.co.uk

Professional and on-going training and support, built-in.

Medem UK
TM

Limited | Project House, 19 Dallimore Road, Roundthorn Industrial Estate, Manchester M23 9NX

Follow us:

@medemukltd
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CASE STUDY

|

DEPOT CINEMA

software, to optimise the number of
fittings and assess their impact on
the environment.
All luminaires chosen for the building’s
external lighting had an upward light ratio
of 0; this is the amount of spill light that
shines above the fitting. Bollards mounted
to one side of the path were selected
for general footway lighting, while the
luminaires on the patio were installed on
the underside of the overhangs above the
curtain-wall glazing.
SGA Consulting held talks with a ranger
from the South Downs National Park
Authority to ensure the colour temperature

PROJECT TEAM
Client: Lewes Community Screen
Architect: BFF
M+E: SGA Consulting
Structures: Price & Myers
Acoustics: Arup
Main contractor: Durtnell
Mechanical subcontractor:
SMS (Southern)
Electrical subcontractor:
Lindfield Electrical Services

of this external lighting was fauna friendly;
the ranger recommended it be less than
3,100K. For minimal impact on the local
wildlife, The Depot’s external CCTV
cameras use UV light at night.

Conclusion

The challenge with the Depot was to re-use
an existing building to deliver something
positive and welcoming for the community.
Through great team collaboration and hard
work, this has been achieved – and it has
been recognised with two civic trust awards
from the Sussex Heritage Trust. CJ
■ Daniel Howes, MCIBSE, associate SGA Consulting

To reduce unwanted solar gain during the summer months behind the new curtain walling, modelling of the building to optimise the overhangs was undertaken at an early stage

ENERGY EFFICIENCY

IMPROVED

COMPACT SIZE
CREATED NEW
STORAGE SPACE

EXTREMELY

RELIABLE

TO ENSURE CONSTANT
TEMPERATURE

RUNNING COSTS

REDUCED
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The Complete Package!
Our ground breaking air handling
units oﬀer full ﬂexibility in control and

Packaged Reverse Cycle
Heat Pump R410a

design to provide conditioned
fresh air to your system,
whether it be fan coils,
chilled beams, VRF or VAV.
The unit consists of high
speciﬁcation components
oﬀering the very best in
energy eﬃciency, just add
power and we will do the rest...

Q Lifetime warranty against
corrosion
Q Over 90% heat recovery
Q Integrated control system
Q Direct driven fans with
EC motors
Q Compact Footprint
Q Composite construction
Q Humidity control

Swimming Pool CSR2
Heat Recovery Unit

British manufacturing at its best

www.ecoairbox.com info@ecoairbox.com
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Air conditioning

|

Qatar stadium

Sporting
success
A study of air conditioning in Qatar stadiums
has explored the best way to achieve
thermal comfort for spectators and players.
Cairo University’s Essam E Khalil and
Mohamed E Ashmawy share their findings

S

ince Qatar won the bidding to
stage the 2022 Fifa World Cup,
engineers in the country have
been researching the application
of air conditioning in sports
stadiums, using solar energy
to supply some of the electricity for the
cooling system.
The biggest challenges of air conditioning
outdoor spaces – such as parks, holy
sites and stadiums – are the difficulty of
controlling the temperature and humidity,
and the enormous amount of energy
needed for the cooling system.
Our research investigated the technical
and economic aspects of cooling outdoor
spaces, such as a football stadium in Qatar.
The main task for the analytical model was
to find a better method of distributing air
to achieve thermal comfort for both the
players and spectators inside the stadium.
Computational fluid dynamics (CFD) was
used to predict the best way to distribute
the air inlets and to simulate the airflow
patterns to overcome the high ambient
temperature and relative humidity.
The main objective was to create a
simplified simulation model for analysing
CFD results of the Qatari stadium’s

Lekhwiya Sport Stadium in Doha2

4.50e+01

3.25e+01

2.00e+01

Figure 1: Temperature contours (°C) for Scenario 1
1.50e+01

8.25e+00

1.50e+00

Figure 2: Velocity contours (m.s-1) for Scenario 1
4.50e+01

air-inlet distribution to achieve the
best circulation of air and predict its
influence on thermal comfort.
The study considered parameters
including ambient temperature,
relative humidity, forced air velocity
and solar radiation intensity.
The simulation results were used
to validate the simplified simulation
model, and find solutions and
proposals to achieve thermal comfort.

Method

CFD is often applied to various
fluid-flow problems to predict a
3.25e+01
fluid’s properties, including flow
velocity, density, temperature, and
chemical concentrations for any area
where flow is present in a model.
2.00e+01
In HVAC applications, distribution,
speed and air temperature to create
Figure 3: Temperature contours (°C) for Scenario 2
the best opportunity to achieve
thermal comfort.
An optimised numerical grid was established for calculations.
Orthogonal grids can be used, but they cannot represent curved
and contoured shapes, so tetrahedral grid nodes – formed of
triangle-shaped elements – were used. The grid had in excess of
eight million grid nodes that gave converged solutions and gridindependent results.1
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3.00e+01

1.50e+01

0.00e+00

Figure 4: Velocity contours (m.s-1) for Scenario 2
4.50e+01

3.13e+00

2.00e+01

Figure 5: Temperature contours (°C) for Scenario 3
2.50e+01

The study used two sets of
calculations to simulate games that will
be played in the afternoon and at night.

1.25e+01

Lekhwiya Sports Stadium

The study was based on the 12,000
capacity Lekhwiya Sports Stadium
– in the Duhail district of the capital
city Doha – which is fully exposed to
the 2,100 kWh·m-2 annual horizontal
solar irradiance (compared with
1,000 kWh·m-2 in London).2
The locations of air inlets and outlets
to achieve thermal comfort had to
be selected in the spectator zone,
and three methods of supplying air
conditioning were examined using the
CFD model.3-6
CFD was used to simulate three
design scenarios in the spectators’ area:

0.00e+00

Figure 6: Velocity contours (m.s-1) for Scenario 3
1.00e+01

5.00e+00

0.00e+00

Figure 7: Humidity contours for Scenario 3

■ Scenario 1: supplying cold air – at 20°C – from behind the seats

with the velocity of 15m.s-1, taking into account that human skin
temperature is about 27°C and the outside air temperature is
about 40°C, speed 0.5m.s-1 and relative humidity 70%.
■ Scenario 2: supplying cold air from above the seats with velocity
between 5 and 25m.s-1 and temperature of 18°C. The difference

in the supply air velocity is a result of
the difference in the form of the stands,
where the seats in the front row are far
from the locations of the air nozzles,
and those in the last row are very close
to them.
■ Scenario 3: supplying cold air from above

the seats with velocity between 5 and
25m.s-1 and temperature of 18°C, and a
radiant cooling system in the slab of the
stands to absorb a proportion of the heat.
The 15mm diameter embedded pipes are
supplied with a mean water temperature
of approximately 6°C. As before, the
supply air velocity from the stands in
the front row is 25m.s-1 and 5m.s-1 in the
last row.

Results

This study investigated air distribution to
achieve thermal comfort in many proposed
simulation designs. In each case, velocity,
temperature and humidity were predicted
in the model.
The results of the first scenario are
shown in Figures 1 and 2, which identify
air distribution inside the stadium and the
effects of supplying cold air from behind
the seats.
They illustrate that the distribution of
temperature in the stands is not suitable,
with the temperature of about 23°C behind
the seats.
In addition, the chairs and spectators
become obstacles for the cold air
movement. Seats made of materials

“Installing supply air
from above the seats
with radiant cooling
could improve HVAC
performance”
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such as wood or plastic – which do not
store heat – were recommended to reduce
opportunity for spectator discomfort.
The results of Scenario 2 consider the
effects of a high level air supply, and air
extracting from behind the seats. Figures 3
and 4 show the temperature and velocity
contours for this case.
These figures illustrate that the
temperature distribution in the stands is
more suitable than that of Scenario 1.

In addition, the chairs and spectators don’t become obstacles
to the cold air movement. Also it is notable that the humidity is
relatively low in the stand areas.
The results of Scenario 3 show the effects of cold air supply
from above and air return from behind the seats with radiant
cooling in the stand slab.
Figures 5, 6 and 7 show the temperature, velocity and
humidity contours for this case. The results show that the
temperature distribution in the stands is more suitable than
in Scenario 2, with the radiant cooling absorbing the heat and
maintaining the temperature inside the stands. Here, neither
the chairs nor spectators become obstacles to movement of the
supplied cold air.

Summary

The study was conducted using CFD simulations to improve the air
distribution in stadiums and achieve the target thermal comfort in
three proposed designs.
In the simulations, results were obtained by changing the location
of air inlets and outlets – and adding radiant cooling – before
comparing the predictions in each scenario.
The results of the study concluded that the system designed
for air conditioning a Qatari stadium was adequate to provide
thermal comfort.
The main conclusions are:
■ Installing supply air from above the seats with radiant cooling
could improve HVAC performance in the stadium

Seats made of wood or plastic would aid spectator comfort

A MASTERPIECE OF
ENGINEERING QUALITY
AND RELIABILITY.
ErP compliant water heaters
engineered for exceptional
quality, reliability and efficiency.

HOTFLO

 Energy-efficient water heaters
manufactured in the UK –
fully ErP compliant

 Available in a wide range of

capacities from 30 to 100 litres

 Simple installation – products
can be retrofitted

 High grade Duplex stainless

steel construction for corrosion
resistance and longevity.

EXPRESS

MULTIPOINT

DISCOVER A MASTERPIECE.
Call 0330 333 5037
Email advertising@heatraesadia.com
Visit heatraesadia.com
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■ If Scenario 1 is incorporated, the chairs or furniture must be made

from materials such as wood or plastic, which do not store heat.
Materials that store heat – such as metals – may be harmful
to spectators. CJ
■ ESSAM E KHALIL, FASHRAE, is professor of mechanical engineering,
and MOHAMED E ASHMAWY a graduate research student, both at Cairo
University’s Faculty of Engineering, Egypt.
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“The biggest challenges when air conditioning stadiums
are the difficulty of controlling the temperature and
humidity, and the enormous amount of energy needed”

FULLY INTEGRATED

PLUG & PLAY FAN

FROM FLÄKT WOODS

REFURBISH, RENEW, ENERGISE

INCREASE DUTY WITHOUT INCREASING
MOTOR SIZE OR MAINTAIN DUTY
AND REDUCE ENERGY CONSUMPTION
AND SAVE ON AVERAGE 30%

REFURBISHMENT THROUGH THE USE OF CUTTING EDGE TECHNOLOGY

FEATURES AND BENEFITS

SPECIFICATIONS

• Plug and Play solution
• PM motor with fully integrated electronic controls

• High efficiency fan system through free inlet
impeller technology

• Reducing building energy costs

• High efficiency motor/drive combination

• Optimized preprogrammed fan motor settings

• Modbus RTU/BACnet communication protocol

• ERP compliant

• Both alarm and running indication relay output

• Maintenance friendly, independent motor/drive
change possible

FAST, SIMPLE
AND RELIABLE

• Start/stop digital input
• Integrated EMC filters Cat. C1 and C2 according
to EN 61800-3
• IP 55 assembly
• Integrated PID controller
• Integrated locked rotor and overheating
protection

Engineering Expertise - Lowering Energy Costs - Reducing Your Carbon Footprint
e: uksales@flaktwoods.com
t: 01206 222 555
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Rainwater
management
reaches new
heights

When it comes to managing rainwater
at source, you need a partner that works
alongside you. One that has the expertise
to engineer a system to meet your
project’s exact needs. Our Permavoid
geocellular system is the ideal solution
for Blue-Green roofs with its shallow
depth and 95% void ratio. Not only
does it capture and store rainwater for
reuse, such as for passive irrigation to
create roof gardens, but it also provides
important amenity space for people to
enjoy. Simply, the Polypipe Permavoid
system is uniquely engineered to help
your building become more resilient in
the face of climate change.
But don’t take our word for it, see
how Seacoal House created its modern
roof garden – right in the heart of
central London.
Find out how we helped Seacoal House
reach new heights at
polypipe.com/tallbuildings

Polypipe Terrain, the experts in tall buildings
Above ground drainage I Advanced drainage I Rainwater management
Rainwater storage and reuse I Water supply I Water distribution
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■ PIPEWORK, PUMPS
AND VALVES

SPECIAL FEATURES

This month: Why pump booster sets fail; getting water cylinder discharge pipework right; breaking down barriers to plastic pipes

MAINTAIN PRESSURE
WITH SIX SET POINTS
The failure of cold-water
booster sets can be costly
and time consuming. Dura
Pump’s John Calder identifies
six problem areas and how
they can be avoided with
appropriate specifications and
maintenance regimes

■ JOHN CALDER is pump system consultant
at Dura Pump, a UK pump specialist

“Good maintenance is the best
defence against breakdown
and spiralling call-out charges”

1 NOISE AND VIBRATION

L

earning to recognise recurring
issues common to pump booster
sets could make a significant
difference to a site’s heating,
cooling and waste-water systems.
Booster-set pumps are found
in many applications, working to keep water
pressure steady. They are often a vital part
of a site’s water system, so it is important to
keep them in proper operation.
There are a few recurring issues specific
to booster sets that can be resolved more
effectively by recognising the symptoms
early on and swiftly undertaking preventative
or remedial action.
These issues can be a nuisance, and are
sometimes disruptive, but they are easily
prevented with proper care and servicing.
A good, regular maintenance routine is the
best defence against pump breakdowns and
spiralling call-out charges.
If your system has experienced anything
on the list, we recommend getting advice
from an engineer with booster-set specialism.
Some early expert advice can save a lot of
bother down the line. CJ

In a cold-water booster set, noise and vibration are often
associated with motor-bearing malfunction, failure of the bearings
within the wet end of the pump, or faulty non-return valves.
Motor-bearing failure can be caused by the number of hours
that the set has been running. Typically, it can run for 15,000
hours before breaking down, but this figure can be reduced
significantly if there have been excessive loads on the booster set.
Failure of the wet end of booster sets is caused by a lack of
water on the suction side, so the bearing runs dry. This is often
the result of the tank feed being isolated accidentally, the mains
water supply into the tank failing, or excessive demands for water
on the booster set.
Non-return valves fail when pressurised water is passed
through them. The water goes back through the pump from
the discharge manifold into the inlet manifold, and is pumped
around and around. This causes the water to heat up and may
result in the pump running off its performance curve.
All of these issues can be avoided by regular maintenance
and inspection.
Many modern pumps with integrated inverters monitor these
issues and should give advance warning before the booster set
fails, so this is the capability that should be specified.
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Low water pressure is often caused by incorrect
specification of the booster pump or through a
fault with the pressure-reducing valves. When
specifying, it is important to analyse the usage
of the booster set to ensure it supplies sufficient
water at the correct pressure to meet the
maximum demand.
Low water pressure can also be caused by the
supply pipework into the building being too small
for the demand of water within the premises.
Inconsistent water pressure is normally a result
of the incorrect specification of the booster set or,
more often, the incorrect set-up of the booster set.
In the case of a fixed-speed booster set,
the correct adjustment of the vessel pressure
and the run timers is key to getting consistent
water pressure.
With a variable-speed booster set, the correct
setting up of the inverters should give a very
consistent water pressure – so this is an area to
look at if they do have an inconsistency.

Booster sets can typically run for 15,000 hours before breaking down

When the pump fails to cut in, the initial
check should be to establish that the
power is on. The next common cause of
this malfunction is the pressure sensor/
switch failing. Alternatively, the pipework
may be blocked with debris; this can be
checked easily, by inspecting the signal from
the sensor.
Also check that there are no isolation
valves shut on the circuit to the sensor, or on
the pipework to the sensor.
A further cause of the problem, if the
pumps have been cycling frequently, may
be that they have cut out and turned off the
motor thermistors. If the pumps are cycling
frequently, the pressure vessel may also be
over- or undercharged.

5 PUMP FAILING TO CUT
IN OR NOT TURNING OFF

Pipework failure is often the result of a booster set
running incorrectly – for example, suddenly turning
on or off, or by excess pressure being generated in
the pipework.
Hydraulic shocking of the pipework typically occurs
when a booster set turns on and is not inverter-driven.
The pump accelerates from off to full speed in less
than one second, and this can cause the pressure on the
system to change from nearly nothing to full in the same
timeframe. This causes the pipework to move and – every
time it happens – would lead to pipework fatigue and,
eventually, failure.
This can be avoided by having a correctly sized and
positioned pressure vessel, or by installing inverter drives
that allow the pumps to ramp up to the correct speed in
a controlled way. The time will depend on the size of the
system/pump, but typically – and ideally – it would take
four to 10 seconds to get up to speed.

6 LEGIONNAIRES’/
CONTAMINATION

Leaks commonly occur from the mechanical seal or the
wet-end O-rings. The life of a mechanical seal is generally
five to 10 years, but this can be reduced drastically by the
booster set running with no water, which can result in
instant failure.
Modern inverter systems can monitor pump
performance and turn them off automatically to protect
them. Alternatively, level-control equipment can be fitted
in the supply tank to turn off the pumps when a low-level
situation occurs. A specifier would need to ensure there is
adequate dry-run protection in place.

4 INCONSISTENT
WATER PRESSURE

2 LEAKS

| BOOSTER SETS

3 PIPEWORK FAILURE

PUMPS

Booster set feed tanks should be cleaned
and inspected on an annual basis, because
contamination – along with bacteria – can
build up in the bases of these tanks.
The contaminant can pass into the
mechanism of the pump and block the
impellers, resulting in reduced performance
from the pump.
Legionnaires’ disease problems can occur
when a pump runs consistently against a dead
head. This causes the water to heat up within
the pump and creates an ideal breeding
ground for legionella bacteria.
The key here is maintenance, cleaning out
the tank, and servicing the booster set.
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A Smarter, Faster Way To Build

GRINNELL Grooved Mechanical Products provide a safer, faster pipe installation solution.
Designed for a wide range of industrial and commercial applications, grooved mechanical
products reduce installation time by up to 70% and overall pipe joining costs by 30%, require
no hot works on site and involve no specialized work tools.
Visit www.grinnell.com or Email: Grinnell.Solutions@GRINNELL.com
to discover a smarter, faster way to build.

Follow us on Twitter
@Grinnell_Mech

Join our LinkedIn Group
@Tyco Fire Products

© 2017 Johnson Controls. All rights reserved.
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Viega Megapress XL

Outshines everything else: Cold-press
up to 4 inches. Up to 80% faster.

viega.com/Megapress

Cold press technology for large dimensions
Viega Megapress delivered a great leap forward by making it possible to cold-press thick-walled
steel tube. Now the technology has taken another advance with the launch of Megapress XL that
introduces the larger press-connection sizes of 2 ½, 3 and 4 inches. To facilitate pressing, Viega
has unveiled the new Pressgun Press Booster, a special force amplifier that works with Viega press
machines to provide the necessary power during pressing as well as providing a 80% faster and
100% safer connection of these three new dimensions. Viega. Connected in quality.
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Discharge pipes

Watertight
guidance

Discharge pipe D1
Visible point of discharge

Straight adaptor

32mm waterless valve – with
recognised third-party accreditation
Waste typically
discharged to soil stack
through boss adaptor

Practical guidance
The guidance includes advice on selecting the correct
plastic pipes for use as discharge pipes, and the essentials
for good plumbing design. It also highlights practical
aspects for installers, such as properly supporting pipework
and the importance of the soil stack remaining vented to
atmosphere. Specific points of good practice include:
■ Using tested and approved, self-sealing, waterless valves
for connecting to internal sanitary pipework when it is
impractical to route the discharge pipework directly to
an external point in a visible location
■ Self-sealing, waterless valves should be used because
they prevent foul sewer gases from entering the building.
Water traps, which dry out, are not suitable
■ A tundish adaptor ensures the minimum 300mm below
the tundish – before elbows or bends in the pipework
recommended in Approved Document G – is achieved
■ The waterless valve needs to be installed vertically,

Soil stack
PVC-U TO BS
EN 1329 OR BS
EN 1453; or PE
to BS EN 1519

Pipe clip positioned
close to valve to provide
additional support

G

ood plumbing design and installation is
essential to ensure public safety, particularly
when it relates to hot water. The British
Plastics Federation (BPF) Pipes Group has
published new guidance on discharge from
unvented hot-water storage cylinders into
plastic sanitary pipework systems (soil stacks).
To comply with the Building Regulations for England
and Wales, the Water Supply (Water Fittings) Regulations
and the Scottish Water Byelaws, a hot-water system with a
storage vessel must incorporate precautions to: (a) prevent
the temperature of the water stored in the vessel exceeding
100°C; and (b) ensure that any discharge from safety
devices is conveyed safely to where it is visible, but will not
cause a danger to people. To prevent the temperature of
stored water exceeding 100°C and escaping dangerously
as steam, a temperature – or temperature and pressure –
relief valve is installed to discharge water from the storage
vessel in the event that the hot-water system overheats.
As set out in BS EN 1490: 2000 Building valves; Combined
temperature and pressure-relief valves; Tests and requirements,
the nominal fixed temperature range at which relief valves
are set to operate is 90-95°C. Under these conditions, safety
relief discharge pipework from unvented hot-water storage
systems up to 410l (500l nominal) capacity can be drained
to plastic sanitary pipework.

Vent to atmosphere

Tundish adaptor

300mm minimum

Good pipe plumbing is key to
supporting safety in buildings. BPF
Pipes Group’s Steve Skeldon shares
best practice in designing safety
relief discharge pipework

| guidance

300mm
between pipe clips

Waste alternatively discharged
through soil manifold
Pipes manufactured
to BS 7291: 2006
(Parts 1 to 3) are not
recommended for the
downstream pipe D2

Independent 32mm polypropylene
discharge pipe to BS EN 1451. Pipe
run to the soil stack connection to be
supported with pipe clips

See guidance notes for distance and
piping sizing in Building Regulations referring
to unvented hot water
Configuration of safety relief discharge pipework for discharge of hot water from a valve through
a metal discharge pipe (D1) – with diameter up to DN22 – into plastic sanitary pipework

adjacent to the storage cylinder, and be visible and accessible
■ A suitable plastic pipe – such as polypropylene, complying with BS
EN 1451-1:2000 – supported at maximum 300mm intervals, may be
used for downstream pipe D2
■ Pipes manufactured to BS 7291: 2006 (Parts 1 to 3) are not to be used
for the downstream pipe D2
Additional installation considerations include:
■ Given the high temperatures reached during valve operation, the
connection of pipework to the soil stack should be achieved using an
appropriately sized boss-pipe fitting, fixed in place with a bracket.
This is preferable to strap, clip or patch bosses. An acceptable
alternative would be to connect to a soil pipe manifold.
■ Where a waterless valve and plastic pipework (pipe D2) are used, the
connecting pipework should not be connected to a stack unless the
stack is capable of withstanding temperatures of the water discharged.
■ The soil stack should be vented to the atmosphere and constructed
from a suitable plastic pipe – such as PVC-U to BS EN 1329-1 or PE
to BS EN 1519-1. PVC-U pipes to BS EN 1453-1 – with two solid PVC
layers or two solid PVC layers with a non-foamed PVC intermediate
layer – may also be used.
■ Safety devices on the unvented hot water storage systems must be
annually safety checked to prevent any risk of failure. CJ
■ Access the guidance at bit.ly/2y5m2Yh
■ Steve Skeldon is chair of the BPF Pipes Group’s working group on aboveground gravity drainage
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Envirofresh 73 Quiet
Low Energy, Air Source Heat Pump System,
Silenced with Acoustic Treatment
as used in Hundreds of Projects
Envirofresh 73 Quiet

Out Performs

Benefits
• Meets TM52 for Schools
• Meets BB93 Feb 2015
• Renewable Energy Source
• BMS Controls Installed in Unit
• Factory Pre-Commissioned
• Low Energy Consumption
• Reduced Site Installation Cost
• Heating and Cooling from One Source
• 50% Less CO2 Production than a Gas Boiler
• No External Condensing Units, Pipework or wiring
• Low Noise Emissions with Silenced Compressors
• Tempered Air Supply without Defrosting
• No Increase in Footprint over Standard AHUs
• No Loss of Heating Capacity at Low Temperatures
• High Specification UKAS Certified Low Breakout Casework
• Room Heating and Cooling available at Reduced Air Volumes
• More Pleasant Appearance than Condensing Unit or Chiller Installations

Pressurisation units,
booster sets,
water storage tanks,
waste water solutions
and rainwater harvesting

BIM & REVIT Engineering Solutions
Air Handlers Northern Ltd.
Alfred Procter House, Bute Street,
Salford, Manchester M50 1DU
Tel: 0161 745 8888 Fax: 0161 743 9190
sales@airhandlers.net
www.airhandlers.net

Head Office: 01206 215121
Manchester: 0161 226 4727

www.aquatechpressmain.co.uk
PED (Pressure Equipment Directive) Compliant
BSI Certificates CE 95657 & 95658

THE PERFECT
COMBINATION
Econoplate plate heat exchangers
combined with Stokvis fully
modulating condensing boilers for
maximum efficiency and system
flexibility.
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Econoplate - comprehensive
range of packaged plate heat
exchangers

• Full modulation of boiler and plate
exchanger loads
• Low water content of boiler and
plate heat exchanger
• No losses from stored hot water
and boiler cycling
• Low primary return temperatures
from plate exchanger facilitating
maximum condensing capability
of boiler

The R600 Evolution range
includes 7 models with
outputs from 142 to 540kW
(80°C /60°C)

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
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PLASTIC PIPEWORK

The FTIR spectrum of an oily
residue (top) found in cracked
ABS pipework was almost
identical to that of a lubricating
oil (bottom) that had not been
flushed properly from the chiller
units and so contaminated the
plastic pipe system
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lastic pipe systems are now
accepted as a viable alternative
to traditional metal materials
in the building services sector,
offering long-term performance
benefits over the lifetime of a
system. Some in the industry, however, are
still cautious in their application.
All pipework materials – such as polyvinyl
chloride (PVC), acrylonitrile-butadienestyrene (ABS) and polypropelene (PP) – have
different performance characteristics and
strengths. The corrosion resistance of plastic
means it retains its key characteristics with
minimal maintenance.
Despite performance benefits, some of the
perceived issues associated with plastics –
such as greater expansion and contraction,
and environmental stress cracking (ESC)
– are considered to be a barrier to their
specification. However, if considered at the
design stage, these can be catered for so,
should not have any negative impact on the
system or its performance.
ESC occurs when a pipe material under
stress is exposed to an incompatible chemical
agent, causing localised softening in the
plastic resin. It often results from a lack
of understanding, and could be avoided if
contractors, specifiers and end users were
more aware of ESC and how to prevent it.
ESC is only caused in a material under
mechanical stress. However, the normal
working pressure acting on the pipe in
operation is usually sufficient, so ESC is
almost always dependent on exposure to an
incompatible chemical agent, introduced
externally or internally. When this happens,
chemical permeation of the ESC into the
molecular structure of the polymer resin
leads to molecular disentanglement and
localised softening.
Chemicals conveyed through the system
are often not responsible for ESC, the
chemical usually comes from a third-party
source. For example, phthalate esters are
routinely used in flexible plastic applications,
where they act as plasticisers to increase
a material’s elasticity, flexibility and
workability. It is possible that these phthalate
esters could migrate from a plasticised
material to the body of a rigid plastic pipe
material, initiating ESC.
A lot of potential issues can be avoided
by contacting a pipe manufacturer’s
chemist before installation, for advice and
compatibility guidance on the contents, as
well as on potential harmful products in
the environment.
Our company chemist analyses any
pipework samples that are thought to
have been subject to chemical attack, to

| STRESS CRACKING

3500

3000

2500

cm-1

2000

1500

1000

500

Environmental stress cracking does not
have to be a barrier to the use of plastic
pipes, says Durapipe’s Anil Kumar

BREAKING
DOWN THE
PLASTIC
BARRIER
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| STRESS CRACKING

determine what caused the attack, and advise on the
most appropriate action to ensure any potential future
problems within the system are eliminated.
A recent case that has been reviewed demonstrates
how ESC could develop within plastic pipe networks
and why procedures for system flushing need to be
undertaken correctly.
Several 2-inch and 4-inch ABS pipe assemblies,
conveying water as part of a chilled water system, were
reported as having developed hairline cracks while
operating at 7 bar pressure and a modest working
temperature of 21°C. A visual examination of the fracture
cross-section confirmed characteristic features of brittle
failure morphology: smooth glossy surfaces with very
little sign of crazing and stress whitening. These features
are indicative of chemical attack, with the position of
the stress whitening suggesting chemical contamination
through an internal route. An oily residue was also found
on the fracture surface itself, providing further evidence
that ESC had taken place.
Fourier transform infrared spectroscopy (FTIR)
analysis was performed on the oily residue and a synthetic
oil (F-717) – used in chiller units as a tube-bending and
expanding lubricant for cooling coils – submitted for
comparison analysis.

The corrosion resistance of plastic means it retains
its performance level with minimal maintenance

“ESC had occurred in the pipe because of
attack from the lubricating oil that can
potentially cause damage to ABS materials”

Durapipe chemist Anil Kumar carries out testing in his laboratory

The oily residue and the F-717 oil revealed near-identical peak
shapes, intensities and positions in the respective FTIR spectra (see
graphs on page 55). No signs of other chemical agents were detected.
The analysis confirmed that ESC had occurred in the ABS pipe because
of attack from the lubricating oil F-717, an alkyl ester oil that can
potentially cause damage to ABS materials.
The investigation found that the lubricating oil had not been flushed
from the chiller units properly, and was instead allowed to accumulate
in the inner bore of the pipe, from where the ESC agent was able
to initiate micro-crack growth. When these micro cracks reached a
sufficient size and concentration, they coalesced into a unified fracture,
which propagated through the pipe wall.
After the analysis, the facilities management team for the building
implemented new procedures to ensure the chiller units were flushed
correctly, ensuring the pipe system would not become contaminated
and continue to provide optimum performance levels throughout the
lifetime of the system.
While many specifiers, contractors and end users consult
manufacturers about suitability of pipework materials for specific
fluids being conveyed, it is crucial they give a holistic view of the
system and application. This would allow specialists to identify any
potential issues with other chemical agents being used elsewhere in
the system. CJ
■ ANIL KUMAR is a company chemist at Durapipe

Takes some beating
without taking up space
NEW SUPAflo EVO
Delivering an impressive 9230 litres of hot water an hour, SUPAflo EVO gives instant hot water
that won’t let you down – even in demanding situations. It’s super-efficient, not super-sized,
features built-in wheels and fits through a standard doorway, giving you ease of installation.
Call our sales team on 0345 070 1055 or visit andrewswaterheaters.co.uk

Andrews. Built to perform.
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The New
Delta Basic
from KSB

Delta Basic
Pressure Boosting Unit
The Delta Basic from KSB is WRAS approved and energy
HI¿FLHQW7KHERRVWLQJXQLWXVHVWKH3XPSGULYHFRQWURO
system, which includes smart functions like surge protection,
and KSB’s tried and tested Movitec pumps, all in a compact unit
for space saving.
For more information please visit: www.ksb.com

Our technology. Your success.
Pumps • Valves

Incorporating

• Service
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CPD PROGRAMME
Continuing professional
development (CPD) is the regular
maintenance, improvement
and broadening of your
knowledge and skills, to maintain
professional competence. It is a
requirement of CIBSE and other
professional bodies.
This Journal CPD programme
can be used to meet your CPD
requirements. Study the module
and answer the questions on
the final page. Each successfully
completed module is equivalent
to 1.5 hours of CPD.
Modules are also available at
www.cibsejournal.com/cpd

CIBSE guidance for delivering
good IAQ in the built environment
This module gives an overview of how ventilation
to improve indoor air quality (IAQ) is covered
specifically in CIBSE guidance documents
When designing, installing and operating building environmental services, a
principal requirement is to maintain indoor air quality (IAQ) that is healthy and
provides an environment that is effective. Air quality is not just a challenge for
the building services engineering practitioner; increasingly, it also excites interest
among government, the general public and the media. Ventilation as a means of
delivering appropriate IAQ pervades much of the CIBSE’s guidance documents; this
CPD article will present an overview of how this is reflected in the various Guides,
TMs, AMs, and Knowledge Series publications.
For the building occupant, there are many airborne gases and particulates that
combine to create a perception of the internal environment, together with the more
traditional measures of comfort, such as temperature, humidity, air movement,
noise and light. The consequences of poor IAQ may not affect perceived comfort,
but can still lead to loss of productivity, ill health, disease and – potentially –
premature death (see the April 2011 CPD article for more details of environmental
contaminants). The building systems designer and operator need to have a holistic
understanding of how this cocktail of parameters can be controlled properly to
deliver appropriate IAQ.
In its newly added chapter zero, CIBSE Guide A (2015) Environmental Design
identifies that one of the main criteria in building environmental design is
occupant health and wellbeing, and that this is explicitly linked to IAQ. Guide A also
introduces the concept of ventilation effectiveness as a means of estimating the
efficacy of a given rate of ventilation to dilute and remove pollutants for a particular
air-distribution pattern. For example, this indicates that a (low-level supply, highlevel extract) displacement system (in an appropriate application) is likely to be 50%
more effective at ventilating the occupied space than a (high-level supply, high-level
extract) mixing system.
A table links the basic ventilation rates (in L·s-1 per person) to the EN 13779
Ventilation for non-residential buildings categories of IDA 1 – high IAQ – through to

IDA 4 – low IAQ (these categorisations are
often referred to in design specifications).
Typical ventilation rates are also included
for specific spaces in dwellings and offices
– which generally coincide with those in the
UK Building Regulations – together with
an extensive list of references that define
ventilation requirements for other spaces,
such as call centres, cleanrooms and prison
cells. The classic ‘pollution concentration
equation’ is introduced in section 4.2.3, which
can give useful, but simple, insight into
the potential ventilation capacitance – or
‘reservoir effect’ – of a space as a means of
controlling levels of transient pollutants; a
worked example is included that considers
occupant CO2 emissions and polluted
outdoor air.
room concentration at time t,
ct =

qvco + qe
qv + qe

1–e-

qv+ qe
V

t

qv – the ventilation rate (m3·s-1)
qe – pollutant emission rate (m3·s-1)
cO – concentration in outside air
V – room volume (m3)
A spreadsheet that applies this relationship
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| VENTILATION
Section 2.3.3 introduces filtration, and offers some detailed information on
contaminants and the opportunity to control them effectively in ventilation systems
with appropriate filter types, noting that the available guidance on external air
quality is subject to ‘periodic review’. Methods of delivering ventilation air are
discussed, with a final section on maintenance that includes specific commentary
on ‘air quality and health issues’.
The Air Conditioning and Refrigeration Guide B3 (2016) notes that occupants’
perception of the effectiveness of the system will normally be influenced by the air
quality in the breathing zone, and that systems with higher airflow rates and little

SPREADSHEET EXAMPLES
This example considers a large, well-constructed, city-centre, open-plan office – 12m x 30m x 5m
high (that is, room volume 1,800m3) – with a ventilation rate that is normally based on the number
of occupants (10L·s-1 per person). The AM10 spreadsheet has been used as a basis and adapted to
provide a basic simulation of internal levels of NO2 drawn in through ventilation systems.
As an example, Figure 1 indicates the NO2 levels in the internal space, with a constant ventilation
rate – resulting from nitrogen oxide (NOx) emissions from congested rush-hour traffic – for when
there is a constant ventilation rate of 400L·s-1 (0.4 m3·s-1) throughout the working day (based an
occupancy of 40 people), and almost no infiltration outside working hours.
Figure 2 shows the same scenario, but this time applying variable ventilation rates that increase
to purge the space of NO2 at night, when outdoor NO2 levels are lower. The ventilation rate is also
increased at other times when outdoor NO2 levels are low, and then reduced as outdoor NO2 levels
increase. Without applying variable ventilation rates, this space would contravene the threshold hourly
limit value of approximately 0.105ppmv, so it is likely that some NO2 filtration would also be needed.
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Figure 1: An example of using working hours constant ventilation rate (orange) in a building with low air leakage, and the
resulting internal NO2 levels (red) arising from traffic-related NOx emissions
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is downloadable for free from the CIBSE
Knowledge Portal, through the web page
describing AM10 Natural Ventilation in NonDomestic Buildings. This sheet can also be
adapted to other pollutants, such as nitrogen
dioxide (NO2 ), as illustrated in the panel.
Chapter 8 includes a commentary on
IAQ and gives typically required fresh-air
supply rates to maintain acceptable CO2
levels. Introductory material on indoor
pollutants and their health (and sensory)
effects are included, with links to the relevant
occupational exposure limits. A notable
table 8.3 indicates the influence of poor
system practices, such as unclean ductwork,
on occupant respiratory symptoms. This
section considers the importance and
impact of outdoor air and the typical relative
pollution of the ‘fresh’ air and the internal
space. Filtration is discussed as a means of
moderating the impact of poor outdoor air
quality. The chapter concludes with a brief
discussion of the impact of IAQ on sickness
and productivity.
CIBSE Guide B supplies the underpinning
reference material when considering the
systems needed to deliver a controlled
environment. Mechanical ventilation systems
are introduced as a means of improving IAQ
by delivering ‘adequate clean supply air’,
but it is cautioned that the systems can be
detrimental to IAQ when not maintained
appropriately, and that poor IAQ will impair
occupant performance. Section B2.2.2
considers contaminant control, with some
expanded consideration of indoor and
outdoor pollutants. In particular, it clarifies
that the ventilation rates that satisfy EN 13779
Ventilation for non-residential buildings relate
to comfort air quality and do not necessarily
reflect health-related requirements. Where
natural or passive cooling is used, section
B2.2.4 indicates that the ventilation rate is
likely to surpass that needed for IAQ. It is
noted that the natural ventilation provided
by the frequently applied ‘openable area
equivalent to 5% of floor area’ does not
necessarily satisfy requirements for air
quality needs, but reiterates that indoor air
quality can be moderated using the reservoir
effect provided by the volume of the space
(as illustrated in the earlier example).
B2 section 2 discusses the different
ventilation modes, including the impact
on IAQ, and notes that ‘the maintenance of
air quality may often require air-cleaning
methods’. The section gives extensive
comparisons of the pros and cons of natural,
mechanical and mixed-mode ventilation,
and, again, picks out displacement systems
as potentially delivering improved air quality
over those that rely on ‘mixed air’ dilution.

N02 concentration (ppmv)

CPD PROGRAMME
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Figure 2: An example of leveraging the ‘reservoir effect’ and using variable ventilation rates
(orange) to reduce internal NO2 levels (red) arising from traffic-related NOx emissions
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or no recirculated air are likely to promote good IAQ perceptions. Contrary to what
may be expected, CIBSE Guide F (2012) Energy efficiency in Buildings suggests
that the potential for improved air quality can be synonymous with low-energy
buildings, and states explicitly that the object should be to deliver acceptable
indoor air quality with the minimum use of energy. It continues with a methodical
examination of ventilation modes to deliver appropriate conditions efficiently,
with particular emphasis on controlling minimum fresh air to maintain air quality,
including a concluding discussion on demand-controlled ventilation.
As discussed in CIBSE Guide H (2009) Controls, although the primary function
of a building control system has traditionally been the control of temperature and
humidity, the increased awareness of sick building syndrome and other buildingrelated illnesses has emphasised the requirement to ensure good IAQ. Section 3
includes an overview of controlling ventilation for air quality, and includes
some basic information on the application of sensors. (The market for – and the
availability of – low-cost IAQ sensors has blossomed in the eight years since this
guide was published.) Control strategies are included for dealing with poor outdoor
air quality, with the warning that an indoor IAQ sensor that controls ventilation
rate may react to any ingress of outdoor pollutants by increasing the ventilation
rate, so making the situation worse. The link between elevated temperatures
(resulting from climate change) to potentially increased outgassing of pollutants
– for example, volatile organic compounds (VOCs) – from structure and furnishings
affecting IAQ is identified in Guide L (2007) Sustainability (this guide is currently
under revision). Section 16.1 of CIBSE Guide M (2014) Maintenance engineering
and management recommends that air quality indicators be routinely reviewed,
to assess seasonal variations and to confirm the validity of any initial assessments.
CIBSE AM10 (2005) Natural ventilation sets out by defining that natural
ventilation systems are intended to provide sufficient outside air to maintain IAQ
standards, and includes illustrations of the efficacy of different natural ventilation
strategies on air quality (using CO2 as a proxy). The applications throughout this
guide are led by IAQ considerations, noting the significance of the position of air
inlets and highlighting that, as ventilation air passes through a space, it accumulates
increasing levels of pollutants. It notes that the amount of ventilation to control
winter IAQ may be a tenth of that needed to provide summer cooling – and during
winter unoccupied periods, even less ventilation may be desirable. It warns that
suitable, representative IAQ sensor locations may be more difficult to find in
naturally ventilated buildings than in those with mechanical ventilation extract
ducts. There is a useful example of applying ‘reservoir’ capacitance to maintain
IAQ in section 4.5, and the spreadsheet as (adapted and) used in the example in this
article is associated with AM10 to explore this further.
CIBSE AM11 (2105) Building Performance Modelling section 4.6.6 notes the
challenge of modelling natural ventilation – and so IAQ – when the building users
have control of ventilation openings. It discusses how this can compound the
uncertainty in modelling performance. The chapter ‘Ventilation modelling’ gives
an extensive account of the techniques, tools and applications that can provide that
modelling, including simple tools and estimation techniques, analytical methods,
zonal network methods and CFD. Although nearly 20 years old, CIBSE TM21 (1999)
Minimising pollution at air intakes still maintains currency in its underlying physical
descriptions and overview of the impacts of poor IAQ. Section 4 examines how to
estimate the effect of external pollutants on IAQ, taking account of the room effects,
including room air recirculation, the reservoir effect and ventilation effectiveness.
CIBSE TM26 (2000) Hygienic maintenance of office ventilation ductwork highlights
the difficulty in defining absolute standards for air quality in terms of the numbers of
fungi or bacteria present in indoor air, and warns these must be treated with caution,
as there was little data available at the time of publication on the health implications
of exposure at these levels. Useful background information is provided, but specific
data should be cross-checked with more recent publications.
CIBSE TM30 (2003) Improved life-cycle performance of mechanical ventilation
systems notes that, as filters age, there is likely to be a reduction in air quality, as
well as an increase in fan power required. Generic ventilation systems are compared
in section 3.2.3, confirming earlier Guide advice that appropriate installations
of displacement ventilation have superior ventilation effectiveness and so can
improve the value of a scheme. CIBSE TM36 (2005) Climate change and the indoor

| VENTILATION

environment predicts that, for spaces such
as classrooms – that require high fresh-air
ventilation rates to maintain good air quality
– it will become increasingly difficult to
provide comfort standards through use of
passive systems alone.
Chapter 4 of CIBSE TM40 (2006)
Health issues in building services delivers
one of the most consolidated collections of
CIBSE references for air quality related to
ventilation. It considers a number of aspects
related to the determination and control
of air quality – including legal (as at 2006),
physiological, environmental, anthropogenic
impact, occupational and security – as well as
offering practical calculations to determine
the rate of fresh air. CIBSE TM53 (2013)
Refurbishment of Non-domestic Buildings
lists typical failures in existing buildings,
including: limited cross-flow in naturally
ventilated buildings because of enclosed
spaces; changes to the building layout; and
building services (specifically HVAC systems)
no longer being fit for purpose – all of which
result in poor air quality, which is cited as one
of the largest potential sources of occupant
dissatisfaction. It also indicates that nightpurge ventilation can improve air quality
for the following day, and can represent an
important measure to strengthen the case
for retaining a natural ventilation strategy
for both naturally ventilated and mixedmode buildings. In CIBSE TM55 (2014)
Design for Future Climate: Case Studies, the
impact of changing climate on effectiveness
–and thus IAQ – pervades all of the models
that are discussed. CIBSE TM57 (2015)
Integrated school design confirms that poor
IAQ in learning spaces not only affects the
health and comfort of pupils, but can also
impair learning performance and increase
absenteeism. It reports that older windows
often have poor airtightness, so providing
higher infiltration rates and, perversely,
potentially improving IAQ – whereas modern
buildings have much better airtightness,
which can lead to a marked rise in CO2 levels.
It suggests that ‘traffic light’ air quality
indicators can be used to show when windows
should be opened to improve IAQ.
The CIBSE Knowledge Series books
provide summary information and aim to
deliver this in a concise, accessible format.
In this area, CIBSE KS17 Indoor Air Quality
and Ventilation offers a great starting point to
gain insight on the information incorporated
in the CIBSE Guides, TMs and AMs. It
augments this with a contemporary list of
regulations and standards affecting IAQ, plus
additional material on measuring ventilation
and IAQ.
© Tim Dwyer, 2017.
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Module 116

Name (please print) ................................................................................

October 2017

Job title ......................................................................................................

1. Which CIBSE publication is noted as reporting that older

Organisation .............................................................................................

windows might – in some circumstances – provide better
IAQ than newer installations?
A

CIBSE Guide A

B

CIBSE AM10

C

CIBSE TM21

D

CIBSE TM57

E

CIBSE KS17

2. In the example in the article, what was the approximate

Address .....................................................................................................

.....................................................................................................................
.....................................................................................................................
Postcode ...................................................................................................
Email .........................................................................................................

peak internal NO2 for the system that maintained a
constant ventilation rate during working hours?
A

0.030ppmv

B

0.065ppmv

C

0.095ppmv

D

0.120ppmv

E

0.130ppmv

3. Which CIBSE Guide is quoted as indicating that the
potential for improved air quality can be synonymous
with low-energy buildings?
A

CIBSE Guide A

B

CIBSE Guide B

C

CIBSE Guide F

D

CIBSE Guide H

E

CIBSE Guide M

Are you a member of CIBSE? If so, please state your
membership number: ...........................................................................

The CIBSE Journal CPD Programme
By entering your details above, you agree that CIBSE may contact you with
information about CPD and other training or professional development
programmes, and about membership of CIBSE, if you are not a member.
Go to www.cibsejournal.com/cpd to complete this questionnaire online.
You will receive notification by email of successful completion, which can be
used to validate your CPD records. Alternatively, fill in this page and post it
to: N Hurley, CIBSE, 222 Balham High Road, London, SW12 9BS

■ All CIBSE publications are available through the CIBSE Knowledge Portal
at www.cibse.org/knowledge

4. In the article, what reason was cited for the potential
increased emission of VOCs?
A

Increased vehicle emissions

B

Improved building airtightness

C

Disturbance by displacement ventilation

D

Elevated temperatures

E

Increased use of the ‘reservoir effect’

5. In the article, which of the following is not linked with
poor IAQ?
A

Absenteeism

B

Comfort

C

Health

D

Performance

E

Reduced operating costs
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THE POWER TO HELP
YOUR ELECTRICAL
PROJECTS SUCCEED
Overseeing a diverse property portfolio and keeping up to
speed with changes in regulation can be a real challenge.
Especially when it comes to electrics.
NICEIC registered electricians can help you complete
your electrical projects on time, on budget and keep
your property fully compliant.
Download our free guide on electrical safety
at niceic.com/speciﬁers

FIND YOUR NEAREST APPROVED ELECTRICIAN
AT NICEIC.COM OR PHONE 0333 015 6625

THE POWER TO MAKE YOUR BUSINESS SAFER
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Build confidence and
competence with
CIBSE Training
Find the right training for you:

Energy
Assessor
Training
Lighting

Facilities
Management
Energy
Efficiency

Fire Safety

Mechanical
Services

Water
Services
& Public
Health

Electrical
Services

Featured Courses:
Practical Controls for HVAC Systems | 6 October, London
Mechanical Services Explained | 18-20 October, Manchester
Heat Networks Code of Practice Training | 18-19 October, Leeds

10% off* using discount code: JOURNAL17
Book online at: www.cibse.org/training
*Offer
valid for
one course
per customer. This offer can be used on both member and standard ticket rates but not in addition to any other discount offers.
64
October
2017
www.cibsejournal.com

p64_CIBSEMagOct17.indd 64

18/09/2017 12:07

PRODUCTS & SERVICES
New specification managers join cast-iron
specialists Hargreaves Foundry
Hargreaves Foundry Drainage have appointed Ki Beard and Gary Zumeris (pictured, left and right) as
specification managers, covering London, the south and the South West. They bring a great depth of
knowledge and experience, specialising in meeting the needs of specifiers. These skills will be dedicated
to the sale of Hargreaves’ Halifax Soil and
Drain, a mechanically jointed, socketless,
cast-iron, above- and below-ground
system, which is fully compliant with BS
EN 877 and with BBA accreditation.
Beard and Zumeris were attracted
to join the team at Hargreaves Foundry
Drainage by the quality of the product, the
company’s reputation for high levels of
service, as well as its enthusiasm.
■ Call 01422 330607, email info@
hargreavesfoundry.co.uk or visit
www.hargreavesfoundry.co.uk

Viega’s Megapress
steals the show

Innovative underfloor
air conditioning for Plexal
at Here East

Plumbing and HVAC manufacturer Viega has
supplied its Megapress connection system for the
new Rockvilla Centre in Glasgow, Scotland.
The centre, which will be the headquarters
of the National Theatre of Scotland, required
a new heating system to be installed within its
3,700m2 space.
Selected by design consultant and engineering
company Atelier Ten, the system allowed the
contractor team to quickly, easily and reliably
install the thick-walled, steel-tube heating system.
■ Visit www.viega.co.uk

AET Flexible Space has supplied a bespoke
underfloor air conditioning system to the Plexal
innovation centre at Here East, Queen Elizabeth
Olympic Park, in London.
The company worked closely with M&E
consultant Cundall and M&E contractor
McDowall’s Air Conditioning to supply and
commission 13 downflow units (CAM-V) and
146 slimline TUS-EC fantiles to the new 50,000ft2
workspace located on the ground floor, and to
an additional mezzanine level of the former
Olympic Press Centre building.
■ Call 01342 310 400 or
email aet@flexiblespace.com

Dutypoint adds value to
Element range with cylinder launch
Fluid, heating and pump systems manufacturer Dutypoint has added to its
Element range by launching an ultra-high-performance, unvented cylinder
for boosted hot-water systems.
The new WRAS-approved Element cylinder is designed for the high-end
residential and light-commercial markets. It starts operating at 4.5 bar –
going up to a maximum of 6 bar – which makes the cylinder suitable for
properties with a greater demand for high pressure and high water flow.
Each cylinder has large 28mm inlet and outlet connections for a high
flow rate, and they are available in a wide range of capacities, from 80 to
500 litres.
■ Call 01242 633100 or email dutypoint@targetgroup.co.uk
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Rehau celebrates five-year
anniversary of Rauvitherm
Rehau is celebrating five years of manufacturing
Rauvitherm in the UK. The pre-insulated PE-Xa
pipe, for district heating, biomass, biogas and
heat pump applications, has proven popular since
its launch because of its flexibility and low heat
losses. With the Rehau Everloc jointing system
and easy-to-use design, the pipe is also simple to
install and durable.
Rauvitherm is available in UNO 25-160mm
and DUO 25-63mm. Installation is easy, and the
piping is leak-proof and has WRAS approval for
potable water applications.
■ Email rehau@cogent.co.uk

A luminaire system that
doesn’t blend in
Lighting designer and manufacturer Future
Designs has developed Coppa, a luminaire
system that doesn’t blend in, but becomes a
feature of its environment. The recent installation
of Coppa at Regent Street Mezzanine helped
the building gain Breeam Outstanding – the first
listed building in the country to achieve this.
Future Designs worked with architectural
practice Barr Gazetas and consulting engineers
Mecserve to develop a bespoke lighting
feature, which used LED technology, and the
traditional lighting material copper for the
carcass and conduit.
Future Designs’ manufacturing director Paul
Noad led the project, which developed the
luminaire to reflect the rich 200-year heritage,
sweeping curve and elegant façade of the Regent
Street district.
■ Visit www.futuredesigns.co.uk
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Tectite Pro push-fit fitting
passes structural test
Tectite Pro, a metal push-fit fitting by Pegler Yorkshire, has been
tested beyond its reported capabilities and passed. It was initially
tested by the Advanced Structural Testing Centre and – after
successful results – Pegler Yorkshire tested a Tectite Pro 54mm
fitting. The joint took the strain of lifting a 1,440kg car for five
minutes. Tectite recently became the first push-fit fitting to receive
BSI Kitemark BS EN 1254-6:2012 certification.
■ Call 01302 560 560, email brochures@pegleryorkshire.
co.uk or visit www.pegleryorkshire.co.uk

Mikrofill on the King’s Road

Private residence receives
premium Elco upgrade
Elco Heating Solutions has supplied three Thision
L Evo 120kW boilers on a cascade frame to
Wentworth Place in Surrey.
The 11-bedroom private residence required
a powerful and efficient heating and hot-water
system that could adapt to the changing
demands of the property, including a high
domestic hot water load and the requirements
of an outdoor swimming pool.
Elco partnered with South Wales-based
commercial heating engineers Boiler Burner
Maintenance.
Thision L Evo is a range of wall-mounted,
gas-fired condensing boilers with outputs from
60kW to 140kW. Features include: a flat metal
fibre cold-flame burner for low NOx emissions;
and a robust stainless steel heat exchanger with
double wall geometry, offering heat transfer
and built-in cascade controls with integrated
master-slave cascade functionality.
The owner of Wentworth Place said:
‘The improved efficiencies from the Thision
boilers are set to significantly reduce annual
running costs.’
■ Visit www.elco.co.uk

Mermaid Maternity Retreat, on King’s Road in Chelsea, is a non-medical maternity retreat for pregnant
women and new mothers. The building’s change of use and redevelopment required efficient, hardworking plant with a compact footprint – and Mikrofill’s equipment fitted the bill.
Freddie Brown Associates, building services design and carbon consultants based in Surrey,
designed the new installation, which included two Ethos 110kW wall-mounted condensing boilers and
two Extreme hot-water loading cylinders.
The Ethos Boilers’ total modulation of 14 > 1 offers
unsurpassed load matching on the low pressure hot
water (LPHW) system, as well as indirect primary to
the loading cylinders.
The Extremes maximise the condensing boiler’s
efficiency by operating at a Δt of 30°C and ensure a
continuous secondary flow of more than 4,000 L per
hour at 60°C.
■ Call 03452 606020 or visit www.mikrofill.com

Grundfos taps into vital water resources
The summer of 2017 will be remembered very differently depending on where in Europe you experienced
it. In the north, the early promise of fine weather did not last and we saw lots of rain, whereas – in the
south – the record high temperatures caused major problems, especially with the availability of, and
access to, fresh water supplies.
This was particularly true in Italy, where a severe and
prolonged heatwave caused drought conditions that
resulted in the very real threat of water rationing. Rome,
and parts of southern Italy, were particularly affected,
and public authorities were struggling to supply water,
especially to any of the higher positioned towns and
villages. It was at this point that Grundfos Italy was asked
to assist. After consultation with various parties, it worked
quickly to specify and supply packaged booster sets to
support the distribution of bought in, containerised water.
■ Call 01525 850000, email grundfosuk@grundfos.com or visit www.grundfos.co.uk

Energy efficient LED lighting refurbishments by Luceco
LED specialist Luceco and mechanical and electrical service contractor Oakray have provided LED lighting
solutions for buildings within Hertfordshire County Council’s (HCC) estate. This includes a major office lighting
upgrade at HCC’s Farnham and Robertson buildings, in Stevenage, which were originally lit with 55W PL compact
fluorescent luminaires.
HCC needed a lighting refurbishment that demonstrated significant cost savings and return on investment
(ROI), plus energy efficiencies to lower CO2 emissions, and a reduction in maintenance. HCC also recognised the
benefits of good lighting and ambient surroundings in stimulating wellbeing and motivation in the workplace.
Oakray chose Luceco as the LED luminaire supplier because of its diverse product range and the need to reduce
energy consumption using LuxPanel luminaires in open-plan areas. LuxPanels offer an efficacy of 147Llm/cW and
allow for a sizeable reduction in the number of fittings, which helped improve ROI on the project.
Keith Mottram, commercial director at Oakray, said: ‘The relationship between Oakray and Luceco has helped
us to provide an efficient, high-quality and reliable service to HCC, both in terms of supply and installation of LED
lighting. This level of joint service has allowed us to expand the scope of several projects and offer additional value,
while maintaining a fast rollout programme and rapid returns on investment for our client.’
■ Call 01952 238 100, email uk_sales@luceco.com or visit www.luceco.com
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Condair JetSpray
humidifies at Fujifilm

New ductwork installation guide from Kingspan
Insulation manufacturer Kingspan Insulation has released a new
installation guide for Kingspan Kooltherm FM ductwork insulation and
Therma duct insulation, which can be downloaded from its website.
The document covers all aspects of the installation process for
rectangular, circular and flat oval ductwork applications – from initial
preparation to methods of insulating flanges, stiffeners and connections
recommended by the Thermal Insulation Contractors Association.
Annotated diagrams are included throughout, to illustrate best
practice in areas such as dealing with radius sections and circular bends.
■ Call 01544 388 601, email info@kingspaninsulation.co.uk or
visit www.kingspaninsulation.co.uk

Vent-Axia in the running for
London Construction Awards

A Condair JetSpray humidification system is
maintaining an ideal 40-60% relative humidity
(RH) at the Fujifilm imaging and innovation
centre in Bedford. The JetSpray humidifier
consists of a control panel feeding compressed
air and water to rows of self-cleaning spray
nozzles. The compressed air atomises the
water as it is released from the nozzle, creating
a very fine aerosol that rapidly evaporates. The
system has a fully modulating output and offers
very close humidity control at ±2% RH.
■ Email uk.sales@condair.com or
visit www.condair.co.uk

British ventilation manufacturer Vent-Axia is a finalist in
the London Construction Awards 2017.
Its Sentinel Kinetic Advance mechanical ventilation
with heat recovery (MVHR) has been selected for
the final line-up in the Product Innovation of the Year
category. It is the first UK-manufactured, web-enabled,
app-controlled MVHR unit that provides energy efficient
ventilation and control.
Winners will be announced at the awards ceremony
on 25 October at The Royal Garden Hotel.
■ Call 0844 856 0590 or visit www.vent-axia.com
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Air Handling

Air Conditioning

Manufacturer of high quality bespoke AHU’s.
Specialists in refurbishment and site assembly projects.
Rapid delivery service available.
Aircraft Air Handling Ltd
Unit 20, Moorﬁeld Ind Est,
Cotes Heath, Stafford, ST21 6QY
Tel: 01782 791545 Fax: 01782 791283
Email: info@aircraftairhandling.com Web: www.aircraftairhandling.com

Air Conditioning

Building Performance

Energy Efficiency

Birling Consulting Ltd
Biomass
Bivalent
BMS
Chillers
CHP
Condensing
District Cooling
Heat Networks
Heat Pumps
HIUs
VAV/VRF/VRV













Boxes ticked,
now do you want
to make the
systems
perform in a
controllable,
stable, energy
efﬁcient manner?

Graham P Smith CEng FCIBSE MInstMC
www.birlingconsulting.co.uk
graham.smith@birlingconsulting.co.uk
01548 830672 / 07876 794752
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Ground Source Heat Pump
Installations
Meeting Renewables Targets
Tel: 02392 450889
Fax: 02392 471319
www.groenholland.co.uk

Certificate Number MCS 1201
Heat Pumps
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CIBSE
JOURNAL
Are you looking for
experienced staff?
Building Services Sales Consultant
Are you an existing Business Development
Manager, Sales Executive or Account
Manager, working in a sales target (OTE)
field role, selling products, solutions or
services to the HVAC industry?
If you are then we have an exciting
opportunity for you.

Interested? Email us now for more
information or send your CV to
rajinder.das@cadline.co.uk

Just send us the job
description and we
will do the rest
With over 20,000 CIBSE members receiving the magazine,
15,000 receiving the e-newsletter and over 7,500 unique
visitors to the jobsite, many companies are successfully
filling vacancies with highly qualified candidates using
CIBSE Journal Jobs.
Our experienced recruitment team will help
you all the way giving you the best chance
to find your perfect candidate.

Contact Paul Wade now at paul.wade@redactive.co.uk
or call him on 020 7880 6212
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Q&A
of research, and a popular topic at lift and
tall-building conferences.

Q Are there changes in standards

that designers should be aware of?

A A good starting point is CIBSE Guide D,

Richard Peters’ company
is developing software for
ThyssenKrupp’s Multi lift

The sky’s the limit
Ropeless lifts will transform cities, says Richard Peters,
who says the challenge of urbanisation makes a career in
elevator design an exciting choice for young engineers

R

ichard Peter FCIBSE is the founder of Peters Research, which creates
traffic analysis and simulation software for the elevator industry. His
company is developing software for the ThyssenKrupp Multi lift, which
uses linear motor technology to move cars horizontally and vertically in a single
shaft. (See ‘Lift off’, January 2016 CIBSE Journal).
The system is the first ropeless lift, and is set to usher in a new era of elevator
design, where multiple cars run in a single shaft, carrying far more passengers
than currently possible. Peter’s dispatch software calculates the most efficient
way of moving the cars, while minimising the wait time for passengers.
Peter is also the co-chair of the CIBSE Lifts Group, which supported the
Seventh Symposium on Lift and Escalator Technologies at the end of September.
The group meets regularly to promote technical standards, training
and education, publications and various aspects of the industry. Among its
achievements is CIBSE Guide D: Transportation systems in buildings.
Since its inception, Guide D has become a de facto reference for those
involved in the world of vertical transportation. The fifth edition was published
in 2015.
In 2011, the CIBSE Lifts Group teamed up with the University of Northampton
and the Lift and Escalator Industry Association to begin a conference series,
The Lift & Escalator Symposium. In 2018, there will be two conferences – one in
China and the other in the UK.

Q Is lift design keeping up with the rate of urbanisation?
A There are some major challenges. According to the United Nations, the world
is undergoing the largest wave of urban growth in history. Half of the Earth’s
population (about 3.75 billion people) already lives in towns and cities and, by
2030, this number will swell to about five billion. To meet demand, people are
building taller, increasing their reliance on lifts. The height of skyscrapers is
currently limited because we cannot transport people around them without the
lift cores taking up a disproportionate amount of space.

Q What is the next big area of lift technology?
A The holy grail of high-rise lift design is to have multiple lifts sharing the same
shaft. This would allow elevators in super-high-rise buildings to manage massive
populations using a fraction of the core space required for conventional lifts.
The first generation of this technology – using ropeless linear motors – was
demonstrated by ThyssenKrupp in a test tower in June 2017. This is a major area

which has a whole section dedicated to
directives, legislation, standards and codes
of practice. Currently very significant are
EN 81-20, which defines the technical
requirements for the construction of lifts,
and EN 81-50, which defines design rules,
calculations and tests. These standards
became effective on 1 September 2017.
The CIBSE Lifts Group is represented on
standards committees and takes an active
role in standards development.

Q Can lifts be better integrated into
building design?

A Lift planning is a lot less time consuming
than most building services design
disciplines. But you can make some big
mistakes, with major consequences, if
you don’t get it right. Start by reading
CIBSE Guide D and review the latest
research at www.liftsymposium.org Then
visit a building similar to the one you are
designing, and observe. When we survey
buildings with lift problems, the causes
are often self-evident – don’t rely on reusing
old designs unless you have examined
potential issues.

Q How do you have a career in
lift engineering?

A There are 12 million lifts in the world,
and a shortage of lift engineers. It’s an
interesting career that I never hesitate
to recommend. I was a graduate whose
first job as an Arup electrical building
services engineer included lift selection and
specification. I found the subject fascinating
and decided to specialise. Others start as
apprentices and progress through college,
on-the-job training and university courses.
Chartered engineers are increasingly in
demand in the lift industry and, typically,
find their professional home in CIBSE. The
CIBSE Lifts Group is working hard to map
out career paths, whatever your starting
point – so get in touch!
■ RICHARD PETERS FCIBSE is the managing
director of Peters Research and a visiting professor
in elevator modelling simulation at the University
of Northampton
■ Visit www.cibseliftsgroup.org and www.
liftsymposium.org to engage with CIBSE Lifts
Group activities
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EVENTS
national events
AND conferences

4 October, Bristol
With speaker Chris Barrett,
business development
manager, ACV.

Young Engineers Awards

12 October, London
The annual awards –
encompassing the Graduate
of the Year and Employer of
the Year accolades – which
celebrate the industry’s
young engineering talent
and employers’ strategies
for recruiting, nurturing and
empowering young people.
www.cibse.org/yea

Build2Perform Live

21-22 November, London
This free two-day interactive
event is dedicated to helping
built environment professionals
and the wider supply chain
improve efficiency and save
money through effective
building services. This new
event offers multiple seminar
streams encompassing
an entire floor of London’s
Olympia Exhibition Centre.
www.cibse.org/b2plive

CPD Training

For details, visit www.
cibse.org/training or call
020 8772 3640
Electrical distribution
design
4 October, London

HIGHLIGHTs

Emergency lighting to
comply with fire safety
6 October, London

Practical controls for
HVAC systems
6 October, London

Energy strategy reports
10 October, London
Katy Lithgow will speak
at Build2Perform Live,
21-22 November

18-20 October, Manchester

Fire safety in purpose
built blocks of flats
18 October, London

Building drainage
explained
19 October, London

Understanding
and application of
psychrometric charts
20 October, London

Electrical services
explained (three-day)
17-19 October, London

4 October, Edinburgh
Workshop with visit to
Dynamic Earth in Edinburgh.

West Midlands:
Evacuation lifts

HCNW: Work, career,
inclusivity: Managing
pressure

2 November, London

Mentoring skills
workshop

3 November, London

Energy Assessor
Training

For more information visit
www.cibse.org/training
or call 020 8772 3616
ISO 50001: 2011

10-12 October, London

LCC Building design
and EPC

17-18 October, Birmingham

Heat networks code
of practice
18-19 October, Leeds

CIBSE groups,
societies and
regions

12 October, London

Scotland: District heat
workshop

Energy surveys

31 October, London

Building services
explained (three-day)
Standby diesel generator

4 October, Norwich
First of four part sessions
for region’s ‘October skills
month’, with speaker Andy
Priscott from Power & Light.

Fire sprinkler systems:
design

LCC building design
and EPC

11 October, Manchester

East Anglia: Busbar
trunking power
distribution systems

4 October, Birmingham
General basics of lifts,
followed by a look at the four
fundamental types of lifts.

Energy efficient building
regulations: Part L

11-13 October, London

Christopher Cuttle will
speak at interior lighting
design event, 10 October

Mechanical services
explained

7-8 November, Southampton

For more information
about these events, visit:
www.cibse.org/events
South West: SOPHE
technical eve – tank in
tank technology

Society of Light and Lighting: Light Bites
12 October, Manchester

The 2017-18 SLL Lighting Knowledge Series ‘Light Bites’ will launch at
Manchester Art Gallery in October. The day includes peer-reviewed,
bitesize presentations focusing on four key areas: design, build,
specify and future. Speakers will include Lee Thomas and Nick Van
Tromp from Fagerhult, Steve Shackleton from Zumtobel Group, Helen
Loomes from Trilux and Roger Sexton from Xicato.
The series will continue through to June 2018.
For further details and full dates visit www.cibse.org/sll

9 October, Milton Keynes
Session exploring factors that
make situations stressful,
and resources to help thrive
in them.

SLL: A fresh approach to
interior lighting design
– an existence-based
procedure

10 October, London
Warm-up lecture to the 50th
anniversary of LR&T in 2018,
with Christopher Cuttle.

East Anglia: Leadership
training

11 October, Ipswich
Second ‘Skills month’ session,
focusing on leadership skills
and techniques.

SLL: Light Bites

12 October, Manchester
SLL Lighting Knowledge
series presents a day of
peer-reviewed, bitesize
presentations focusing on
key factors relating to design,
build, specifying and future.

YEN national ball

14 October, Cardiff
Annual YEN ball taking place
at Cardiff Castle, with special
guest speaker Mark Shorrock,
CEO of Tidal Lagoon Power.

North East: Designing for
performance
17 October, Newcastle
upon Tyne
Covering the performance
gap, the UK governments BIM
strategy and intelligent use
of data through a building’s
life-cycle.

East Anglia: Oventrop
design academy

18 October, Basingstoke
With speakers Gavin
Welsman and Chris Doherty.

Yorkshire: YEN
October Social

19 October, Leeds
Informal gathering for young
engineers in building services.

South West: Building
services – the skills
required on site

19 October, Stoke Gifford
A hands-on demonstration
of installation techniques
used by installation engineers
when terminating cabling,
connecting pipework and
verifying designs, for students
and newly qualified engineers.

East Midlands: Power
quality and energy
management

24 October, Kegworth
Presentation by David Bradley,
Socomec, exploring a series of
case studies.

East Anglia: AC
installation workshop
25 October, Colchester
Workshop by C H Lindsey
& Son in AC installation
techniques.

HCNW: Gas turbine
CHP, heat storage and
battery storage
26 October, London
Scotia Energy seminar on
an innovative low carbon
energy centre planned
for Wirral Metropolitan
College, Liverpool.

Qatar Green Building
Conference

29 – 31 October, Qatar
Conference supported by
CIBSE Qatar Chapter.

Professional Lighting
Design Convention

1 November, Paris
Annual lighting conference
partnered by Society of Light
and Lighting.

Scotland: Annual dinner
3 November, Glasgow
With guest speaker Colin
MacLachlan, former
SAS soldier.
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OVER 100 SPEAKERS CONFIRMED
A snapshot of Chairs at Build2Perform Live
Shaun Fitzgerald

Ashley Bateson

Partner, Hoare Lea and Chair,
CIBSE Homes for the Future
Group

&KLHI([HFXWLYH2IÀFHU
Breathing Buildings

Ed Garrod

Iain Carlile

Principal, Elementa
Consulting

Associate, DPA Lighting
Consultants, London and SLL
President Elect

David Mather

Senior Mechanical Engineer,
Cudd Bentley Consulting and
Chair of CIBSE Young Engineers
Network (YEN)

Paddy Conaghan

Consultant, Hoare Lea and
CIBSE Vice President

Geoff Prudence

Les Copeland

Chair, CIBSE Facilities
Management Group

Commercial Director (Property
& Buildings), WSP Parsons
Brinckerhoff, and CIBSE BIM
Steering Group Chair

Dr Chris Twinn

Founder, Twinn
Sustainability Innovation

Jassim Daureeawo
Director, Vortex Ltd

Prof Darren Woolf

Head of Building Physics,
Hoare Lea, RAEng VP
Building Engineering Physics,
Loughborough University,
CIBSE Building Simulation
Group Vice Chair

Susie Diamond

Founding Partner, Inkling

David Drewe

Head of Building Services &
Emergency Planning Team,
Historic England

Wellbeing

Air quality, natural ventilation,
IPVWOPSSPJVMÄJLJPYJHKPHUYO`[OTZ
POE, WELL building standard,
TM40 & Guide L

Digital Engineering

Automated concept design, employer
YLX\PYLTLU[Z3L]LS)04^VYRÅV^
modelling building physics, digital
facilities management, commissioning
data, build offsite

Energy

Market review, building
simulation, procurement, metering,
microgeneration,
importance of facility management

FREE to attend Register today at cibse.org/b2plive
Supporters

Headline Theatre Supporters

Media Partner

Parallel Support & Learning

@CIBSE
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build2perform
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CMR Controls manufactures low air pressure and air volume
measurement sensors and control systems for standard air
conditioning, clean rooms, sterile laboratories, containment
facilities, and fume
cupboard extract
systems.

DPC CONTROLLER
Fast and accurate controls to drive
high speed dampers or invertors.
Full PID stand alone controls with
BMS interface.

DPM PRESSURE SENSOR
Panel Mount Pressure or Velocity Transducers
with remote alarms, analogue and digital
interfaces. Traceable calibration certificates
supplied as standard.

AIR MANAGEMENT SYSTEM
A complete turn-key system to control room
pressure to +/-1Pa. Fume cupboard face
velocity to 0.5m/s at high speed and provide
constant air changes into the labo - clean
room.
EXTRACT
CONTROLLER

PPS
DAMPER

VAV
EXTRACT
DAMPER

NORMAL EXTRACT

FUME
CUPBOARD

CAV
SUPPLY
DAMPER

HEPA
FILTER

CAV AND VAV DAMPERS
Accurate air flow measurement with the
unique CMR Venturi built into the
airtight shut-off damper to control room
pressure or constant volume.

Metal Damper

PPS EXTRACT DAMPER
Poly-propelene control and shut off valve
incorporating the CMR Venturi Nozzle. This
is essential when dealing with corrosive
extract air especially from fume cupboard
systems.

LABO - CLEAN ROOM

PPS Damper

PRECISION COMPONENTS FOR VENTILATION AND PROCESS CONTROL

CMR CONTROLS

22 Repton Court, Repton Close,
Basildon, Essex SS13 1LN. GB

Tel: +44 (0)1268 287222
Fax: +44 (0)1268 287099

A Division of C. M. RICHTER (EUROPE) LTD

W e b s i t e : h t t p : / / w w w. c m r . c o . u k

E - m a i l : s a l e s @ c m r. c o. u k
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