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NHS treatments
The NHS celebrated turning 70 last month. For
the people it treats, it’s an incredible system, but an
ageing population with complex care needs is putting
increasing pressure on hospital resources.
One opportunity to channel more funding
into healthcare services is to increase the energy
efficiency of the NHS estate. A report by Centrica
Business Solutions says NHS acute trusts could save
£130m of the £500m they spend on energy every
year by adopting the latest energy-efficient solutions
and equipment.
This month, we feature two NHS organisations that
are focusing on efficient design and specifications to
create more cost-effective, and safer, buildings.
North West Ambulance Service (NWAS) demonstrates how it is possible to save
millions on fuel bills by improving buildings. In an energy performance contract
with Imtech, it benchmarked its buildings – based on historic consumption data –
and then, in the following order, reduced energy demand, adopted energy efficient
equipment and used renewables. With an energy performance contract, NWAS did
not have to secure upfront investment and, four years into the contract, it is already
making significant economies, with guaranteed energy savings being exceeded by
13%. It is estimated that cost savings of £4m will have been transferred to frontline
patient care by 2029 (see page 42).
New design guidance for hospitals in Scotland, which aims to create more
efficient buildings, came about because Health Facilities Scotland (HFS) was
concerned that overheating in buildings was creating cold-water temperatures of
up to 30°C, and a risk of legionella.
Part of the problem was that it had been targeting energy loss in new buildings
by creating highly sealed, insulated facilities that were prone to overheating.
HFS asked IES to compare real energy data with models based on the national
calculation method, and found that, often, the compliance calculation had little
bearing on real-life performance. This had led to oversized specification of services
that was creating issues with overheating.
In a virtual environment, IES created two baseline models and analysed
alternative scenarios to find the best options for improving the building.
The HFS plans to use the findings to assemble a set of recommendations and
design solutions for new buildings (see page 40). As a result, water will be at a safe
temperature and there will be more confidence that services have been designed at
the right size.

Hannah Williams, mechanical engineer, Atkins
Ant Wilson, director, Aecom
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MAKI AND ASSOCIATES’ AGA KHAN CENTRE TO OPEN THIS AUTUMN
The Aga Khan Centre – housing
UK offices of education and
development organisations founded
by the Imam of the Shia Ismaili
Muslims – will open at King’s Cross,
London, in September. Building
services engineer and lighting
designer Arup used a high-level,
passive chilled-beams system
to reduce the centre’s energy
consumption. A recycling system
also collects water from hand basins
and showers, before passing it
through a treatment system. This
is then used to irrigate the centre’s
six gardens.
The building, designed by
Japanese firm Maki and Associates,
led by Fumihiko Maki, arranges a
series of open-learning and office
spaces upwards, over 10 storeys,
around a central atrium.

Infrastructure projects in
doubt because of Brexit
35% of major projects are rated
red or amber/red
The UK’s long-term infrastructure
projects are under threat because
of Brexit, according to the latest
Infrastructure and Projects Authority
(IPA) annual report.
It states that one in three major
projects is in danger of failing, at least
partly, because government time is being
diverted towards preparing to leave the
EU. In this year's report, 35% of major
projects are rated ‘red or amber/red’
– up from 16% in 2013-14 – which means
government officials think they are
‘unachievable’ or ‘in doubt’.
Only two projects are given a ‘green’
rating, which means they are ‘highly
likely’ to be delivered. This is down from
32 in 2013-14 and represents just 2%
of the total. Only 18 new major projects
have been added to the IPA list in the
past year – down from 36 in 2016-17.
‘Ensuring the UK is ready to exit
the European Union has resulted in a
significant increase in the number of
projects and programmes that need to be
delivered across government,’ states the
IPA report. ‘The Department for Exiting

the European Union is coordinating more
than 300 Brexit-related workstreams
across government.’
It adds that Brexit-related projects
are designated as ‘high priority’, putting
more pressure on other projects already
in the pipeline.
IPA chief executive Tony Meggs
said the government’s Major Projects
Portfolio did not take account of the
‘mega-programme that is EU Exit’.

Combustible cladding
on 300 tower blocks
There are at least 300 private residential tower
blocks in the UK with Grenfell-style cladding,
according to new government estimates.
The Ministry of Housing, Communities
and Local Government has revealed that 297
blocks of more than 18m high are wrapped
in combustible material. This is more than
double the 138 estimated previously. A small
additional number of buildings are likely to be
confirmed as having unsafe cladding.
Housing secretary James Brokenshire told
MPs that remedial work was under way on
21 of the 297 tower blocks – but, so far, the
cladding had only been removed from four. He
said local authorities were ’working hard to
identify affected buildings in their areas’ and
had tested more than 6,000, and promised that
private tenants would not be forced to pay for
remedial works.
‘Leaseholders should be protected from
unfair costs and we expect the industry to do
the right thing,’ he said.

Hosepipe ban threat in
north-west England
Millions of people will be affected by the first
hosepipe ban of the summer in England.
United Utilities has enforced a temporary
ban from 5 August, affecting seven million
people in north-west England. The company
said reservoir levels were already low and hot
weather was forecast for the tail-end of July.
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MMC could be £40bn
annual export market
Mace says pop-up building sites and school clubs could
develop expertise in modern methods of construction
Modern methods of construction (MMC) could create a £40bn-a-year
export market for Britain after Brexit, according to construction consultant
and contractor Mace.
A report commissioned by the company and written by former Bank
of England economist Steve Hughes concluded that MMC technologies
developed in Britain could lead to homes, offices and schools across the
world being built more quickly and safely. Without MMC, however, the
UK construction industry would not be able to meet the government’s
housebuilding targets, the report warned.
The rise in urban population growth will drive demand for high-rise
developments and for quicker and safer building techniques, it added. Mace
identified the US, India and China as markets that Britain should target,
but said improvements would be needed to the UK’s planning process to
support the growth in MMC. It also called for underdeveloped urban spaces
to be used as’ pop-up, offsite construction sites’ and for ‘construction clubs’
in schools so students can learn new techniques and technologies.
‘The construction sector can be a jewel in Britain’s post-Brexit exporting
crown,’ said Mace chief executive Mark Reynolds. ‘The UK is respected
throughout the world as experts in delivering major construction projects.’
Mace’s ‘onsite’ factory

Our customers reduce installation, maintenance and operating
costs – boosting profits.

Deal to halve delivery times
Learn more about our HVAC
solutions in our IoT whitepaper

www.resourcedm.com

hello@resourcedm.com
www.resourcedm.com

The government’s construction-sector deal will deliver £420m of funding
to improve project delivery times and value for money, according to
Business and Energy Secretary Greg Clark.
Details of the deal, which was announced last November, finally emerged
in July with a promise to ‘cut the time taken to deliver new build by 50%’.
There will be £170m of new financing from the government as part of
the Industrial Strategy Challenge Fund, with £250m to be contributed by
the industry. The deal is designed to give a boost to existing schemes, such
as the Centre for Digital Built Britain, to improve project delivery via digital
technologies and offsite manufacturing. Clark also proposed a standardised
approach to procurement, based on whole-life asset value and digital
designs, with performance benchmarks and improved payment practices
to protect smaller firms and boost supply-chain collaboration.
‘We are an industry that must be at the forefront of the UK’s drive
for future growth and prosperity, and I’m confident that this deal will
help to achieve that,’ said chair of the Construction Leadership Council
Andrew Wolstenholme.
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STIRLING SERVICES

NIC tells government
to drop nuclear plans

Bloomberg’s European HQ, designed by
Foster + Partners, is one of five buildings
on the RIBA Stirling Prize shortlist. The
building, with services design by Sweco,
has hybrid natural ventilation and is
designed to use 33% less energy than a
typical office.
The other shortlisted buildings are:
Jamie Fobert’s extension to Tate St Ives;
Storey’s Field Community Centre and
Nursery, Cambridge, designed by MUMA;
Bushey Cemetery, Hertfordshire, by
Waugh Thistleton Architects; Sultan
Nazrin Shah Centre, Worcester College,
Oxford, by Niall McLaughlin Architects;
and Chadwick Hall, University of
Roehampton, by Henley Halebrown.

The National Infrastructure
Commission (NIC) has advised
the government to halt its
nuclear construction plans and
redirect resources towards
renewable energy.
It has called for 50% of the UK’s
electricity to be generated from
renewable sources by 2030 – up
from the current 30% – and for
more investment in improving the
energy efficiency of buildings, as
part of a £3.8bn social housing
upgrade between now and 2030.
Wider investment in carcharging infrastructure should
also be a priority, according to the
commission’s latest report.

Engineers sign up to building
energy declaration scheme
Voluntary statement aims to
encourage design for outcomes
The London Energy Transformation Initiative
(LETI) has launched a voluntary energy
declaration, which aims to encourage designers
to predict the energy use of their buildings.
The LETI Declaration is a voluntary statement
that is appended to energy statements as
a spreadsheet. It has been developed with
input from more than 40 building industry
professionals. It aims to encourage project
teams to focus more on performance outcomes
and requires designers to record information
on predicted energy consumption and carbon
emissions, carbon content of heat, low carbon
electricity (including dynamic demand
response), energy bills, data disclosure, lifecycle carbon and air quality. It also includes

potential commitments to predict energy bills,
disclose data and ensure construction quality.
The standard LETI Declaration can be used
for all building types, and a specific version has
been developed for air conditioned offices.
Its structure is aligned with the Design
for Performance initiative, which aims to
write performance targets into construction
contracts. The aim is to establish a pathway
towards meeting the objectives of the Draft
London Plan, which requires large buildings to
record energy use annually for five years.
LETI wants individuals to join architects,
engineers and development professionals to
apply the declaration to their work. Signatories
include staff from Feilden Clegg Bradley Studios,
Levitt Bernstein, PRP, Haworth Tompkins,
Elementa, Etude, Verco, Hoare Lea and CBRE.
Find out more at www.leti.london

New fund offering £500m for energy
efficiency projects across London
London Mayor Sadiq Khan has launched a
£500m fund to boost investment in the energy
efficiency of public buildings and social housing.
The Mayor’s Energy Efficiency Fund (MEEF)
can be used to improve existing systems or to
invest in new low carbon technologies, and is
part of Khan’s ambition to make the capital a
‘zero carbon’ city by 2050.
Projects costing more than £1m – with an
investment period of 20 years or more and
involving technologies such as battery storage,

| DIGEST

small-scale renewables, decentralised energy
and electric vehicle charging – are all eligible
for MEEF funding. They will be selected on a
competitive basis.
‘This is the largest fund of its kind in the
UK, which will help deliver the low carbon,
sustainable projects and infrastructure
London needs to cut energy costs and reduce
carbon emissions across our universities,
hospitals, museums and small businesses,’
said Khan.

Renewable records
keep coming
Electricity generation from
renewables hit a record high in the
first quarter of this year and was
responsible for more than 30%
of total demand, according to the
Department for Business, Energy
and Industrial Strategy.
Its Energy Trends survey showed
that 27.9TWh of renewable
electricity was generated – a 10.2%
increase on the same quarter last
year – despite the severely low
temperatures that accompanied
the ‘Beast from the East’ in March.
Wind accounted for nearly a fifth
of total UK electricity generation
and overtook nuclear power, which
produced 17.9%. Offshore and
onshore amounted to 8.5% and
10.6% respectively.

UK set to miss fuelpoverty targets
The government will not achieve
its aim of improving the energy
efficiency rating of all fuel-poor
homes by 2030 – and will not
reach this goal until 2091 at the
earliest, according to a report by
think tank IPPR.
The organisation said that
2.55 million homes across the
UK are affected by fuel poverty
because of ‘weak energyefficiency policies’ and a lack
of governmental support for
measures such as insulation,
double glazing and the installation
of more efficient boilers.
It has called on the government
to ‘fundamentally redesign’ the
Energy Company Obligation (ECO),
which now operates on a reduced
budget of £640m – having been
cut by 40%. This was contributing
to the average fuel-poverty gap of
£326, added the IPPR.
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Housebuilders accused of
‘cheating’ buyers on energy
CCC says UK will probably miss its 2025
and 2030 carbon-reduction targets
Housebuilders ‘should be ashamed’ of their
energy efficiency record, according to the
chair of the Committee on Climate Change
(CCC). Lord Deben said they were ‘cheating’
buyers because many new homes were energy
inefficient and cost more to run than they
should. He added that the UK will probably miss
its carbon-reduction targets for 2025 and 2030
because of slow progress on reducing emissions
from buildings and transport.
The CCC’s latest report said lower-cost
options – such as home insulation and tree
planting – were being ignored in favour of
more expensive solutions that would push up
costs for homeowners. The end of government
incentives for insulation had led to a 95% fall
in installations since 2012. CCC chief executive
Chris Stark said this was ‘shocking’ and called
on the government to produce new policies ‘and
stick to them’.

Concerns about F-Gas
regulation dismissed
Lord Deben

‘The industry should be ashamed of
itself that it is still producing homes that are
cheating the people they sell to,’ said Lord
Deben, former environment minister John
Gummer. He called the current situation
‘ridiculous’ because low-energy homes
cost very little extra to build than poorer
performing alternatives.

NHS could cut £130m from fuel bills
Energy storage, onsite low carbon generation and energy efficiency could save the NHS £130m a year,
according to a report from Centrica Business Solutions. Published to mark the 70th anniversary of the
founding of the NHS, the report estimates that acute trusts alone spent £500m on energy annually.
‘Energy could be a force for good for the NHS, helping to create financial efficiencies and unlock
opportunities to make improvements in patient care. However, it needs more support and funding
to modernise its hospital estates,’ said Centrica Business
Solutions managing director Jorge Pikunic.
The study suggests that upgrading energy systems with
battery storage and a programme of energy-efficiency
improvements could free up cash for frontline patient care.
It adds that the use of demand-response services, onsite
solutions and monitoring technologies could help the NHS
turn its energy problems into ‘an opportunity’.
■ Read our special healthcare features on reducing
overheating and cutting energy use from page 40.

MPs: Government put cost before quality
Carillion’s collapse exposed ‘fundamental flaws’
in the way government procures public sector
works, according to a committee of MPs. It said
cost was put before quality, to the detriment of
important public services.
The House of Commons Public
Administration and Constitutional Affairs
Committee said the Carillion affair had ‘badly
shaken public confidence in outsourcing’ and
that contractors were being forced to ‘take
unacceptable levels of financial risk’ because the

IN BRIEF

government was determined to spend as little
money as possible.
It calculated that the government had to
renegotiate more than £120m of contracts since
early 2016 and that it was unable to provide
‘significant evidence’ to support its claim that
outsourcing offered ‘better services for less
public money’. Private finance initiative (PFI)
deals had performed particularly badly, said the
committee, which wants more transparency
about how the government awards contracts.

Industry complaints that the
Environment Agency does not
have the resources to police
the phasedown of fluorinated
(F-Gas) refrigerants in line with EU
legislation after Brexit have been
dismissed by the government.
Responding to an Environmental
Audit Committee (EAC) report,
the government said a lack
of prosecutions under the
F-Gas legislation was ‘not
necessarily a good indicator of
the effectiveness of compliance
work’. It explained that the EA
uses enforcement notices,
advice, awareness campaigns
and guidance to make businesses
aware of their obligations. There
has been one prosecution since
the start of 2015 and that was for
a self-reported breach.
However, EAC chair Mary Creagh
asked that the government and the
EA publish plans for monitoring
non-compliance – particularly via
social media, as there have been
reports of illegal refrigerant gas
sales on eBay and Amazon.

India to impose
maximum AC setting
The Indian government is to
introduce a mandatory maximum
temperature setting of 24°C for
air conditioning in a bid to cut
electricity consumption.
Energy minister Shri R K Singh
said every one-degree increase in
the setting would cut electricity
use by 6%. He said the practice
of keeping the temperature at
18-21°C in shops, offices and
hotels was unhealthy because
human body temperature was
naturally around 36-37°C. ‘Some
countries like Japan have already
put in place regulations to keep the
temperature at 28°C,’ he added.

BBP launches
fit-out guide
The Better Buildings Partnership
(BBP) has launched free-to-access
online guidance, Responsible fitout toolkit: offices, which explains
how owners and occupiers can
integrate sustainability and
wellbeing into office fit-outs.
It covers the whole cycle, from
search criteria through to design,
construction and occupation. Each
section identifies key points of
intervention where owners and
occupiers can engage on risks and
opportunities. It also offers a suite
of design principles to support
conversations with design teams
and contractors.
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ANZ Young Engineers
shine at night at museum

September date
for SoPHE awards
The deadline for entries for the
Society of Public Health Engineers
(SoPHE) Young Engineers Award
is 7 September. Run in association
with Engineers Without Borders UK
and Caminos de Agua, this year’s
competition challenges entrants
to design a low-cost, refillable
cartridge for a filtration system
that is openable with commonly
available, reasonably priced tools.
For more information visit
www.cibse.org/sophe

Entrants’ submission videos were
broadcast on the awards night
Three young engineers have been recognised
at this year’s Australia and New Zealand Young
Engineers Awards, held at the Australian
Museum in June. The winners were among nine
finalists whittled down from a record number of
entrants from across the ANZ region.

Enter BSG contest
The CIBSE Building Simulation
Group (BSG) is inviting individuals
and teams to enter its 2018
competition. They must submit
details of a project they have
worked on that used modelling/
simulation, and show the main
outcome of the modelling,
including why the project was
unique, relevant or of particular
interest. Shortlisted entries will
be presented at Build2Perform in
November. The deadline is Friday 31
August. Visit bit.ly/CJAug18BSG

From left: Baoying Tong, Aecom Sydney;
Sharyn Blakemore, Deakin University
Melbourne; and Melanie Finch, NDY Sydney

Now in its second year, the awards
encompass the Student, Graduate and Young
Engineer of the year categories. Nominations
were received from 13 first- and second-tier
engineering consultancies, plus five universities.
Sharyn Blakemore, Bachelor of design
architecture at Deakin University, Melbourne,
won the Mark Griffin – Student of the Year
award for her video addressing why she
considers building services engineering to be
an art form. Melanie Finch, project engineer at
Norman Disney & Young Sydney, took the CIBSE
ANZ Graduate of the Year award with a video
that outlined where she feels building services
is heading and why she wants to be part of it.
Finally, the Jack Pirie – Young Engineer of the
Year award was won by Baoying Tong, graduate
engineer at Aecom Sydney. His video outlined
his vision for the future of buildings and cities.
Each received a trophy, certificate and a
$1,000 cheque courtesy of sponsors Aecom,
Northrop and Umow Lai.

FREE CPD
accredited webinar

CIBSE member’s C&G
Institute Fellowship

High-rise pumping matters

CIBSE Fellow and past SoPHE chair Christopher Northey has been
granted a Fellowship of the City and Guilds of London Institute
for his outstanding contribution to the engineering sector and
promotion of vocational education.
To be considered for a Fellowship, candidates must exemplify
excellence by embodying the City & Guilds Group’s core values of
leadership, imagination and integrity. Fellowship is then bestowed
upon leaders and innovators who have had an impact on their
industry or in education.
Northey began his career as a plumbing apprentice, aged 17, and
completed City & Guilds Craft and Advanced Craft certificates
in plumbing, before undertaking a building services engineering
design and management degree. Now, with more than 30 years’
experience, he is a highly experienced public health design director,
who has worked hard to raise standards within the field. He is
also a champion for vocational
education, promoting plumbing
Christopher Northey
with Sir John Armett
apprenticeships as a pathway to
becoming a chartered engineer.
Sir John Armitt, the City and
Guilds of London Institute chair,
said: ‘To become a Fellow of
the Institute is to be part of a
small, select group of the most
outstanding skilled professionals
around today, and I am delighted
to have Christopher joining us.
The Institute will benefit greatly
from his skills and expertise.’
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CIBSE
Marian Ferguson and
Caroline Cattini (below)

‘Adopt agile working’ to
attract women to sector
Female CIBSE Fellows up 40% in the past
five years – but more needs to be done
CIBSE has a growing female membership, and
it will welcome Lynne Jack as its first female
president next year. However, the institution
recognises that further work must be done to
improve diversity within the industry and it has
established an Inclusivity Panel to look into this.
Marian Ferguson, a CIBSE Mentor and partner
at Energylab, recently took part in the European
Women in Construction and Engineering Forum
and won an award in the MEP category. ‘I was
encouraged to see so many women involved
in the construction industry. Unfortunately,
there are still too few UK-based female building
services engineers, with our European neighbours
having a much greater percentage. Changing
perceptions is key to encouraging more women
to be active within our industry.’
Caroline Cattini, a CIBSE interviewer and
Membership & Registration panel member,
believes that in an industry such as engineering –
where there is a skills shortage – it is important to
ensure it is an attractive career prospect. ‘Women
entering the industry may feel isolated. It can be
challenging not having enough role models, and
this can put people off. This is also true when
attending conferences, trade shows and courses,

where there can be few women, and applies to
minorities in building services.’
Ferguson and Cattini said flexible working – in
particular around childcare – should be the norm.
This is important not only to attract women to
the industry, but also to retain them. ‘I know of
many women who have left the industry because
of negative attitudes,’ said Ferguson. ‘Lack of
flexibility in working practices and out-of-date
attitudes towards women in the workplace are
barriers to attracting new talent.
‘Today’s young people expect agile working,
flexible hours and open minds – practices that
should now be the norm if we want to maintain
and grow our sector.’
Professor Jack, of Heriot-Watt University, and
CIBSE president-elect, added: ‘It is so important
for CIBSE, indeed all engineering professions, to
continue to promote inclusivity and diversity. This
is such an exciting and dynamic field, and I hope
we can continue to attract more women as we
work to address building design challenges.’
CIBSE Membership is keen to encourage more
women to progress their membership, and offers
workshops, application reviews and webinars.
Contact membership@cibse.org or
+44 (0)208 772 3650.
■ For more information on CIBSE’s Inclusivity
Panel visit www.cibse.org/inclusivity

CIBSE President says ‘get in touch’
As well as emphasising the importance of the industry’s ability to ‘adapt to change’, a major theme
for CIBSE President Stephen Lisk’s year in office is the importance of collaboration between the
professionals whose experience should influence the design of buildings.
In such collaboration, Lisk sees the value and relevance of a professional organisation such as CIBSE:
constructive debate between like-minded professionals producing comprehensive and practical
solutions to building design challenges.
‘Within CIBSE, we are a part of a much bigger picture and – if we want to move fast – we have to
collaborate with others,’ said Lisk.
To get in touch with Lisk to discuss an important topic, email president@cibse.org

| NEWS

Air quality group
looks to clean up
A new working group on air quality,
formed by CIBSE, was announced
on 21 June to mark Clean Air Day.
The group will inform CIBSE
activities and guidance on
air quality, through events,
publications, policy, research, and
collaboration with other parties.
Areas of interest range
from design, construction, and
operation, and are expected to
include: indoor air quality (IAQ)
standards; IAQ monitoring,
procedures and equipment;
improving IAQ, including materials,
ventilation, filtration and advanced
innovative methods; and improving
outdoor air quality – for example,
through equipment selection, and
urban planning for a low-impact
built environment.
The group will collaborate with
other parties and CIBSE groups –
such as Resilient Cities and HVAC
– on areas of shared interest.
It consists of CIBSE members
and professionals from practice
and academia, and will benefit
from cross-disciplinary expertise,
including that of public health
specialists, architects, and external
air quality consultants.
The group’s first activities will
be to put together the air quality
session at Build2Perform, in
November, and to prepare the
CIBSE response to the latest
Defra consultation on air quality,
which closes on 14 August. For
more details, see bit.ly/CJAug18Air

CIBSE Certification
Webinar:
Transferring
your ISO 9001
Certification
A webinar detailing how to transfer
an ISO 90001 certification to CIBSE
Certification is now available to
view on demand.
The webinar, hosted by head of
CIBSE Certification Andrew Geens,
took place in July, in response
to enquiries received by CIBSE
Certification since it became UKAS
accredited for certifying ISO 9001
Quality Management Systems.
You can view the webinar and
download the presentation slides
at bit.ly/CJAug18ISO
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| AGM

ANNUAL GENERAL MEETING
The Annual General Meeting of the CIBSE
was held at the Royal Society, Carlton House
Terrace, London, on 8 May 2018. Peter Y
Wong, outgoing president, chaired the
meeting. Chief executive Stephen Matthews
read the notice convening the meeting.
The minutes of the 40th AGM of CIBSE held
on 9 May 2017, and published in the July 2017
CIBSE Journal, were accepted as a correct
record and signed by the chair.

ANNUAL REPORT AND
FINANCIAL STATEMENTS
Peter Y Wong introduced the Annual Report for
2017. He referred to the many locations he had
visited during his year of office, both in the UK
and abroad, to meet CIBSE members and others
on behalf of the Institution. He went on to draw
attention to the developments during the year,
as set out in the report. He referred, in particular,
to the president’s dinner held in October, to
which all region, society and group chairs were
invited and Institution awards presented, which
had been a highlight of the year.
Richard Willis, audit partner at Moore
Stephens, read the audit report, which
confirmed the Financial Statements gave a true
and fair view of the Institution’s affairs, and had
been prepared in accordance with all relevant
requirements. He drew attention to the revised
format of the auditor’s report, and confirmed
there were no issues to which he would be
required to draw attention under the revised
requirements. He further confirmed that there
were no undisclosed material issues, and no
inconsistencies between the Annual Report and
the Financial Statements.
Stuart MacPherson introduced the Financial
Statements for the year, noting that income
was slightly down on the previous year at
£6.9m, relating mostly to CIBSE Services and
other subsidiaries. He outlined the breakdown
of expenditure, which, at £7.3m, had again
been somewhat below the 2016 total, and
highlighted in particular the distribution
of expenditure among regions, societies
and groups.
The overall group result for the year had
been a £398K deficit before investment and
pension fund movements, with a final overall
drop in fund balances of £65K. The reasons
for the operational deficit related mostly to IT
investment, with well in excess of £1m spent
over the past few years to enhance systems.
MacPherson went on to outline the balance
sheet, noting that the large creditors figure

related mostly to pre-paid membership subscription income. He went on
to highlight the outline financial projections for future years, stating the
operational contribution was expected to return to break even in 2018,
with surpluses planned from 2019 to allow reserve levels to be rebuilt.
He believed the Institution had been right to undertake the investment
programme and had used its reserves appropriately in pursuit of its
charitable objectives, but that it was also appropriate to rebuild reserve
levels over time. It was understood, however, that future results would be
dependent on market conditions, particularly in respect of CIBSE Services.
Rowan Crowley, CIBSE Services managing director, was
invited to explain upcoming CIBSE Services initiatives.
He referred to the uncertain outlook regarding economic
conditions, Brexit and the outcome of Dame Judith Hackitt’s
review of Building Regulations. However, there were a number
of successful activities within CIBSE Services, including training,
which it was hoped could expand further. The new Learning
Management System would facilitate wider use of online
learning through integration with the CRM system, which was
now delivering much better information and analytics.
CIBSE Certification continued to have a positive core
business, and was now able to offer accreditation of
management systems, having achieved ICO9001 certification. There may
be further potential for competency schemes, with BIM having performed
well and other digital initiatives under consideration. The CIBSE Journal
continued to be very successful, despite reductions in print advertising, and
new opportunities for supplements, directories and other options would
continue to be sought. The delivery of knowledge in new formats to meet
new expectations remained a challenge for all providers, and the need for
the Knowledge Portal to move forward and deliver for the needs of a new
generation of engineers was noted.
The Build2Perform Live event had been a major new development with
1,400 delegates attending, and plans were in hand for the current year’s

“Build2Perform
Live was a major
new development
with 1,400
attendees”

Board and Council for 2018/2019
Matthews reported that, in the current year, there had been no more candidates than
vacancies and that all candidates had, therefore, been declared elected unopposed.
He declared the following individuals elected to serve as officers, board members and
council members following the AGM 2018:

Officers:
President:
President-elect:
Immediate past president:
Vice-presidents:

Hon treasurer:

Stephen Lisk (takes office automatically)
Lynne Jack
Peter Y Wong (takes office automatically)
Ashley Bateson
Kevin Kelly
Stuart MacPherson
Adrian Catchpole

Member of the board:
Elected members:

PL Yuen
Susan Hone-Brookes, Kevin Mitchell

Members of council:
Elected members:

Colin Ashford, Maria Longo
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event. The Building Performance Awards
continued to be successful, but greater
attendance was sought to expand its profile
and reach. The Technical Symposium has
performed well, with excellent attendance this
year, and it was planned to build on this and to
make the presentations more widely available.
The Society of Digital Engineering had been
launched and would provide an opportunity to
take forward many ideas and opportunities in
respect of digital engineering.
Questions were invited and the many
positive developments were welcomed. It
was pointed out, however, that while CIBSE
Services had returned to profit, its costs still
appeared high. This was agreed; however,
it was pointed out that significant staff and
overhead costs were apportioned to CIBSE
Services, and its activities provided many
incentives to potential members to join the
Institution. Matthews further explained
that CIBSE and CIBSE Services pursued
a common agenda and that, while CIBSE
Services was an important source of income,
the intention was always to achieve that
through activities that supported the overall
objectives of the Institution.
It was suggested that Digital Engineering
might benefit from a change of name. It was
noted that this had been considered for some
time, but that no better alternative had yet
been identified.

Caspian Universal LST
A stylish adaptable
solution to heating in
a healthcare environment

AUDITORS
MacPherson proposed that Moore Stephens
be appointed as the Institution’s auditors for
2018, and that the board be empowered to
agree its remuneration. This was seconded by
Adrian Catchpole and approved nem con.

SPECIAL RESOLUTION
MacPherson proposed adoption of the Special
Resolution for Membership Subscriptions
for 2019 as set out in the Calling Notice. He
drew particular attention to the removal of the
discount that had previously been offered for
direct debit payment as a result of changes
to consumer protection regulations. Advice
taken indicated that offering a discount for one
payment method would, in effect, constitute
a prohibited surcharge on other payment
methods, and it had therefore been concluded
that the discount must be removed. Only 18%
of CIBSE members paid by direct debit, and
consideration would be given to the scope
for an early payment discount in future years.
The proposed increases had been limited to
3-3.5%, although it was possible that inflation
may be higher. The proposal was seconded by
Les Copeland and approved nem con.

ANY OTHER BUSINESS

A single heating solution for a
variety of applications - high, low
or ceiling-mounted installation
• 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
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| HYWEL DAVIES

A sense of purpose
While government is preoccupied with Brexit, two key advisory bodies have
called for decisive action to deliver new infrastructure and renewable energy,
and to meet future carbon-reduction targets, says Hywel Davies

T

wo key reports in the past month
lay bare the extent of the challenge
the UK faces in meeting its
infrastructure, energy and carbon goals
over the next 30 years. While written for
the UK, the challenges apply – in some way
– around the world and to all readers.
The Committee on Climate Change
(CCC) issued its annual progress report1
at the end of June and it is marked by a
change of tone and approach. The broadly
supportive acknowledgement of progress
made and continuing opportunities is
replaced by a blunt assessment that we
need to do more. It says we need a longterm plan to support simple, low-cost
options, and to stick to it without ‘chopping
and changing policy’, with ‘effective
regulation and strict enforcement’. Readers
will recognise all these messages from the
past decade, and CIBSE has reinforced
them, time and again, in responses to
consultations by government and others.
The committee is clear that the progress
in reducing emissions from electricity
generation masks failures in other sectors.
It notes that 75% of emissions reductions
since 2012 have come from the power
sector, and that this has been achieved through clear goals,
ambitious strategy and well-designed polices. Now we need
to apply that lesson to other sectors.
The CCC highlights four specific areas where policy has
‘chopped and changed’:
■ Zero carbon homes, replaced by lower standards that
would require costly retrofits in future
■ Reduced Feed-in Tariffs, with a 56% cut in renewables
investment between 2016 and 2017
■ Efficiency measures in buildings, which the CCC says
have cost 30,000 energy-efficiency jobs
■ Carbon capture and storage, where the delays will
increase future costs of decarbonisation.
Again, readers will be very familiar with these issues, which
have frequently been addressed in this column and the
Journal. The committee has decided the time has come to
get tougher; to spell out the real urgency of decarbonising
our building stock and the need to start now. With a review
of Part L of the Building Regulations due soon, to meet
EU obligations and to support the Clean Growth Strategy
and Grand Clean Growth Challenge, there is a golden
opportunity to address this. As we prepare for the Part L
review, CIBSE members have the chance to tell us how
they would like to see it improved by contributing via the

CIBSE LinkedIn group discussion page.
In July, the National Infrastructure
Assessment was published.2 Covering
energy, digital technology, roads, cities,
floods and waste, it sets out a clear pathway
to deliver the infrastructure needs and
priorities of the UK in a timely way. It also
sets out a golden opportunity in energy:
‘Making a switch to low carbon and
renewable sources for both the country’s
power and heating, combined with a move
towards electric vehicles, would mean the
customer of 2050 would pay the same in
real terms for their energy as today.’
Achieving this requires government
ambition and increasing deployment of
renewables, however, plus a low-cost,
low carbon heating system supported by
energy-efficient building stock.
Low-cost, low carbon heating is likened
to the challenge of decarbonising the grid
10 years ago. As the CCC notes, however,
we have seen huge progress here, with
clear leadership and ambition leading to
the power sector achieving the lion’s share
of carbon reductions since 2012.
Professor David Fisk, National
Infrastructure Commission (NIC) member
and CIBSE past president, said: ‘Falls in the prices of
renewable technologies have made them increasingly
viable as one of this country’s main sources of electrical
power. We need to continue encouraging development
of wind and solar energy sources to meet our legally
binding climate-change targets. By investing now in built
infrastructure, and finding the best low carbon sources
for heating our homes and businesses, costs will be kept
down, helped by savings from the switch to low carbon
electric vehicles.’
The NIC and the CCC could not be clearer – we have
come a long way in the power sector, and we have a long
way to go to decarbonise the building stock. We need
ambition, and we need clear standards for efficient low
carbon buildings to which we stick firmly.
Government is committed to respond to both reports,
so we will get an early indication of its intentions. We need
a sense of purpose, clear policy and consistent delivery to
achieve the low carbon built environment envisaged by the
NIC and the CCC. We need to seize the moment now.

“The time has
come to get
tougher; to
spell out the
urgency of
decarbonising
our buildings”

■
DR HYWEL DAVIES
is technical
director at CIBSE
www.cibse.org

References:

1 Reducing UK emissions – 2018 Progress Report to Parliament,
bit.ly/CJAug18HD
2 National Infrastructure Assessment, bit.ly/CJAug18HD2
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LETTERS
Readers respond to our article
on the Grenfell Tower report
What really went wrong at Grenfell?

Last month’s CIBSE Journal article ‘Time for change’
concluded that the failure of the smoke-ventilation
system to help firefighters evacuate the building raises
questions about the whole design approach to smoke
ventilation in this country. It does not.
The Grenfell Tower fire was unprecedented and no
smoke-control system would have coped with the
extraordinary circumstances caused by a fire spreading
so quickly up the outside of the building. Neither, for
that matter, would sprinklers. Once the fire was racing
up the cladding, all active fire-protection measures were
outside their design parameters. There are, however,
important lessons for our industry to learn from
Grenfell – particularly around how systems are procured,
commissioned and installed.
The article quoted from a report commissioned by the
inquiry and produced by Arup fire engineer Dr Barbara
Lane. Her insights are helpful, but this is an interim report,
which leaves important questions unanswered. Dr Lane
has, however, established that the fire-safety measures at
Grenfell were designed for a single fire on a single level,
so ‘could not have protected lobbies and the stair from
smoke generated by fire on multiple levels’. Nearly all
active fire-safety elements are designed on this basis – as
stipulated in Approved Document B. It appears, therefore,
that there was no problem with the design intent – it is
what was installed that we have to question. Why were
there so many deviations from the original design?
This goes to the heart of the systemic problems
highlighted by the Hackitt Review, including the need to
establish professional competence at all levels and cease
the unedifying ‘race to the bottom’ that compromises
design intent. We do not need new regulation or building
codes, but better enforcement of what we already have.
Conor Logan FCIBSE, technical director at Colt International

Too early to comment

The Smoke Control Association (SCA) acknowledges
that editorial content is featured at the discretion of the
editor, but we are concerned that our advice on best
practice was overlooked in favour of a piece that included
conjecture based on incomplete evidence from the
investigations surrounding the Grenfell Tower fire.
The association reiterated its long-held stance that
it is unable to comment on the current findings, or
issue updated guidance, until the investigation work is
complete. It has been fully supportive of Dame Judith
Hackitt’s review, submitting proposals and meeting with
the review team to discuss ways of improving smokecontrol guidelines within Approved Document B of the
Building Regulations.
David Mowatt, SCA chair

■ @CIBSEJournal ■ CIBSE LinkedIn ■ www.cibse.org
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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Life-saving work
needs new blood
Fewer apprentices has serious implications
for the fire-safety sector, says Robin Vollert

T

he number of young people
starting apprenticeships has
dropped by 28% compared
with 12 months ago, despite the
launch of the Apprenticeship Levy,
according to figures released by the
Department for Education.
Engineering professions suffer
from a serious skills gap, and we
need a flood of new entrants into our
industries at all levels. It seems the
apprentice route has been reduced to
a trickle, however – and parents are
not helping. According to research by the facilities management
company ABM, just 14% of 2,000 parents surveyed consider an
apprenticeship to be a good choice for their children, while 36%
said they didn’t know what an apprenticeship was. Crucially, the
same research showed that parents were the most important
factor for 11 to 16-year-olds when considering their career choices.
Most people still think their children should go to university
rather than straight into a ‘technical’ profession. They regard
apprenticeships as a ‘last resort’ leading to poorly paid careers –
when the opposite is usually true. This is not just something for
engineering employers to worry about – it has broad social and
safety implications, so affects us all.
The Fire Industry Association (FIA) surveyed its members
recently and discovered they have recruitment problems at both
junior technician and experienced engineer levels. In the past
18 months, 35% of employers have not recruited any 16 to 25-yearolds. The ongoing ramifications of the Grenfell Tower fire have
left employers nervous about taking on inexperienced people.
They would rather rely on tried and tested workers, and 30% of
respondents to the FIA survey said they had no plans to recruit
in the 16 to 25 category. Startlingly, almost 40% said they would
not even support an industry awareness campaign aimed at this
age group.
However, there are reasons for optimism too. In the wake
of Grenfell, the government is motivated to support the fire
engineering sector. Confusion around Apprenticeship Levy
funding is also starting to clear, with large firms given the go-ahead
to share more of their funds with their supply chains.
The statistics might not make for pretty reading at the moment,
but there are plenty of signs to suggest they may look better in
12 months’ time.

■ ROBIN VOLLERT is managing director of
Swegon Group UK&I www.swegonair.co.uk
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Tuning in to take notice
The daily political noise may be masking important policy directions, says
CIBSE’s Julie Godefroy, who outlines key consultations
CURRENT CONSULTATIONS
Environmental principles and
governance after EU exit, Defra

■ Enforcement powers and duties are
needed beyond advisory and scrutiny
roles. This may mean, for example, an
advisory body similar to the Committee
on Climate Change, and a separate one
responsible for enforcement, including
legal action and fines if necessary.

T

he government has acknowledged
that leaving the EU could lead to
an environmental governance
gap.1 It has committed to maintaining
the same – or better – standards of
environmental protection after Brexit, and
this consultation proposes options for how
this could be achieved. It explores:
■ Environmental principles – the broad
basis to inform policy and interpret it.
This is currently covered in EU treaties,
which are not transferred into UK law by
the EU Withdrawal Act
■ Governance – the processes and bodies
that ensure compliance. For private
individuals and companies, this is
covered by UK bodies such as the
Environment Agency. The significant
gap is oversight of government –
whether policies and regulations meet
overarching principles and objectives.
This role is important; over the past
15 years, almost half of the cases between
the UK and the European Court of Justice were on
environmental matters, and most were lost by the UK.2

Draft Clean Air Strategy, Defra

“The draft
falls short of
committing
to align with
WHO guidelines,
as advocated
by CIBSE”

■
JULIE GODEFROY
is acting head
of sustainability
development at CIBSE

Defra’s proposals have been deemed so weak by the
House of Lords that the Withdrawal Act now offers more
guarantees than the consultation proposals, requiring some
environmental principles in primary legislation.
Notwithstanding this, and broadly speaking, the
minimum offered by the proposals is the creation of a new
environmental ‘watchdog’ for England, with the remit
of Defra’s 25-year Environment Plan and, possibly, other
policies (excluding climate change), plus the ability to issue
advisory notices to central government. The main concerns
with the proposals focus on three areas:
■ Consistency across the UK to avoid artificial borders and
to help more stable policy and enforcement
■ The body should reach across government departments
and possibly beyond – for example, local authorities

Consultation

Deadline for
input to CIBSE

Closing date

Environmental principles and governance after EU exit, Defra

(Passed)

2 August 2018

Draft Clean Air Strategy, Defra

7 August
2018

14 August
2018

Scottish Building Regulations: review of energy standards,
Building Standards Division

1 September
2018

14 September
2018

The latest draft is the result of government’s
third defeat in the High Court for failing to
meet its obligations under the Air Quality
Standards Regulations 2010. Previous
strategies were deemed unsatisfactory, with
unambitious timescales and too narrow a
focus on emissions from transport vehicles,
rather than a broader range of measures.
This strategy proposes to update air quality
targets to ‘take into account’ the World
Health Organization (WHO) guidelines.
No doubt this wording is important,
and the draft falls short of committing
to align targets with WHO guidelines,
as advocated by CIBSE, Public Health
England, and others.3

RECENT SUBMISSIONS
Future Framework for Heat, BEIS
BEIS consulted on heat decarbonisation, starting with
off-gas buildings in the 2020s as a way to set up and test
a framework for wider decarbonisation. Our response is
available online, with a summary in the June Journal.4
CIBSE’s insistence on the need for energy efficiency
retrofit was echoed by the recent CCC report, and we
hope it will receive increased attention from government
with a combination of regulations, incentives, support to
innovation, and leadership by example.

Heatwaves enquiry, Environmental
Audit Committee
After our written submission, Dr Anastasia Mylona,
head of research at CIBSE, submitted oral evidence
covering current knowledge, regulations, and gaps in how
overheating is addressed. Our written response is available
online, and Mylona’s submission is on Parliament TV.5
■ All members are welcome to contribute, and all consultations we
engage with can be found at: bit.ly/CJAug18JG2

References:
1 ‘Achieving a green Brexit’, CIBSE Journal, January 2018.
2 2018 analysis by the Institute for Government.
3 For example, response to the Joint Committee’s enquiry on air quality,
November 2017.
4 ‘Policing the policies’, CIBSE Journal, June 2018.
5 UK’s resilience to heatwaves examined, bit.ly/CJAug18JG
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Wanted: engineering
skill to smarten up cities
Future urban areas will have to be built and operated sustainably – and, alone,
technology will not ensure a connected environment, says Spie’s Rob Barling

T

he success of smart cities is crucial to
the sustainable future of our planet
and to combating other major social
and economic issues, such as what we do
with our waste and the future of sustainable
transport. It will also help local authorities
get more value out of their budgets.
Cities empower us; they bring people
together to work, socialise, learn and
live alongside one another. That is why
it is in our best interests to support the
development of cities to become smarter,
more efficient and more sustainable.
Across the world, new projects are
getting closer to realising the true promise
of what a smart city is and how it can affect
citizens’ lives for the better. These projects
are aimed at much more than connectivity
for all, or freer access to information on
public services, such as transport. They
are digitally transforming public services,
altering completely the way in which the
built environment is constructed and
managed, and the way in which we interact
and live within these environments.
An example of such a vision is the
proposed Toronto Quayside development,
being designed by Alphabet-owned
Sidewalk Labs. Here, the smart city
concept will be expanded to include
automated waste disposal and recycling, an
energy efficient thermal grid for heating and cooling, and
autonomous vehicles for transport.
The smart city as a holistic vision is about much more
than technology, however. It is about improving the roads
and transport we use, adapting our public spaces to be
more liveable and contemporary, and understanding how
to integrate technology within these spaces, instead of
simply laying it on top. While large tech companies, such as
Alphabet, are grabbing the smart city headlines, there is a
dire need for the expertise of those in the built environment
to be engaged if such cities are to fulfil their potential. To
respond to this need, the industry must change. There
has to be a new breed of organisation – one that possesses
the highest levels of engineering expertise and combines
this with an understanding of how to implement the latest
technological developments.
The Smart London Plan, announced recently by mayor
Sadiq Khan at London Tech Week, offers those in the built
environment a fantastic opportunity. Recognising the need

“There is a dire
need for the
expertise of
those in the built
environment
to be engaged
if smart cities
are to fulfil
their potential”

for collaboration between technology
and engineering, the plan calls for a new
generation of smart infrastructure through
major combined procurements. These
projects give operators within the built
environment a chance to take the lead, not
only on connected technologies and big
data analysis, but also on the fundamental
requirements, such as:
■ Better management of transport
networks
■ Safety and security systems
■ Telecom infrastructure
■ Car charging and e-mobility
■ Smart lighting solutions.

Building and adapting our cities to make
them smarter will require engineering
skill. Solutions must be designed
and built to support industries and
communities, successfully transforming
urban environments into sustainable and
connected places that are sympathetic to
the human needs of today and tomorrow, in
a way that the technology sector has yet to
grasp demonstrably.
There are those in our industry who are
beginning to make the changes necessary
to adapt to the future requirements of the
built environment, and such advances
are to be welcomed. With the progress of
technology today, we can capture a brilliant scope of data
about cities and their performance – and the amount of
data at our fingertips allows us to establish more objective
performance information for improved decisions. This
has thrust the idea of ‘big data’ to the fore in the built
environment space, with the aim of using the information
to build and operate more sustainably.
The marriage of engineering and technology is not
happening quickly enough, however – especially when you
consider how critical smart cities will be to our continued
sustainable existence and the future of our planet.
Those who can adapt to these new working practices –
and who are able to combine technological knowledge with
engineering design and build expertise – will be well placed
to take a lead in constructing the smart urban environments
future generations will require. As an industry, we must
recognise the responsibility we have for working towards
this goal – technology and algorithms alone will not be
enough to solve the many challenges our cities face.

■
ROB BARLING
is strategy and
development director
at Spie UK
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SEASIDE
SPECIAL
Restoring the Spanish City
pleasure palace in Whitley
Bay meant installing
services in the Grade II listed
building for the first time.
Mott MacDonald’s David
Ridley explains how cloudbased BIM helped real-time
collaboration to preserve
the heritage of the building

S

panish City, a collection of Grade
II listed seaside leisure buildings
and grounds that opened in
1910, was immortalised by Mark
Knopfler in the Dire Straits song
Tunnel of Love.
In its heyday, Spanish City attracted
thousands of visitors to Whitley Bay from
across the country. When built, its distinctive
Andalusian-style white dome was the
second-largest freestanding example in the
UK after St Paul’s Cathedral. At the time, the
‘Hennebique’ patented system of reinforced
concrete used was innovative.
Unfortunately, by 2010 the seafront
attraction was in dire straits itself, having
fallen into disrepair during a long period
of decline. The building remained empty–
but years of campaigning secured new
investment to pay for conservation works.
Funding to cover the £10m restoration
bill was obtained from the Heritage Lottery
Fund, North Tyneside Council and a Coastal
Communities Fund. Mott MacDonald
was appointed by the council to provide
structural, mechanical, electrical and fire
engineering design services.
A defining feature of the building is its
extremely complex geometry. With only four
rooms that have walls in a square format,
every other space is curved or a polygon.
There are two floors and a mezzanine,

Supply air ducts are hidden
above rafts in the rotunda
on the ground floor

£10m
Secured from the Heritage
Lottery Fund, North
Tyneside Council and a
Coastal Communities Fund

but many different levels within the building as there is a slight drop
between the back of the building and the front.
The geometry and listed status of the buildings posed a major
challenge to the design team tasked with integrating power, heating,
lighting and ventilation systems without having an impact on the
historic fabric of the structures.
Because of the omplexity and the absence of original drawings,
the project team decided to have the whole building laser-scanned
to create an accurate parametric 3D model, or a 3D point cloud. This
data was converted into an information model used to design all the
services for the building, as well as the structural engineering of two
new side extensions.
Our data was fed into a cloud-based software platform, which meant
Mott MacDonald, ADP and Robertson Construction were always
working in a live collaborative environment, and different designs
could be evaluated by the whole team.
Services had to be discreet and sympathetic to the existing building.
None of the original services installations was fit for purpose so we had
to start from scratch. At an early stage, primary distribution routes and
strategies were determined, which allowed for coordination of services
around the building.
A major challenge was trying to fit four large commercial
kitchens – each needing an independent ventilation system – into a
building that was not designed to have any. This required ductwork
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PROJECT TEAM
Client: North Tyneside Council
Architect: ADP Architecture
Consultant: Mott MacDonald
Contractor: Robertson Construction
Subcontractor: Robertson Engineering Services
Operator: Kymel Trading

PROJECT DATA
Start on site: August 2016
Completion: July 2018
Gross internal floor area: 3,389m2
Construction costs: £10.4m

Even so, planning constraints restricted
their size, minimising the space available
for air-handling equipment. The 3D model
enabled us to check that the ductwork
configuration could be accommodated within
these plant rooms with a greater degree
of accuracy than could be achieved with
traditional 2D methods.
to run through areas with very low ceiling voids.
In one part of the building, we couldn’t fit the ductwork into the void
at all. Instead, we had to run it across the roof, which was a sensitive
area because it is visible from a terrace. By modelling it in 3D, we were
able to check our design would look neat and unobtrusive. To minimise
visual impact the height of the ductwork was maintained at a constant
level and kept as low as possible. The ductwork was configured to avoid
crossovers and finished in a similar colour to the roof.
The rotunda hall, directly underneath the dome, was another
sensitive area. We were faced with the challenge of installing services
without covering up any of the heritage features.
Where supply air enters at ground floor level we had to detail the
ductwork to fit around existing lintels. It is introduced above a ‘floating’
raft of acoustic panels, radiant panels and lighting and extracted above
them at first-floor level. Working in a 3D environment, we created
visualisations of what the rafts would look like from the viewpoint of a
person standing at ground level.
Heating is provided by gas-fired boilers feeding radiators, trench
heating, underfloor heating and radiant panels throughout the building.
Heat emitters were selected to suit. For example, heritage areas have
column radiators, the dome and rotundas have underfloor and radiant
panels, and newer areas, such as the fairground entrance and visitor
toilets have modern panel radiators.
General supply and extract ventilation is supplied by an AHU in one
of the four plant rooms located in the new extensions on the periphery
of the building. Four supply-only units serve the four kitchens, again
from the new plant rooms, and extract fans are housed on two external
plant wells at roof level. The extensions reduced unnecessary adaptation
to the historic footprint and fabric.

“Many original Edwardian details lost
over the years have been reinstated in
the refurbishment”

Fire engineering
The roof terrace serves up spectacular views
of the coastline. To make the terrace fully
accessible for visitors, Mott MacDonald’s
fire engineers used the 3D model to
generate predictive smoke models. The
resulting fire evacuation strategy saw a
single level lift installed in an empty shaft
in one of the cupola towers for general

Ductwork is hidden
above the ‘rafts’
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disabled access and as an escape route.
The first-floor loggias, located on either side
of a three-storey central block supporting the
rotunda, were both originally open-air areas.
The intention was to enclose these galleries
with full-height windows that would open out
onto terracing. When the design was quite
well developed, the planners raised concerns
about noise from wedding parties and
functions and stipulated that these windows
could not be opened.

We had to come up with a solution to ventilate these areas and
accommodating different levels between the loggia roof and the rest of
the building, making it difficult to pass services through.
The 3D model helped us to explore different ways of bringing in
ductwork through bulkheads. Eventually, we came up with a solution
using eyeball jet diffusers in a bulkhead along the back of the loggias.
Many original Edwardian details lost over the years have been
reinstated in the refurbishment. Sometimes services design had to
change when architectural features, hidden for decades, were revealed.
For example, we took down the ceiling in one room and discovered a
lantern light detail where we were planning to put in some ductwork.
The lantern light was a historically significant feature so we had to use
the 3D model to redesign the route around it.
Two years after restoration works began in August 2016, and several
years after the venue closed to the public, Spanish City reopened last
month. Historical features have been brought back to their former
glory while modern leisure facilities have been incorporated, including
cafes, restaurant, retail units and event spaces.
A unique visitor destination for the North East of England has been
reawakened. It will be a catalyst for further investment and forms the
centrepiece of the council’s £36m masterplan for the regeneration of
Whitley Bay.
The building information model has been key to the success of this
renovation project. The building is now much more heavily serviced
than it was ever intended to be. Modelling has enabled us to integrate
services sympathetically in a way that has minimal impact on the
existing design.
Having the building scanned, and working in a 3D environment, also
greatly increased the efficiency of the build. It meant we could detect
clashes that we would not have picked up if we had been working in
a traditional 2D environment. We were able to design services with a
higher degree of accuracy than could be previously achieved, resulting
in fewer on-site changes.
Building information models have only recently started to become
the norm for new builds. They are rarely used for heritage projects.
The renaissance of Spanish City demonstrates why we should do it
more often. CJ

■ DAVID RIDLEY is a senior mechanical engineer
based at Mott MacDonald’s Newcastle office
3D model of the Spanish City
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“THEY ARE WITH YOU FROM

CONCEPTION TO COMPLETION”
ROSS CARROLL - EAST WEST CONNECT LTD

SEE THE FULL STORY AT: idealcommercialboilers.com/industrytrusted

Daikin Applied (UK) is proud to launch a new generation of
highly efficient air-cooled scroll chillers with R-32 refrigerant.
The new air-cooled chiller range is available for cooling only
and heat recovery applications.
› New R32 refrigerant replacing old R410a chillers

Introducing the
Worldhs First R32
Air-Cooled Chiller

› Extensive Range from 80 kW up to 700 kW cooling capacity
› Low GWP of just 675 compared to 2088 of 410a
› SEER efficiency improved by 10% (Ecodesign Lot21 compliant)
› Low noise with compact footprint
› Fully compatible with Daikin on Site remote monitoring platform
› Inbuilt master/slave sequencing

Contact us to book your Chiller CPD

For all your Chiller, AHU, Spares & Service enquiries contact us on:

0345 565 2700

www.daikinapplied.uk
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FOR SERVICES TO
ENGINEERING…
BuroHappold won two categories at the
CIBSE Building Performance Awards, and
was shortlisted for a third. Alex Smith visits
the company that measures success in
terms of optimum building performance

B

uroHappold Engineering was one
of the major winners at this year’s
CIBSE Building Performance
Awards. It won in two categories
and was highly commended for
its work on the lauded David
Attenborough Building in Cambridge.
Duncan Price, partner at BuroHappold,
believes the awards have a particular
significance for engineers. ‘They’re one of
the few awards seriously backed up by data –
they’re very credible,’ he says. ‘People here felt
a lot of engineering pride in winning them.’
The global engineering consultant was
so pleased with its success that it sent the
awards on a world tour. ‘We’ve asked staff in
every office to take a CIBSE-selfie,’ says Price
(see pictures above). The final destinations
of the accolades will be Los Angeles for the
Energy Efficient Product or Innovation Award
– currently in Boston – and London for the
Building Performance Consultancy of the
Year (more than 1,000 employees), which is
now on display in Hong Kong.
Price says entering the awards was a
catalyst for gathering information from

offices around the world, which helped BuroHappold put building
performance even further up the agenda. ‘A few directors in fartherflung offices said it was really powerful to see what could be achieved by
working together internationally,’ he says.
To win the best consultancy accolade, BuroHappold had to give
examples of innovation and collaboration with external project
members, and show how it was training and developing staff to deliver
high-performance built environments. It also had to demonstrate how
it was improving energy performance and ensuring the health and
wellbeing of building occupants.
In its awards submission, BuroHappold cited the David Attenborough
Building and Newcastle University’s Urban Sciences Building as
two projects on which team members collaborated closely to create
consensus between stakeholders and prioritise outcomes. For
both, workshops took place involving users, designers, contractors,
academics, students and estate managers. Based on the outcomes,
sustainability frameworks were created, which included targets for

PERFORMANCE TOOLS AND PROCESSES
BuroHappold says the following have been successful in delivering good performance at the David
Attenborough Building and Newcastle University’s Urban Sciences Building:
■ Stakeholder-engagement workshops
■ Sustainability frameworks
■ Baseline surveys: tools include Building Use Surveys, energy auditing, thermal imaging and
airtightness testing
■ Designing for Performance: educating clients on the difference between Energy Performance
Certificates and Display Energy Certificates, and CIBSE YM54 operational energy modelling
■ Set building performance targets in Employer’s Requirements
■ Construction requirements: the sustainability framework sets targets for contractors to monitor
and set targets for their resource use during construction
■ Commissioning and optimisation: witness commissioning and requirement to access BMS
■ Soft landings
■ Post-occupancy evaluation: collaborate with CIBSE Low Carbon Energy Assessors to undertake
POEs for three years.
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CALL FOR BPA 2019 ENTRIES

Urban Sciences Centre,
Newcastle University

operational energy, and commissioning optimisation. ‘Workshops do
two things,’ says Price. ‘They get engagement early in the process –
which is critical – and they elevate the importance of performance
outcomes, because the client has invested their energy and time in
the process. Bringing the different voices in at the beginning is really
powerful. For example, corporate targets on carbon reduction and
sustainability reporting give greater weight to the business case for
performance targets.’
BuroHappold associate Mark Dowson, who is chair of the CIBSE
Energy Performance Group, says engineers often came in at a later
stage than the architect. ‘One of the things we’re working on is going
out and talking to architects – telling them about building performance
processes we want them to go through at the start of a project,’ he says.
Other tools and processes were applied to the David Attenborough
and Urban Sciences buildings, including performance targets, baseline
surveys, CIBSE TM54 operational modelling, construction targets, soft
landings, control optimisation and POEs.See Panel ‘Performance tools
and processes’ for more tools offered by BuroHappold.

The health agenda
Health, wellbeing and productivity is one of BuroHappold’s six focus
projects. The others are: delivering building performance; BIM for
efficient delivery; smart buildings and controls; digital design for the
built environment; and design for prefabrication. As well as having
Well Standard Assessors and Fitwel Ambassadors, the consultancy is

Live data from the Urban Sciences Building via the Urban Observatory

The 2019 CIBSE Building Performance Awards are now open for entries.
The awards dinner will take place on 12 February 2019 and the deadline
for entries is 14 September 2018. Visit www.cibse.org/bpa

“Workshops elevate the importance
of outcomes, because the client has
invested their time in the process”
contributing to research, including the UK
Green Building Council’s reports on wellbeing
in offices and retail.1, 2
The increasing focus on occupants’ health
and wellbeing is influencing design, and can
be challenging if these targets don’t align with
energy goals. ‘There are many ways carbon
and wellbeing targets can be in conflict if you
don’t do it right,’ says Price.
One example is the inclusion of an acoustic
ceiling, which will improve comfort for
occupants, but preclude the installation of
chilled beams that could optimise energy
savings. ‘The engineers’ role is to work out
what is the optimal solution for the client
when faced with constraints,’ says Dowson.
To help balance priorities, BuroHappold
has developed a ‘smart building analyser’ tool
that allows parametric simulations for health
and wellbeing factors (light, air, views, noise)
and energy consumption, in near real time. It
is one of a host of innovations developed by
BuroHappold, which includes a methodology
for creating self-calibrating energy models
developed by EngD researcher Dr Tristan
Gerrish at the Co-op’s HQ in Manchester.
Price says the focus on performance
outputs chimes closely with the Design
for Performance (DfP) initiative, whereby
performance-based outcome targets are
enforced through commitments made by the
developer and main contractor.
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‘Design for Performance ingrains in
people’s mind that you’re trying to understand
how a building is going to perform from the
beginning, and will check that all the way
through design, construction, handover and
commissioning,’ he adds.
BuroHappold’s research on building
performance means it often gives policy
advice. It has worked on integrating DfP in
the Greater London Authority’s (GLA’s) draft
London Plan, and has advised the GLA on
energy efficiency. It has also written a policy
report on the role of regulation in driving
environmental performance.3 ‘Policy-makers
are increasingly interested in incentivising
real-world performance,’ says Price. ‘Advanced
policy-making, which has traditionally been
about compliance, is now more about driving
performance and resilience.’
BuroHappold is happy to walk the walk
and has carried out energy audits on its offices
beyond the requirements of the Energy
Saving Opportunities Scheme. It audited six
offices where it had control of energy use,
and prepared Display Energy Certificates
(DECs) for each. The ratings ranged from
D to F. BuroHappold used the DECs to raise
awareness of energy use among staff, and
took measures to improve the ratings, such as
installing LEDs and new boilers.
An increasing amount of BuroHappold’s

FIVE FACTORS FOR GOOD PERFORMANCE
BuroHappold has identified five factors that underpin good performance:
aspiration, control, design for performance, feedback and knowledge. In
its award submission, it said aspiration is about setting a target to create a
common language that everyone can understand and strive towards – for
example, using kWh·m-2 for energy.
Control means contracting collaboratively, so that performance is
guaranteed through a consistent, predictable delivery process. Design for
performance relates to real-world outcomes rather than compliance, while
feedback is a reminder that information gleaned from monitoring must be
relayed to project team members, particularly during handover. Finally,
knowledge is about sharing good practice and expertise – both internally
and within the supply chain.

BuroHappold’s
Los Angeles office

work is focused beyond buildings, however, in the wider urban
environment. The introduction of electric vehicles is a good example
of the symbiotic relationship between city infrastructure and buildings.
‘Electric vehicles will be a key part of a building’s load-balancing
infrastructure, and the more we can keep our streets clean and quiet, the
more potential there is to open windows and let buildings breathe,’ says
Price. ‘We need to engineer the street, as well as buildings.’
The Urban Sciences Building, designed by Hawkins\Brown, is a
prime example of this integration of infrastructure and buildings. The
fully electric building will be a test bed for energy storage and battery
technology, and has more than 5,000 sensors recording at one-second
intervals. Live data can be viewed on a 3D web model, called the Urban
Conservatory, developed by Newcastle University (see image on page
25). Sensors also record air quality and weather across the city, so the
building’s affect on the wider environment can be measured.
Another innovative BuroHappold project that aims to be net positive
energy is Dubai Expo 2020. ‘Solar trees’ will generate clean energy while
acting as water condensers at night (see image on page 25).

Global inspiration
With offices around the world, BuroHappold is keen for engineers to
exchange knowledge and learn from different markets. ‘With our global
reach, you get linkages between markets that you didn’t necessarily
expect, which allows you to leverage different skills,’ says Dowson.
One example is the requirement for zero discharge from buildings
in Mumbai to avoid overloading the sewage system. BuroHappold’s
blackwater recycling designs, meanwhile, are of interest to the Los
Angeles office because drought conditions in California have raised the
importance of water efficiency.
A passive design for the Shimoga Processing Centre in India is also
inspiring engineers elsewhere. Despite the hot climate, the call centre
has no artificial cooling, and instead uses 3-4 metre-deep external
shading to maintain comfortable interior temperatures. ‘The data
demonstrated the performance in practice, in what was a really tough
environment. This gives us enormous confidence that you can really
push the passive performance of buildings in the UK,’ says Price.
To compete in an increasingly digitised industry, BuroHappold has
to ensure its workforce is trained in computational engineering, data
science, design and consulting. ‘Soft’ skills are also needed by engineers,
to help them communicate with, and build a consensus among,
stakeholders. ‘We have an emerging professionals programme, which
teaches storytelling skills to ensure engineers are good consultants.’
Employees must achieve chartership as a precondition of becoming a
senior engineer, with many doing so through BuroHappold’s accredited
scheme with CIBSE. In its award submission, the firm said it encourages
employees to challenge what is normal, and for their ‘enthusiasm to spill
out when… in front of clients’. ‘We are trying to drive better buildings,
be open and transparent, and share as much as we can,’ says Price.
‘Together, as an industry, we can make great strides.’ CJ
References:

The Smart Building Analyser runs simulations in near real time

1 Wellbeing Lab: Retail, March 2018, UKGBC bit.ly/2zJEg6C
2 Wellbeing Lab: Offices September 2017 bit.ly/2NWtZHa
3 Help or Hindrance? Environmental regulations and competitiveness, December 2017,
Aldersgate Group bit.ly/2upElr9
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FIND A NEW ROUTE
TO WELLBEING
The British Council for Offices’ Wellness Matters roadmap creates an opportunity
for building services engineers to contribute to workplace health and wellbeing, as
lead author – and principal at Elementa Consulting – Edward Garrod explains

A

wareness of the influence of the office environment on
occupant health and wellbeing has grown rapidly – yet
we still face significant challenges in delivering wellness
in the workplace. When the British Council for Offices’
(BCO’s) Wellness Matters team surveyed industry about
its perceptions of wellness, it became clear that there is
widespread confusion among clients and project teams. Which aspects
of health and wellbeing really matter; who should take the lead; and
how should wellness be addressed alongside more familiar sustainability
standards and metrics?
The BCO’s research project – Wellness Matters: health and wellbeing
in offices and what to do about it – was launched in March 2017, and drew
together expertise in healthcare and wellbeing, architecture, interior
design, real-estate strategy, building services engineering, sustainability
and environmental design. While the potential paybacks from enhanced
productivity, increased engagement and reduced sickness reviewed
in the report are compelling, clients want to know that the supporting
evidence is credible and relevant before investing in a wellness initiative.
The project addresses the many challenges to implementation and
barriers to progress, including:
■ Enabling decision-makers to maximise the impact of health and
wellbeing investment based on a review of the strength of medical
and behavioural research
■ Helping stakeholders make an informed choice between competing
assessment and rating tools, or incorporating high-impact elements
of these standards into their buildings without formal certification

■ Explaining how to set focused, achievable
and evidence-led goals that can be
applied to office buildings of all ages and
in any location
■ Providing a roadmap for incorporating
wellness across the building life-cycle,
with roles and responsibilities before
site or building selection, during design,
construction and commissioning, and
through to occupation, operation and
ongoing maintenance.
The Wellness Matters roadmap, published
in June 2018, focuses on the health and
wellbeing priorities of an organisation and its
employees. It presents a set of processes that
can be applied to develop wellness visions
and guidelines, and to evaluate and prioritise
between wellness strategies. Stakeholder
workshops to test the emerging Roadmap
benefited from the insights of more than a
dozen CIBSE member practices, alongside
developers, investors, clients, facilities
managers, architects, interior designers,
leasing agents, product manufacturers and
project managers.
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BCO drew upon a review of Well, Fitwel,
Breeam, Leed and Ska rating systems, and
extensive talks with health and wellbeing
advisers from the Royal Brompton Hospital
and the University of Reading. More than
a year of research distilled 55 wellness
outcomes, and the roadmap explains how
workplaces can address these. It is supported
by example performance indicators and
actions, but leaves teams free to innovate in
meeting the specific needs of their project.
Wellness Matters is not a rating system – it
is a tool to help projects make betterinformed decisions. Schemes applying the
roadmap, however, should find their path to
certification against rating standards eased
significantly. If they decide not to pursue
certification, they can still be confident that
their projects have taken a holistic approach
to health and wellbeing.
The roadmap addresses the entire
office life-cycle for new construction and
refurbishment or fit-out projects. It covers
the strategic decisions made at the time of
site or building selection – when wellness
is rarely considered – as well as design and
construction, and occupation, giving tenants
the tools to organise, engage, operate and
maintain for wellness. Guidance is offered on
assembling the right expertise, collecting data
to support better decision-making, evaluating
wellness priorities, and the importance of
reviewing performance.
The roadmap highlights the expertise
offered by CIBSE members in achieving a
broad range of wellness outcomes – from the
fundamental issues of air and water quality,
to the standard of the indoor environment.
It places value on the early involvement
of building services professionals and
engagement with end users. It also advocates
performance-led design and commissioning,
and data collection for occupant satisfaction
before and after a wellness project is done.

| WELLNESS MATTERS REPORT

The study shares the experiences of 12 projects – in the UK
and beyond – drawn from across the project life-cycle, including
contributions from Arup, Cundall, Max Fordham and Elementa
Consulting. While they vary in size, scope and approach to certification,
they share common features that any office wellness project can adopt:
■ A strong, clear, and well communicated long-term vision for health
and wellbeing
■ Stakeholders that have been engaged in project development,
recognise the value proposition, and are aligned in their drive
for wellness
■ Early adoption of wellness as a project goal alongside – not in place
of – environmental sustainability.
The BCO hopes that, by incorporating key aspects of Wellness Matters
in its forthcoming Guide to Office Specification 2018, health and
wellness outcomes will be addressed and owned throughout the office
life-cycle – with CIBSE members playing a lead role in delivering
healthy and happier offices. CJ
■ Wellness Matters is available to download – for free to BCO members and for
purchase by non-members – at www.bco.org.uk/HealthWellbeing/WellnessMatters.aspx

■ BCO’s Wellness Matters was co-authored by: Edward Garrod, Elementa
Consulting; James Pack, Sentinel RPI; and Will Poole-Wilson, Will + Partners.
Professor Derek Clements-Croome FCIBSE of the University of Reading was
an independent wellbeing adviser, and Professor Paul Cullinan and Dr Sara De
Matteis, of the Royal Brompton Hospital, were independent medical advisers.

Principal drivers in health and wellbeing…
Occupier wellbeing

75.4%
71.2%
68.6%

Staff retention
Occupier productivity
48.1%

Occupier health
Staff recruitment

42.0%

Product/service differentiation

31.4%

Market interest

28.8%

Asset value
Rental premium

21.2%
14.0%

Furture-proofing against legislation

11.4%

Evidence base
Fear of litigation
Asset risk (void periods)

9.8%
5.7%
4.9%

Stranded assets

1.1%

There are none

0.8%

…as seen by industry respondents to the BCO’s Wellness Matters survey

WELLNESS MATTERS: KEY FINDINGS
■ Every office can enhance wellness for its occupants
■ Wellness is not a substitute for a broader approach to sustainability
■ Significant barriers to adoption include: perceived costs of project delivery and wellness
certification; a lack of expertise, guidance and supporting evidence to implement wellness
strategies; confusion about who should lead at each stage of the office life-cycle
■ The focus should be on outcomes – leaving industry to develop innovative solutions
■ A green building is not necessarily a healthy building
■ Wellness certification is evolving, and is useful but not essential
■ Wellness strategies must be underpinned by data collected before, during and after a workplace is
delivered, to quantify benefits and demonstrate value
■ Projects that prioritise health and wellbeing need early access to specialist knowledge and the
opportunity to engage with the end user
■ The evidence base is strong in places and emerging in others, but it is also scattered and
challenging to navigate
■ The quality, relevance and bias of evidence must be questioned before applying it
■ Guidance and legislation are extensive – but execution and implementation tools are missing
■ Translating research into practice requires a common vocabulary and closer collaboration
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NOW WE’RE
TALKING 24/7

We now offer out-of-hours engineer
support for Remeha heating solutions.
When you talked to us, we listened. You asked for more
support when you’re called out to an emergency after hours,
at weekends or Bank Holidays. Our expert team are now
on hand to help you round the clock, 365 days a year.
• Trusted, specialist advisors, always ready to help.
ō(IĠFLHQWDGYLFHDQGVXSSRUWIRUWKHWULFNLHVWSUREOHPV
• Any hour, any day, we’re always here with technical support.
In an emergency, talk to us on 0118 974 3076
remeha.co.uk

ENGINEERING EFFICIENCY SINCE 1935
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SPECIAL FEATURES

This month: Heat network acceptance testing; blockchains; wastewater heat recovery; overheating at NHS; ambulance station EPC

SITE
TEST

Acceptance testing allows
developers to see if heat
networks are working before
handover. The tool is being
used across 20 developments,
says FairHeat’s Gareth Jones,
enabling issues that could lead
to poor operation to be identified

I

n recent years, the reputation of
heat networks has suffered from
negative media coverage. Stories
of residents reporting high bills
and poor performance have
obscured examples of well-run,
value-for-money systems.
The anecdotal evidence was backed up
by a review of 30 heat networks carried out
by FairHeat in 2015, for a project funded by
the Department for Business, Energy and
Industrial Strategy. One of the key findings
was that network losses were larger than
expected, with return temperatures much
higher than those set out at design stage.
We believe the performance of heat
networks could be transformed by the
introduction of acceptance testing, which
can reveal whether they are performing
to the standards promised by designers
before being handed over to tenants. The
process involves testing domestic systems to
performance metrics set out in advance. Any
shortfalls are identified before handover, and
this helps ensure commissioning has been
carried out correctly.
The majority of networks that go through
our process are now performing at, or better
than, estimates at the design stage, with
return temperatures consistently below 40°C
and regularly below 25°C. Testing is under
way or completed on 20 developments, with
more than 2,600 homes examined. Such
has been its success that the process is now
built into contracts with clients, and eight
organisations – delivering more than 6,000
homes per year – specify acceptance testing.

Acceptance testing took place
at Telford Homes flats at
Manhattan Place, London

Performance standards are being driven up by the process.
Networks designed to achieve 70°C flow and 40°C returns have
average return temperatures consistently below 40°C, with some sites’
average return temperatures as low as 32°C.
A heat loss per dwelling (W/dwelling) metric is used to evaluate the
performance of heat networks. Principal engineer Tom Naughton,
says: ‘At some sites where we have carried out acceptance testing in
100% of the flats, we are beginning to see consistent heat losses of
below 70 W/dwelling. These are the first heat networks that have been
through the full process, but – with improvements in design – we’re
looking at another significant drop in heat losses.’

How acceptance testing works
Figure 1 (on page 32) shows typical network performance, with a small
system delta T and very high return temperatures, which equate to
high network losses, high £/kWh heat tariffs and overheating.
We found that most of the issues affecting network performance
could have been resolved at the commissioning stage, often through
relatively minor interventions. This was especially true at dwelling
level. The following five issues have all been uncovered by using
acceptance testing:
■ Poorly commissioned heat interface units (HIUs) – valves set
incorrectly, resulting in high primary return temperatures during
all modes of operation
■ Secondary circuits unbalanced – radiators and underfloor heating
www.cibsejournal.com August 2018 31
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Figure 1: Typical network performance, with a small system delta T and very high return temperatures
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Figure 2: Data from an acceptance testing project – design 70°C flow/40°C return. Average return temperature <35°C

circuits not balanced correctly resulting in poor heat delivery
to residents (for example, cold radiators) and high primary
return temperatures
■ Missing or poorly installed insulation – on primary pipework
within the dwelling, leading to overheating
■ Bath temperatures in excess of Building Regulations –
thermostatic mixing valves (TMVs) not commissioned correctly,
resulting in unsafe temperatures at the bath outlet
■ Flushing bypasses left open – above the HIU, resulting in high
primary return temperatures and an increase in energy centre
pump electricity consumption.
All of these issues were resolved by feeding the information back to
the site team and the contractor revisiting to correct them. Resolving
issues before occupancy is important financially, because working in
buildings after occupancy is expensive and disruptive. It also ensures
tenants have a positive experience when moving into their new home.
To enable performance to be assessed, a clear set of performance
criteria and a testing methodology for use in dwellings was developed.
The testing criteria includes:
■ Domestic hot water (DHW) – check: set point; outlet
temperature; primary return temperature
■ Standby – check: normal operation of primary valve; standby
flow volumes; volume weighted average return temperature
(VWART) meets minimum requirements when standby
operating (from data)
■ Space heating – check: secondary flow temperature (or return
temperature) set point; VWART meets minimum requirements
when space heating operating (from data).
All the performance metrics can be assessed before occupation and

can be made using the infrastructure in
place – for example, heat meters or simple
measurement devices, such as a hot-water
temperature probe.
Acceptance testing has milestones
that set out the roles and obligations of
different parties. This is important from
a contractual perspective and helps with
the adoption of the process by contractors.
The process enables systemic issues – such
as incompatible communications between
HIU and underfloor heating systems – to
be identified early on in projects, saving
contractors substantial rework.
Telford Homes is one of the developers to
build acceptance testing into its contracts. It
currently has six developments, accounting
for around 1,200 properties, going through
the process. Anthony Atkinson, estates
and customer services director, says the
developer can agree performance standards
with the contractor in advance, test against
those standards before handover, and then
test again 12 months down the line. ‘This
brings peace of mind to all involved and
reduces any potential inconvenience to our
residents,’ he adds.
Two years after handover, the Guinness
Partnership’s Stead Street Block C, where
acceptance testing was piloted, is operating
at 70°C flow, 32°C return, with about
100W losses per dwelling. The scheme was
designed as 70° flow and 40°C return. The
process led directly to a reduction in losses of
28% and a saving to residents of £65 per year.

Changing attitudes
The work to date has produced a growing
evidence base, and contractors are beginning
to view acceptance testing as a valuable tool
for reducing costs and improving outcomes.
They can work hand in hand with project
teams to pick up and resolve issues early
in the process, saving post-occupancy and
call-back work.
Atkinson agrees that the views of
contractors have shifted. ‘Our contractors are
well aware of the acceptance testing benefits,’
he says. ‘It brings fewer complaints and call
backs for repairs, while enhancing brand
reputation and working relationships.’
So, can it be a catalyst for transforming the
dented reputation of heat networks? ‘We’ve
shown that with a structured approach to
commissioning – backed by a relatively lowtech testing procedure – heat networks can
deliver on their potential,’ says Atkinson.
‘By carrying out the right measurements
and checks early in the process, we can cut
out some major challenges, so we can start
to change the narrative – with positive
headlines and happy residents.’ CJ
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BOX
CLEVER
HIU UTILITY
CUPBOARDS

Our HIU cupboards are built off-site and delivered
fully tested and ready to install, reducing time on-site.
Perfect for multi-occupancy buildings that are connected to a central
plant room or a heat network. We tailor the cupboards to meet your
specific requirements, and can include a range of heating technologies
including, heat interface units, mechanical ventilation heat recovery
units with underfloor heating and energy metering.

Find out more at packagedplant.com/utilitycupboards
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Freedom through chains
The adoption of blockchains could enable heat-network customers to switch
to different suppliers, and create a competitive market for the industry, says
Guru Systems’ Casey Cole

M

ost heat networks in the
UK are natural monopolies,
which limits opportunities
for competition. But what would a more
competitive market look like and could
blockchains help bring it to fruition?
Imagine a heat network where each
residential or commercial block is a
customer, who is free to choose from
several heat suppliers. Those suppliers
might purchase wholesale heat from
a range of generators – say, a wasteto-energy plant, a gas combined heat
and power (CHP) system, backed up
by gas boilers, and a water source heat
pump – all feeding into the unified
network. An operator could be paid
to transport heat between generators
and customers.
Imagine that customers who are not
happy with the price or level of service
from their supplier could simply switch
to a different one. Generation capacity
could be so diverse and reliable that
customers wouldn’t need backup or
peaking plant in their basements.
A competitive heat market sounds
fantastic, but there are potential issues –
many to do with coordination. For example, how do you
match supply and demand across multiple parties in real
time? What happens if a supplier requires more or less
heat than they have contracted for? What if a generator
puts more or less heat into the network than planned?
We might look to other utility markets, such as
electricity, for ideas. That system is a single, large,
integrated network, designed around large generators
putting electricity into the transmission network. This
carries electricity to 14 distribution networks, which
connect to every customer in the UK. In other words,
it’s one big system connecting every customer to every
generator via the distribution and transmission systems.
In contrast, there will be many district heat networks
across the country, rather than one monolithic network.
These will range in size from the minimum needed to
support a competitive market – say, several thousand
homes – right up to city wide scale.
Determining use and imbalance takes a long time
in the electricity market. As meter data trickles in,
imbalances are calculated four times over 14 months,
with the picture becoming a little clearer each time.
If we have a clean slate for heat, is it too much to ask
that imbalances are reconciled once a month? Why not

weekly? Or daily? Come to think of it, if
all meters are networked, why shouldn’t
use and generation data be current
within an hour?
In the electricity market, trust
is concentrated in the National
Grid. Parties have to tell it – via a
notification agent – about all contracts,
so they can be used in balance and
settlement calculations. Imbalances are
settled centrally.
This approach probably won’t work
for the heat market. Parties must be
able to interact easily and quickly;
for example, when notifying contracts
or working out how much heat has
been produced or consumed. Waiting
on a central nationwide authority would
be cumbersome.
Becoming an electricity supplier is
expensive. The licence itself is cheap,
but the cost of IT systems (needed for
operations and for compliance with
Balance and Settlement Code) is high, as
is the cost of specialist people.
When you look at it closely, the
electricity market is slow, clunky, arcane,
expensive and highly centralised. In
contrast, we want many heat networks of varying sizes
to function as markets that are fast, efficient, accessible,
cheap and decentralised.
How else might we address the challenges posed by
a competitive heat market? One way is to use a model
based on blockchains, the technical innovation that
underpins cryptocurrencies such as bitcoin and ether.
A blockchain is a continually updated digital ledger,
the truth of which is agreed upon by the parties that
write to it, even if those parties don’t trust each other.
Most of the time, blockchains are a trendy solution
in search of a problem, but – in the case of heat
networks – they may be just what we need. This is
because blockchains:
■ Are decentralised; each participant on the network
holds a copy of the digital ledger
■ Are constantly updated; new blocks can be added and
confirmed as often as agreed by the participants
■ Are practically indelible; once new information has
been added to the blockchain and confirmed by
the other participants, it’s difficult or impossible
to change
■ Enable decentralised consensus; the rules for writing
to the blockchain are embodied in the software run by

“A blockchain is
a digital ledger,
the truth of
which is agreed
upon by the
parties that
write to it”

■ CASEY COLE is
managing director at
Guru Systems
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each participant, each of whom can ‘vote’ to change
these rules by altering the software
■ Are low cost; many blockchain implementations,
including bitcoin and ethereum, are open source
■ Impose security and accountability; the use of
cryptographic keys proves who did what.
The parties involved on each district heat network are
the customers – for example, residential or commercial
blocks – generators, suppliers and the distributor. In
this model, each market relies on three key systems: an
exchange, a blockchain (aka distributed ledger) and the
blockchain software that determines how parties write
to the ledger.
The exchange is the electronic marketplace where
the parties come together to compete and enter into
contracts. Importantly, it’s the mechanism that allows
pricing information to flow between the parties, right up
to the current settlement period. It’s not the only way to
agree a deal, however; parties would also be free to enter
into contracts voluntarily, outside the exchange.
In this model, the blockchain ledger holds all:
■ Contracts between parties, from the first day of
operation right up to the current settlement period
■ Payments between parties. These are records of real
pounds and pence, changing hands between the

| CASEY COLE

parties. To be valid, these transactions must be signed,
proving payment and receipt – an approach dubbed
triple-entry accounting
■ Heat delivered onto the network by generators, by
settlement period
■ Heat taken from the network by customers, by
settlement period.
Each party on the district heat network runs the
blockchain software on at least one computer with
a reliable connection to the internet. This means
they maintain and write to their own copy of the
digital ledger.
The blockchain software embodies the rules of the
game for each network. This includes, for example,
imbalance pricing method and how to resolve
conflicting meter readings at a contract boundary.
All parties have the opportunity to write to the ledger,
but a given party’s version will only be accepted by the
other parties if they have followed the rules embedded
in the agreed version of the blockchain software. The
blockchain software for district heat must be open
source, and totally free.
Does the proposed model meet the needs of a new
competitive heat market? I think it does. Much more
work is needed before we know whether this approach
is viable, but it’s an idea worth exploring further.

Booster sets, pressurisation units, water storage tanks, waste water solutions and rainwater harvesting

Design Selection
Specification Advice
Site Surveys
Bespoke Solutions
Turnkey Projects

Head Office: 01206 215121 Manchester: 0161 226 4727
www.aquatechpressmain.co.uk

Aquatech Pressmain is an AGM brand.
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The need for 4th generation
heat networks
For heat networks to fulﬁl their true potential a sustainable approach that integrates electricity,
thermal and gas grids needs to be adopted to enable the wider use of renewable energy.
SAV Systems explains

H

eat networks in various
forms have been around for
more than 100 years. The
1st generation, in the late
19th century, distributed
heat in the form of steam
and was superseded in the 1920s by
networks operating with hot water at
around 100˚C (2nd generation). During
the 20th century, we saw the introduction
of sub-100˚C networks, representing the
3rd generation.
Most of the heat networks operating in
the UK today are of a 3rd generation design,
and it may be tempting to follow the path
of least resistance and simply roll out more
schemes based on the ‘3G’ design criteria.
However, the design of 3G systems
creates an issue for the increased uptake of
renewable and low carbon energy sources
in the future, as it ‘ties’ them to the heat
sources they were originally planned to use.
In contrast, a 4G design manages the
increasing complexity of energy networks,
and the intermittent availability of ‘green
electricity’, efﬁciently and cost-effectively.

energy sources (many of them
intermittent) is driving the transition of
the whole electricity sector to smart grids,
with decentralised producers that will
manage both demand and surplus energy.
This digitalisation encourages the different
energy sectors (electricity, gas, heat) to
team up to coordinate energy production
with consumption.
This situation may beneﬁt from the
new generation of heat networks that
include stabilisation factors. For example,
when there is insufﬁcient wind power
to meet demand, fast-acting gas-ﬁred
power stations have traditionally played a
stabilising role – though, of course, much
of the heat is wasted.
A better option is to make wider use of
combined heat and power in power stations
and more locally in buildings, to provide the
required stabilisation while also producing
heat that can be used in the heat network.
Increasingly, there will also be other
electricity and heat sources feeding the
network, such as heat pumps, solar thermal
and/or PV, electric cells, waste heat etc.

A key difference between 3G and 4G is
that 4G heat networks are inclusive,
while 3G networks are exclusive

Energy storage
Clearly, then, reliable and cost-effective
energy storage is needed. Batteries are
one option, but studies have shown that
storing the energy as hot water is at least
100 times less costly than battery storage.

Harnessing renewables
The growing production of renewable

Thus, a more sustainable approach is to
convert surplus electricity to heat energy,
ideally using heat pumps, though electric
boilers are another option.
This being the case, 4G heat networks
must provide for considerably higher
volumes of thermal storage than has
traditionally been the case – ideally local
to the building to minimise distribution
losses. This has clear implications for
building design.
Lower temperatures
We are already seeing a reduction in
operating temperatures for heat networks
(for example, CIBSE AM12) and 4G heat
networks will take this principle even further
with ﬂow/return temperatures as low as
50˚C/20˚C. These lower temperatures
improve the efﬁciency of heat sources and
reduce heat losses from pipework.
4G potential
For large district heating schemes to be
viable, there must be a low-cost heat source
close to the affected buildings, because of
the cost and disruption of constructing the
distribution infrastructure.
Where such low-cost heat sources are
not available locally, it will generally be
more practical to consider smaller schemes
(block/communal heating). These are very
straightforward, requiring only installation of
heating and hot water pipes in the building,
creation of an energy centre (typically on the
same site) and provision of heat interface
units in each space being heated.
Further information
There are many factors to consider when
designing heat networks. To assist with
this, SAV Systems has produced a detailed
overview of the subject, which can be
downloaded at www.sav-systems.com

36 August 2018 www.cibsejournal.com

SAV Adv FP.indd 36

13/07/2018 14:23

Heat networks

H

eat recovery from wastewater is gaining a significant
toehold in Scotland. Plans for a 2MW wastewater heatrecovery scheme in Glasgow have received the green light
after a £3.7m funding deal. Sharc Energy Systems will
provide heating and cooling at the city’s Clyde Gateway
Regeneration project.
Funding was secured in June, when leather manufacturer Andrew
Muirhead & Son agreed to become the anchor customer for heat
recovered from wastewater. Sharc closed the initial funding, with
repayable assistance from the Scottish government’s Low Carbon
Infrastructure Transition Programme (LCITP), supported by the
2014-2020 European Regional Development Fund programmes. The
LCITP support is matched to commercial loans and investments from
the Energy Saving Trust, regeneration agency Clyde Gateway and Sharc
International, the Canadian parent company of the UK firm.
Sharc, based in Glasgow and Newark in Nottinghamshire, has a joint
venture agreement with Scottish Water Horizons, the wholly owned
commercial arm of Scottish Water, enabling it to tap in to the utility’s
nearby sewers.
The wastewater heat-recovery system at Clyde Gateway works by
extracting wastewater from nearby sewers owned by Scottish Water.
This passes through Sharc’s energy system in an on-site plantroom,
which separates the solids using a series of screens and scrapers, to
reduce the particulate content. The water then goes through a heat
exchanger and the heat is transferred to the clean side of the system.
Recovered heat is amplified via heat pumps to generate the appropriate
temperatures for use in all types of buildings (see image on page 38).
Sharc provides heating and cooling to customers through a heat
supply agreement with the main advantages including no up-front costs
and competive prices capped for the length of the agreement. Additional
benefits include reduced carbon emissions and protection against
energy shortages because wastewater is an inexhaustible resource.

waste
transfer

| Wastewater

Sharc will build its specialist energy centres
on the Clyde Gateway site, manned by staff
who monitor and maintain all the units
required to serve the site, enabling occupiers
to have direct contact with their energy
provider. The plan is to grow beyond the
2MW capacity once more tenants sign up.
Sharc’s heat supply agreement includes
planned and emergency maintenance, and
life-cycle replacement parts. The contract
works like that of any energy supplier, says
Russ Burton, chief operating officer of Sharc
Energy Systems, with the main advantages
being no upfront costs and competitive prices
capped for the length of the agreement.
Burton claims that using energy from a
wastewater heat-recovery system can reduce
heating and cooling costs by 15-20% over gas,
and can cut carbon emissions by 50%.

Installation
Burton says that Sharc can support 70/40
flow return temperatures for district heating
by adjusting the heat pump operating
arrangement. When replacing gas boilers
in buildings, Burton says heat pumps would
ideally work on a 10K delta T with 60°C flow.
The lower temperatures are a challenge
to industry, says Burton, as subcontractors in
the UK are more used to working with higher
temperatures and conventional gas boilers.
He says his company uses its own internal
engineering and project managers to control
works delivery, and it prefabricates energy
rooms in a factory to maintain the quality
of system design. ‘We have developed a
package-plantroom approach for the UK
and European markets, constructing the
equipment on skids in the factory before
shipping to site,’ says Burton.

Aqualibrium leisure centre

Projects in Scotland are starting to tap into the potential of wastewater pipes
to recover low carbon heat for district heating systems. John Osborne reports
www.cibsejournal.com August 2018 37
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He added that the civil engineering works
required to connect the system to the sewer
is arranged through the water companies’
approved list of contractors.
For its first UK installation in 2014 at
Borders College in Galashiels – a Sharc
project, supported by Scottish Water
Horizons – a standard plate heat exchanger
was used, and that is what it employs in the
systems built in Canada.

Pre-processing
unit

Solids

Sewage is delivered to the system,
pumped from the wet-well

Aqualibrium leisure centre
Sharc’s heat recovery system is also being used at the Aqualibrium
leisure centre, in Campbeltown. For this project, Sharc and Scottish Water
Horizons formed a joint venture called Bandwith Energy. The £1m scheme
will intercept wastewater from Scottish Water’s adjacent Kinloch Park
pumping station, before extracting the residual heat and transferring it to
the leisure centre’s clean hot-water network.
The new heat-recovery system will replace gas boilers and be integrated
into the existing heating infrastructure. It will heat the leisure centre’s 25m
swimming pool, fitness suite, steam room, sauna and library, operated by
Argyll and Bute Council. The designers claim the system will provide 95%
of the leisure centre’s heating needs and reduce energy bills by 25%.
Some minor adjustments were made to the pool’s plantroom, including
changes to the heater batteries for the air handling units and replacement of
the plate heat exchanger, to accommodate the adjusted flow temperature.

Sewage re-joins
with separated
solids and returns
to the wet-well

Process loop
supplies heat pumps

Sharc components in its package-plantroom

The key lesson from the Borders College project was how the
wastewater differed from that in North America. Twice as much water
per head of population is used there than the UK, which means there is
a higher proportion of solid content of wastewater in Britain’s sewers.
To overcome this, additional screening and hydraulic management has
been included in the UK installations.
This appears to be an area of growing interest with projects at
various stages of development across Scotland, as well as several new
enquiries for installations in England, including a district heating
scheme for a university in the north of the country.
Ramboll Energy, which assessed the proposals at Clyde Gateway,
says that sewer heat recovery should be considered for all district
heating projects in urban centres.
Associate director Paul Steen says: ‘For our clients, it offers a
commercial proposition that de-risks the challenge of breaking into
water infrastructure and provides low carbon heat for individual or
district heat supply.’ CJ

EPG’s ‘power hour’ highlights need for guidance

Challenges of metering
CIBSE’s Energy Performance Group (EPG)
data to reduce energy demand in buildings.
believes there is a need for best-practice
The event offered an insight into metering
guidance on metering and billing after
multi-let buildings, because ‘Part L metering’
hosting a ‘power hour’ titled Metering for
is often insufficient for tenant billing,
fame, fortune and happiness – the dream of
particularly in relation to heat networks.
landlords and managing agents.
Ellen Salazar energy services manager
The session examined the challenges
at TEAM, said new best practice guidance
facing landlords and managing agents
around metering and billing thermal
when it comes to utilities cost recovery,
networks is needed. ‘Meters that are
and the crucial role played by those who
installed solely to Part L requirements will
design metering system for a multi-let
most likely not meter all the quantities that
building. A panel of five experts gave
are required by the Heat Network (Metering
short presentations to highlight how
and Billing) Regulations (2014),’ she said.
additional meters allow accurate tenant
Watch the live video stream from the
billing and the allpower hour event on
important calculation
the Twitter feed @
of ‘production costs’
CIBSEepg. Its next
for heating and
event will be on
cooling generated
energy storage. Visit
on site.
cibse.org/EPG
First-hand accounts
CIBSE’s CHP and
were also given of
district heating group
how a lack of accurate
will host its next event –
The EPG’s next event
will be on energy
metering and poor data
Introduction to combined
storage
quality affects billing for
heat and power (CHP) – on
landlords, managing agents,
23 November.
and anyone examining meter
Visit cibse.org/CHP
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Sewage passes through
the filter, and solids are
separated
out of the bottom

Cooling content on
new technical hub
CIBSE Journal has created five new sections
on cibsejournal.com, ensuring an archive of
CPDs and technical features are even easier
to access.
The cooling section, sponsored by Daikin,
features CPDs from CIBSE Journal over the
past 10 years, as well as the best of the most
recent technical features.
The technical hub will also include the
latest market and product news, plus videos
and comment from around the industry.
With a global focus on clean energy,
articles will look at what the industry
is doing to reduce its impact on the
environment in light of increased global
demand for air conditioning.
The latest cooling CPD covers the
performance of vapour compression aircooled chillers. Module 128 explores the
application of a novel condenser design that
can improve the effectiveness of systems.
Innovative design and technology are also
explored in articles on the hub, including a
feature on NewMass, and how catalysts in
AHUs can improve indoor air quality. F-Gas
regulations , and how they are disrupting the
industry, are also covered.
Visit cibsejournal.com/cooling
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Taking control of heat
network optimisation
Achieving optimum performance in heat networks requires close attention to system
design alongside integration and control of diverse heating technologies.
Geoff Lord, of Hoval, explains

A

s heat networks grow
in popularity, their
potential complexity is
also increasing because
of the wider range of
energy sources and newer
technologies that may be included. A case
in point is the availability of relatively small
combined heat and power (CHP) engines,
with capacities as low as 20kWth.
This smaller scale CHP plant opens
the door for a much wider range of
applications for heat networks. Indeed,
the majority of heat networks currently
being installed are serving single, multioccupancy buildings, or relatively small
groups of buildings, from a central
plantroom – typically using CHP to
generate both heat and electricity.
In many cases, the CHP will be backed
up by other heat sources that can include
gas or oil-ﬁred boilers, biomass boilers,
heat pumps and solar thermal.
Optimal design
The key to optimising design is to adopt a
whole-system approach, considering not
just the efﬁciency of the central plant but
also the other elements of the system.
With individual multi-occupancy
buildings, space heating and domestic hot
water are typically controlled, and possibly
metered, by heat interface units (HIUs)
within each of the spaces. This is relatively
straightforward as the temperatures and
pressures will be consistent throughout
the building.
Where more than one building is
involved, each needs to be ﬁtted with
a sub-station capable of converting
hot water temperatures and pressures
provided by the energy centre to the
operating conditions required by the
building. A sub-station will typically
comprise a plate heat exchanger, pumps
and heat meters – ideally in a compact,

packaged
conﬁguration.
In parallel, it is
essential that each
of the various types
of heat source
are controlled in
such a way as to
optimise their
individual efﬁciency
to ensure maximum
efﬁciency of the
whole system.
For example, the
CHP unit could be sized on its thermal
output to achieve a constant base load
throughout the year, ensuring long run
times to increase the amount of onsite
electrical power generation. Surplus heat
in the summer can be used to drive an
absorption chiller.
However, most buildings will experience
considerable variation in heat loads during
the day, at different times of the year and
through their life-cycle. This means that
heat networks have the ﬂexibility to adapt
to varying heat loads and longer-term
changes. Backing-up the CHP with other
highly responsive, efﬁcient heat sources is
a common solution.
Gas-ﬁred condensing boilers are an
obvious choice and, increasingly, these
are being installed in the form of cascade
systems. In addition, there may be other
heat sources, such as heat pumps and
solar thermal, contributing to the mix. In
such cases, the same cascade principle
can be applied to all of the heat sources
rather than just the gas boilers.
If the energy centre is also producing
domestic hot water, then minimumstorage, high output caloriﬁers or plate
heat exchangers feeding into stainless
steel buffer vessels should be considered,
potentially pre-heated by solar thermal or
heat pumps.

With such a diverse mix of heat
sources, the controls will play a major
role in preventing conﬂicts between the
different types of plant. It is, therefore,
important to use controls that are
capable of managing single or multiple
conventional and low carbon heat
sources, with functionality such as realtime monitoring and visualisation.
With any district heating system
served by a multi-source energy centre,
it is essential to ensure that all of the
systems work efficiently together
and that hot water temperatures and
pressures are properly controlled at
each building. A holistic approach to
system design and the use of compatible
components within the system is the
way to deliver the best solution.
Further information:
■ www.hoval.co.uk
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MODEL PATIENT

Using realistic input data and local climate projections enabled Health Facilities Scotland
to find solutions to tackle overheating in its buildings. Liza Young finds out how they did it

W

hen winter internal
temperatures of more
than 30°C and cold-water
temperatures of up to 30°C
were reported in some of
its new buildings, Health
Facilities Scotland (HFS) could not ignore the
serious legionella risk this presented.
It commissioned Mabbett and Associates
and IES to undertake a study of the issues,
which were attracting additional costs because
of remedial retrofit measures. They dug into
the data and found that, although the designs
and the design-stage modelling showed the
buildings complied with regulations and
statutory overheating checks, there was a
performance gap between design predictions
and actual building operation.
Susan Grant, principal architect at HFS,
says that in targeting higher levels of Breeam
at new NHS Scotland buildings they were
creating highly sealed and well-insulated
facilities to reduce heating bills. And although
the NHS was finding other ways around
thermal discomfort, including retrofitting air
conditioning split units – says Grant – this was
‘not fixing the underlying problems’.
The study found that reliance on
government-sourced national calculation
method (NCM) data during modelling
produced compliant – but unrealistic –
designs. ‘NCM has very little to do with

real life and everything to do with compliance. Once we started to
understand that during the four years we have been working on this, we
realised the reliance we placed on that was ill-founded,’ says Grant. More
accurate and deeper modelling at design stage could have identified and
mitigated problems, she adds.
HFS has now proposed recommendations that the NHS could adopt
to improve the design and construction of future buildings.

Cold-water issues
The study found that the cold water came into the buildings at around
6-8°C, but travelled in ducts shared with the hot-water pipes once
inside. Radiant panels, which are constantly on, also sit in roof areas. So
by the time the water got into the tank – where it stayed stagnant – it
was already above 20°C. Staff were forced to dump full storage tanks
of water every morning to allow fresh water in. The water tanks were
also found to be three or four times bigger than required. Real-world
turnover of water is much lower than in design guides, which are
primarily used for sizing peaks, not averages, says Grant.
Based on previous studies by Mabbett, the average water demand
for Scottish hospitals is only 0.8 L.s-1, which is equivalent to five taps in
use at one time. There are 55 cold-water taps in the 20-bedroom ward
block looked at in the study because they were provided for clinical
and patient use. Given the number of fittings in each ward block,
water turnover is unlikely to be a reliable way to maintain cold-water
temperatures below 25°C, let alone the target of 20°C, says Grant. Many
health centres in city areas do not need tanks, she adds, while – in rural
areas – they should be sized based on existing data for water use.

Modelling outcomes
For the study, HFS chose two facility types – a health centre and a
hospital ward block – that were generic enough to be repeatable. The
method involved building two baseline models and then performing a

“NCM has little to do with real life and everything to do with
compliance. The reliance we placed on that was ill-founded”
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Figure 1: Equipment heat gains in hospital bedrooms using the corrected and NCM data

number of alternative-scenario analyses to find options for improving
the baseline and optimising the design.
When starting projects, there’s a massive imperative to get it right
first time, and a short period of time in which to design it, says Grant.
‘Modelling involves testing variables: what if we make the windows
taller, or increase the floor-to-ceiling heights, or change the building
services? All of these could give millions of permutations. We cannot
replicate that in a real project, which has to be on site in a few months.
So we took out the pressure of the deadline to test various options that
are most likely to give us solutions,’ she says.
Using its Virtual Environment software, IES performed baseline
simulations using NCM data and more representative (improved) data
from the Room Data Sheet, supplied by Mabbett and Associates. A series
of sensitivity analyses were done to evaluate different scenarios –such as
modifying window openings, trickle ventilators and lighting energy – to
demonstrate how these factors can reduce overheating.
The results when using the improved data revealed a more prevalent
risk that could lead to more than 1,000 hours of predicted overheating
per year, compared to no overheating when using the NCM data. David
McEwan, consulting director at IES, says modelling enabled them
to reduce overheating to 90 hours per year in the hospital ward, and
eradicate it in the health centre building.

Alternative-scenario analyses were
carried out to find options for
improving the baseline
and optimising the
design

| HEALTH FACILITIES SCOTLAND

The greatest discrepancies between the data sets were over internal
heat gains. For example, in hospital bedrooms the NCM assumes the
energy consumed – and, therefore, the heat gain to the space – will be
3.4MWh per year for 20 bedrooms. The corrected base case, using realworld observations, is more than six times higher, however, at 21.6MWh
(see Figure 1). In addition, no account is taken within the NCM data of
distribution losses from hot pipework and other services in adjacent
voids and rooms.
A lot of unintended background heat was detected when all service
voids were modelled for the first time. As well as ventilating the voids,
Grant says, HFS looked at insulating the pipework, which – after an
initial drop in heat gains – didn’t make much difference. ‘We propose
separating the hot service from the cold service by running them in
different voids, or using point-of-use hot-water heaters,’ she adds.
The NCM model is built without ceiling voids, whereas the corrected
baseline model includes a separation between the occupied room and
the void. This means that in the more accurate model, there are lower
lighting heat gains and higher gains from lighting controls in the voids,
where the cold-water pipes are routed along with the hot-water services.
‘When we measured the heat generated by the LED controls in the
service void above every room, we found that when air temperature
outside was 9-10°C, ceiling voids were beyond 30°C,’ says Grant.
For the window design, daylight and thermal analysis helped to
optimise window sizes and openings, but the solutions indicated
an opening gap of more than 100mm, which is inappropriate in
healthcare facilities, says Grant, so ‘future designs should focus on
making sure trickle vents are sized properly to do their job all year
round’. Simulations were also used to test for overheating using climate
scenarios, including the CIBSE 2050 data set.
Climate-based daylight modelling should also be considered as the
new standard because it allows you to choose the hours of analysis.
This approach assesses when daylight is being used, so more accurate
benchmarks can be defined when determining design scenarios.

Getting it right
HFS will use the report – published on its website – to generate new
guidance for NHS Scotland. It has assembled a set of recommendations
and design solutions that can be applied to new buildings, depending
on the type of facility and its operating hours. ‘This can then be used to
determine a target at the beginning of the design process. We would ask
designers, through accurate modelling and sensitivity analyses, to prove
the buildings are not only comfortable, but also thermally safe for water
design, and the energy expectations of that in kWh per square metre,’
says Grant. Reviews will also be held at key stages of the design.
HFS also recommends using a soft landings approach, to feed real
performance data back into the model to compare predicted with actual
operation. ‘We hope to measure annual energy use for at least three
years to see where further improvements can be made,’ Grant adds.
Although this approach to modelling can lead to better decisions
being taken during design, NHS Scotland needs to ensure designers
use accurate input data – based on real buildings – at each stage in the
design process, says McEwan. ‘We need to get out of the vicious cycle of
repeating the problems of the past by getting the right data at the right
stage in the analysis. People can see the potential improvements we can
make and, hopefully, they will start to do things differently. If designers
do not build the right models, they’re not going to get improvements.’
HFS recommends a review of in-use energy within modern Scottish
hospitals and health centres, to create recommended sets of load
profiles for model inputs to be used by design teams. ‘This will provide
more realistic data that designers in the UK can use to identify, and
manage out, risks in their designs,’ says McEwan. CJ
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VITAL SIGNS
OF SUCCESS
An energy-performance contract between
North West Ambulance Service and Imtech
is exceeding expectations. Tony Cookson,
energy manager at Imtech, explains how

I

Energy benchmarks
To understand patterns of energy use, the
collection of historic electricity, gas and water

The NWAS EnPC is set to deliver
cost savings of £4m-plus to
frontline patient care by 2029

consumption data is key. NWAS supplied two years of historic energy
invoices (for 2012 and 2013) for each site. These included monthly
invoices for the majority of sites, with a smaller number of quarterly
invoices. It was decided that 2013 would be the baseline, because this
year had the greatest number of actual readings, and there was higher
confidence in the estimated readings. The team did an assessment of
the historic energy consumption (kWh.m-2.y-1) and compared it with
CIBSE benchmarks.
The next step was to select the right energy-saving measures for each
site. To establish this, NWAS staff were interviewed to understand how

Marginal abatement cost curve (MACC)

20

Other
Insulation

Payback period (years)

n October 2014, the North West
Ambulance Service (NWAS)
entered into a 15-year energy
performance contract (EnPC)
with Imtech via the Carbon and
Energy Fund (CEF).
NWAS employs 4,900 staff, serves a
population of seven million, and has an estate
of 126 sites. This figure includes ambulance
stations – largely built in the 1960s or later,
and each with a vehicle garage, staff offices
and welfare facilities – plus two 1880s, stonebuilt manor houses that act as headquarters.
Before improvement works were carried
out, the cost to supply energy to these
buildings was £1.36m. Under the EnPC,
various measures – including upgraded
lighting, heating and building controls – were
implemented across the facilities to ensure a
comfortable environment for occupiers and
lower energy bills for NWAS. Estates manager
Paul Gilfoyle said: ‘The estate had suffered
from underinvestment for a number of years
and maintaining a comfortable working
environment for the staff had become a real
challenge. The EnPC was a way to replace old,
inefficient equipment that was expensive to
operate and maintain.’
With EnPCs, organisations don’t need
to find upfront capital investment, because
the energy contractor guarantees that the
improvements will generate sufficient
cost savings to repay the finance over the
term of the loan. Key to the contracts are
clearly defined contractor deliverables, and
a collaborative approach. Four years on,
the NWAS EnPC can be deemed a success.
Guaranteed energy savings have been
exceeded by 13% and it is on target to deliver
cost savings of more than £4m to frontline
patient care by 2029. It has also helped NWAS
achieve its carbon-reduction aims.
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Figure 1: The MACC is ‘a useful visualisation of the energy-savings measures available’
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RELIABILITY ISSUES
Micro CHPs
These wall-hung gas boilers, with an integrated Sterling
engine, produce 24kW of heat and 1kW of electricity. Seven
were installed. Most suffered mechanical and electrical
breakdowns, although there was no common reason for
these failures. Standby or supplemental boilers were
installed as part of the heating-system upgrade, so heating
was maintained to the building during breakdowns. By
working with the manufacturers to resolve the issues, the
reliability of the micro CHPs improved significantly and the
best electrical-generation performance since commissioning
has been achieved in the past 12 months.

eTRVs
The electronic thermostatic radiator valves (eTRVs) consist
of a motorised valve and replaced existing TRVs for each

they interacted with each building. A survey
of the physical condition of the existing M&E
services was also carried out, to assess the
effectiveness of the equipment. It became
apparent that:
■ Staff behaviour affects the energy
performance metric of kWh.m-2.y-1
■ Good housekeeping practices – such as closing doors, switching off
lights and lowering radiator temperatures – would result in reduced
energy consumption.
Imtech also held discussions with NWAS estates on the replacement of
obsolete equipment and solutions to maintenance issues. All relevant
factors were assessed, to identify the elements that would benefit from
upgrade or improvement. This helped to determine a range of measures
and technologies for delivering energy savings for each building. By
using a mix of technical solutions, the risk of underperformance was
minimised, should one not deliver the expected energy savings.
An energy hierarchy was used to guide the process, which had three
stages: reduce demand; use energy-efficient equipment, and employ
renewable technologies. (See diagram, ‘Energy hierarchy at NWAS’.)

Assessing energy-saving measures to install
Once potential energy-saving measures were identified, the
key factors of commercial viability were considered:
■ Capital installation cost
■ Avoided costs
■ Measurement and verification
■ Monetised energy savings
■ Additional costs
■ Cost of financing.

radiator. There is also a room controller and small detectors
to monitor windows opening. Each component is battery
operated and communicates wirelessly, so no external
wiring is required. Multiple time and temperature schedules
have been programmed into each controller, to match
occupancy patterns.
The eTRV system controls room temperatures and
responds to opening windows as programmed, and a
reduction in gas consumption was observed at the majority
of sites. However, the battery life was shorter than expected
and the equipment was not sufficiently robust for the
environment, with numerous eTRVs being dislodged.
When it became apparent, 18 months ago, that a longterm solution was not available, the eTRVs were replaced
with traditional TRVs. The decision was taken with NWAS
and was funded from savings made under the contract.

money today to that of money in the future,
taking inflation and returns into account. This
enables a financial assessment with greater
accuracy of costs, which is important if the
project is to be financed externally.
A cornerstone of all EnPCs is regular
and unbiased reporting of actual v target
performance. An independent measurement
and verification (M&V) report ensures
accurate, transparent and robust validation
of the stated savings. An M&V plan was
developed and agreed with NWAS before
signing the contract; this quantified the
energy savings in kWh and detailed methods

“A cornerstone of all EnPCs is regular
and unbiased reporting of actual v
target performance”
NWAS station after the work was
carried out

The payback period and cost savings were calculated for each category,
and a marginal abatement cost curve (MACC) generated (see Figure 1).
This is a useful visualisation of the energy-saving measures (ECMs)
available, and a range was then selected that met the criteria for payback
and cost savings.
Numerous methods are used to determine the relative benefits
of competing energy-savings proposals. The MACC assesses the
payback period and cost savings for each ECM, which is a good tool
for evaluating the merits of a large number of possible solutions. When
the shortlist of likely solutions is produced, an alternative assessment
method is used. Net present value (NPV) compares the present value of
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Annual energy savings

of measuring and calculating the guaranteed savings. It is the
framework for the quarterly and annual M&V reports. Energy
liaison meetings are also held quarterly to discuss performance
against targets and invoicing.
An annual energy-savings chart outlines the variance
between targeted and validated actual savings. At NWAS, the
level of savings between the first and second years was very
similar, and the greatest savings were from LED lighting (see
Figure 2). The reports also established that two technologies
suffered reliability issues, with micro CHPs suffering
breakdowns, and electronic thermostatic radiator valves having
to be replaced. (See panel, ‘Reliability issues’.)

1 Controls electricity
savings 2 Micro CHP
3 Others 4 eTRV and
controls gas savings
5 Operational savings
6 Solar PV 7 Lighting

1
2
3

Figure 2: The greatest
excess energy savings were
from the LED lighting

4
5
6
7

Results
The contract exceeded its energy-saving objective by an average
of £30,000 in 2016 and 2017, and is on target to deliver on all
its guarantees, which include reducing CO2 emissions by 9,300
tonnes and saving more than 25MWh energy by 2029. It will
give cost certainty to NWAS for maintenance activities for the
remainder of the contract.
Excess financial savings are shared between both parties,
offering an incentive to exceed annual targets. This is an
essential element of any EnPC and has fostered an innovative,
collaborative approach to maintenance and regular monitoring
of energy targets.
Crucial to ensuring equipment delivers the targeted
savings for the lifetime of the contract is the comprehensive
commissioning of all energy-saving measures, a partnering
approach with the client, and a robust maintenance regime.
‘Our partnership with Imtech has developed into an open,
collaborative relationship,’ said Gilfoyle. ‘The energy and cost
savings delivered have exceeded our expectations, and those
guaranteed by Imtech and the CEF. This is particularly pleasing
as it directly benefits our frontline patient care.’ CJ

“The team undertook an
assessment of the historic energy
consumption and compared it
with CIBSE benchmarks”
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Energy hierarchy
at NWAS

Target savings

03

Stage three:
Use renewable
technologies

02

Stage two: Use energy efficient equipment

01

Stage one: Reduce the demand for energy
Stage one: demand for energy was reduced by installing improved BMS controls and
thermal insulation
Stage two: energy efficient equipment included LED lights and condensing boilers
Stage three: solar PV renewable technology installed at nine sites
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HIGH
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We bring our design and engineering
excellence to a wider Combined Heat
and Power (CHP) range, and alongside
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performance and reliability along with our
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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

Applying combined heat and
power (CHP) in heat networks
This module explores some of the significant factors
involved in the successful application of a productive
CHP-linked heat network
The successful application of combined heat and power (CHP) with heat
networks depends on a collection of parameters that are contingent on both the
site location and the particular purpose. Without a proper understanding of the
specific application, such installations risk missing their mark as a financial and
environmental success. This CPD will explore some of the considerations that are
essential for a productive CHP-linked heat network, and develops from CIBSE
Journal CPD modules 98 (August 2016) and 117 (November 2017).
The UK has at least 14,000 heat networks – of which about 2,000 are district
heating and the rest communal – that together supply around 2% of UK buildings’
heat demand.1 The rise of the ‘microgrid’ and the ‘smart’ grid offers increasing
opportunities to maximise the utility of disparate, independent, distributed power
generation. A recent Ernst and Young report2 ‘estimated that it will cost the same
to self-generate and store power as it will to buy from an energy provider by 2022
in Europe’. The general uncertainty in UK grid-supplied electricity has been
somewhat abated by the continued ‘capacity market auction’ – which recently
purchased backup capacity for the grid at much reduced prices3 – as well as the
overall reduction in UK electricity use (demand fell by an estimated 2% in 2017,
and since 2010 has fallen by 9%4). However, as the ‘spark-gap’ – the price difference
between natural gas and grid electricity – typically reduces, the trend to switch to
electricity increases. Nonetheless, high-efficiency gas appliances such as CHP can
play a role in the bridge to decarbonisation, and allow local security in the supply.
As with most successful engineering projects, a successful heat networkintegrated CHP project is delivered through holistic, joined-up and monitored
design implementation and operation. The UK’s heat networks code of practice,
CP15, notes that ‘this is often made more difficult by the fragmented nature of the
industry and the procurement of schemes. It is common to find that the feasibility
work is carried out by a consultant, the detailed design and construction by a
design and build contractor, and the operation and maintenance by a separate

operating company’. As can be seen in Figure
1 (extracted from CP1), a heat network will
cross the domains of several traditional trades
and contractors, so will require properly
planned integration from the conceptual
evaluation of the project through to its
operation and management.
The characteristic features illustrated in
Figure 1 allow effective integration of CHP
into the heat network for it to operate for
the longest period of time at the highest
overall efficiency. The thermal store, A, is
used to minimise the use of the peak (topup) boiler and maximise income from CHP
electricity, as it can be used to absorb heat
when there is an economic opportunity
to generate electricity but insufficient
instantaneous heat demand from the heat
network. The control valve, B, can be used to
provide variable primary flow temperature.
The variable speed pumps, C, are selected
so that they can readily meet the range of
duties for the demand pattern that would be
required to meet the variations controlled by
monitoring representative pressures in the
heat network.
The differential pressure control valve,
D, limits the maximum flow and limits the
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Figure 1: Some typical features of an
example efficient heat network5
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pressure across the two-port control valve,
F, that is used to provide the variable flow to
the plate heat exchanger, H. The two-port
control valve ensures a variable volume water
flow in the heat network that is able to meet
the heat demand of the secondary networks
in the individual buildings. The temperaturecontrolled bypass valve, E, maintains flow
temperatures above a minimum level at times
of low demand.
The plate heat exchanger, H, is selected for
a close approach temperature (see Figure 2)
to provide the best potential for the heat in
the secondary network – CP1 recommends
that the approach should not exceed 5K.
These are typically the key functional
elements of heat interface units (HIUs), and
there can be an advantage in employing
separate heat exchangers for the heating and
the domestic hot-water loads.
The heat meter, G, is used both to
encourage careful use of energy (through
digital displays) and to provide energy-use
data to the user and operator. The twoport control valve, J, maintains low return
temperature and would include a balancing
facility to set flowrates and the return
temperature. Individual heat emitters, K,
are sized to give low return temperatures,
increasing the use of the potential heat
from the system. The local control, L,
should provide an easily accessible interface
to the non-expert user as a means of setting
and monitoring desired heating and hotwater requirements.
In the UK, the companies licensed to
distribute electricity – the distribution
network operators (DNOs) – are concerned
about embedded generation that can
potentially imbalance the electrical supply
grid. However, the use of synchronous
CHP units – which can be operated
in isolation from the grid or used in
parallel with it – helps to ensure a robust
supply. Smart grid technology can allow

Temperature
cross

Primary outlet
temperature

Figure 2: Hydraulic temperatures in a
crossflow plate heat exchanger between
a heat network and building systems

Secondary inlet
temperature from
building system

DNOs, in particular applications, to access technology remotely to match load
supply and demand.
The Committee on Climate Change estimates that around 18% of UK heat will
need to come from heat networks by 2050 if the UK is to meet its carbon targets
cost-effectively, and smaller community projects can play an important part
of the heat network mix. Heat networks with CHP could be applied anywhere
there are multiple heat users, but to make it economically and environmentally
effective, such schemes are practically limited to areas with higher density of
heat requirement. As discussed in an AECOM report6: ‘The main driver of the
cost of a new heat network is the length of underground pipework required. It is
therefore preferable to limit the distance between heat customers, by prioritising
areas of higher-density development… Previous research into the economics of
district heating and CHP has suggested that a threshold of 3,000kW·km-2 can
give [appropriate] financial returns… and all potential CHP and district heating
schemes should be assessed on a case-by-case basis, taking into account local
conditions and heat users, and financial models… and the viability of district heating
and CHP schemes depends on what the alternative options are to achieve the
required CO2 reductions.’
The ‘correct’ sizing of CHP
The thermal output from CHP may be ‘oversized’ in order to meet the needs of
prioritised electricity generation. This could mean that any heat that cannot be
usefully employed would need to be ‘rejected’ (or stored), reducing the immediate
local efficiency of the system – potentially making a particular installation of CHP
a less efficient overall form of generation. An hour-by-hour profile (modelled or
using measured data) is the preferred method to examine the heat demands. This
is used to identify the requirements for both heat generation and storage, as shown
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in Figure 3. When less detailed data is available, it is the night/day split – which
typically is a function of both heat demand and electricity price – that should always
be modelled, as the differences in night and day operational costs and heat demand
are normally significant.7
Appropriate thermal load matching is key to the hydraulic design – the output
of the selected CHP unit is typically matched to the system’s thermal base load
to ensure maximum running hours. By using thermal stores, the operational
effectiveness can be maintained across a greater proportion of the time – enabling
plant to operate at full thermal output for fewer hours, rather than at part-load,
where it would be less efficient. This can also enable the import of cheaper grid
electricity – without the need to operate the CHP – through flexible tariffing,
while still being able to supply heat (from the store). Appropriate integration with
the management controller is essential to ensure the thermal store is effectively
loaded and unloaded.
The effectiveness of the hydraulic system operation will be dependent on
meeting design temperatures, flowrates and pressure drops.
CP1 recommends that flow and return water temperature difference in the
primary heat network under peak demand conditions should normally be greater
than 30K for new buildings, to reduce the capital costs of the network. As discussed
by Crane8, using a lower return temperature means reduced pipe sizes. He notes
that ‘most new heat networks operate at around 5K delta T – commonly 80/75°C
because of poor design and/or commissioning. But if a 45°C return temperature
can be achieved, along with the specification of pipes two sizes smaller, then heat
losses are reduced by 43%, for an unchanged insulation specification’. If return
temperatures are reduced to 40°C, it ensures the CHP will operate at a greater
efficiency by allowing condensation in flue gases. Orchard9 argues that even lower
return temperatures, which are possible when supplying domestic hot-water
systems, can provide a significant benefit from the potentially useful energy –
and exergy – in the heat supply. Water treatment and filtration, together with
continuous commissioning (and maintenance), are required to ensure that the
system operates as efficiently as possible.
A common recommendation is that the CHP is matched to the base electrical
load so that the CHP can run economically for the greatest time. In this mode, it
will generate electricity that will be used locally and the consequent heat will be
used within the building (or heat network) so that the overall system performs most
effectively. As the technologies for electrical battery storage improve – together
with the increasing numbers of electric vehicles being connected into a ‘smart’ grid
– the opportunities to store electrical power effectively are more feasible, so may
disrupt the convention of matching installed capacity with electrical base loads.
An example of alternative thinking is illustrated in Reindl’s recent paper10 on
‘microgrids’ in applications where cooling is required, showing that there are
potential benefits from using cool thermal storage charged by running electrically

| CHP

powered chillers at times of excess power
availability (as opposed to using current
battery technology).
Fundamentally, good-quality electrical
network design is, of course, important and
that would include the economic sizing of
electrical cables, controls and interfacing
with the building and network management
system. For smaller CHP units – which are
not connected to a local ‘microgrid’ – the
local DNO will be able to advise if the CHP
can be connected to the grid and whether
it will accept exported power. In the case of
CHP that is matched to electrical base loads,
there will be little reason to export electricity
to the grid.
Conclusion
There are some significant benefits of
including CHP as part of a heat network,
such as for a community heating application
– greater security, lower transmission losses
and grid independence. It is important to
consider thermal and electrical demand
carefully when sizing the CHP within the
scheme, to ensure that both the heat and
electrical energy may be usefully employed.
Properly designed and operated thermal
storage can help to reduce the need for
heat rejection and lessen the requirement
for the use of boilers to meet peak demand.
As with all building services projects,
commissioning is a vital part of the process
to ensure operational performance matches
the design requirements and expectations.
The larger CHP manufacturers have
extensive experience in the successful use
of CHP in local applications, as well as in
more extensive heat networks, and can offer
invaluable advice when assessing feasibility.
© Tim Dwyer, 2018.

■ Turn to page 50 for further reading and references.
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modelling with thermal
store over a 24-hour period
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Module 130

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

August 2018

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

1. Approximately how many district heating heat networks

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

are there in the UK?
A

200

B

1,400

C

2,000

D

14,000

E

20,000

2. What approach temperature is recommended for

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

.....................................................................................................................
.....................................................................................................................
Postcode ...................................................................................................

crossflow plate heat exchange between the heat network
and the building system?
A

1K

B

3K

C

5K

D

7K

E

9K

3. In the example of CHP modelling with thermal store over a
24-hour period, which of these times has the lowest heat
load supplied directly by the CHP?
A

7am

B

8am

C

7pm

D

8pm

E

11pm

4. What return temperature is suggested to ensure that the
CHP will work most effectively in condensing mode?
A

80°C

B

70°C

C

60°C

D

50°C

E

40°C

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

The CIBSE Journal CPD Programme
If you would like to receive information about Remeha, the sponsor of this
CPD module, please tick here:
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

Further reading:
Several excellent guides can assist in the design and operation of effective CHP and
heat networks. These include:
CP1, Heat Networks: Code of practice for the UK – an excellent reference that is
currently being revised after an open consultation. It is planned to go to public review
in autumn 2018.
CIBSE AM12, Combined heat and power for buildings – provides extensive guidance.

References:
1
2

5. What (possibly disruptive) suggestion by Reindl is
reported in the article?
A

CHP should be operated in condensing mode

B

Electrical generation not required by the network can be
effectively ‘stored’ using chillers and cold thermal stores

C

Separate heating and hot-water heat exchangers may

3
4
5
6
7
8

improve overall system effectiveness
D

That at least 3,000kW·km-2 heat density is required to
give appropriate financial returns for heat networks

E

9
10

Heat networks market study – Update paper, UK Competition and Markets Authority,
May 2018.
When energy customers go off-grid, will utilities be left in the dark?, Ernst and Young,
go.ey.com/2msBitY – accessed 1 July 2018.
bit.ly/2zLdvih – accessed 1 July 2018.
The European Power Sector in 2017 – The Tipping Point, bit.ly/2zW2Hhw – accessed 1
July 2018.
Heat Networks: Code of practice for the UK. CP1, CIBSE/ADE, 2015.
Hertfordshire Renewable and Low Carbon Energy Technical Study, Aecom, March 2010.
CIBSE AM12 Combined heat and power for buildings, CIBSE 2013.
Crane, M, Energy efficient district heating in practice – the importance of achieving low
return temperatures, CIBSE Technical Symposium Edinburgh, 2016 –
cibse.org/symposium
Letters, CIBSE Journal May 2015.
Reindl, D, Sustainable microgrids with renewable generation: decoupling the load with
cool TES, ASHRAE Houston Conference, 26 June 2018.

To reduce the return temperature to reduce pipe
heat losses
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New CIBSE
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Programme

Build confidence
and competence
with CIBSE Training

September – December 2018

Find the right training for you:

Energy
Assessor
Training
Lighting

Facilities
Management
Energy
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Fire Safety

Mechanical
Services

Water
Services
& Public
Health

Digital
Engineering

Electrical
Services

10% off* using discount code: JOURNAL18
Book online at: www.cibse.org/training
Alternatively, CIBSE can provide in-house training delivered directly to you.
Training multiple staff at once is the most cost effective way to develop employee skills at your organisation.
All CIBSE Training courses can be delivered directly to you and your team at preferential rates**.
Simply email training@cibse.org quoting “JOURNAL AUGUST” for more information.
*Offer expires on 1 September 2018. This offer can be used on both member and standard ticket rates but not in addition to any other discount offers.
**In-house courses are only available in the UK and Europe with a minimum of six delegates per course.
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High doors are no barrier
to Nortek air curtains

Mitsubishi Electric strikes up
a very special relationship

Nortek’s ABX range of industrial air curtains is
ideal for exceptionally high doors and complement
its ErP-compliant heating appliances. The curtains
help block incoming winds and stop warm air
escaping by delivering a powerful barrier of heated
air across the width of the doorway. Units can be
fitted easily within existing or new buildings, and
help create a more cost-efficient and comfortable
indoor environment. Eight models are available, for
door widths from 2m to 6m and up to 9m high.
■ Call 01384 489700 or
visit www.nortekhvac.com

Mitsubishi Electric will become a new
official partner of Special Olympics GB
for the next two years.
As the largest provider of a yearround, all ability, sports programme
in Great Britain, Special Olympics GB
supports more than 10,000 athletes
with intellectual disabilities on a
continued basis.
‘We are delighted to support the
work this incredible body does to enable
athletes to realise their full potential,’
says Itaru Watanabe, Mitsubishi Electric UK branch president. ‘Everyone makes assumptions about the
limits of people with intellectual disabilities, and we are pleased to help confound preconceptions and give
these amazing athletes the chance they deserve.’
Mitsubishi Electric, which is also a partner of Special Olympics in Italy, is now encouraging its
employees to undertake vital fundraising for Special Olympics GB across the country. The company’s
employees will also be volunteering at Special Olympics GB’s regional events and will have a presence at
the 40th Anniversary Games in Stirling this month.
■ Visit https://les.mitsubishielectric.co.uk/

Pure Air offers industry-beating
three-year warranty on Hitachi chillers
Hitachi distributor Pure Air Distribution is offering a new
three-year manufacturer’s warranty on all Hitachi Samurai
chillers. The warranty applies to the Samurai H and S Series,
the high-efficiency, air-cooled Samurai L and M chillers, and
the high-efficiency, water-cooled and condenserless models.
Hitachi’s Samurai range is designed to deliver energy
performance that complies with Ecodesign Directive Tier 2 for
comfort cooling and heating. The latest models also operate
with a smaller refrigerant charge, without reducing capacity
levels, in accordance with F-Gas regulations.
■ Visit www.pureairdistribution.co.uk

Mikrofill equipment top of the
class at Shipston High School
Construction of a two-storey, stand-alone block
at Shipston High School, Warwickshire, featuring
nine classrooms, office space and a reception
area, got under way in 2017. Situated next to the
existing school, it has been designed so staff and
pupils can move around the site safely and easily.
Building services engineers Built Environment
Consulting selected two Mikrofill Ethos 90kW
stainless steel condensing boilers, with a
Mikrovent low loss header and pressurisation
package, to serve a radiant panel system and LST
radiators. The boilers’ combined modulation of
20 > 1 (180 > 9 kW) and NOx levels of 33 mg/kW
far exceed legislative requirements.
The hot water is covered by an Extreme
200l loading cylinder, designed to maximise
condensing boiler efficiency by operating at a
Δt of 30°C. Coupled with an unvented kit, it can
produce more than 2,000l/hr at 60°C.
■ Call 03452 606020 or
visit www.mikrofill.com
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Grundfos scores in Russia
The World Cup is one of the most
watched sporting tournaments,
attracting audiences of more than
three billion globally.
This summer’s tournament,
featuring teams from 32
countries, was hosted by
Russia for the first time, and the
championship was played in 11
cities spread across 1,800 miles.
A total of 12 football venues were
used, which – together – offered
capacity for 581,118 fans to watch
the action first-hand.
To ensure the venues met a
range of pumping demands –
including water supply, heating
and ventilation, drainage
and cooling – and to provide
fire-protection systems, 850
Grundfos units were also present
at the 2018 World Cup.
It is not the first time Grundfos has been selected as a key player at a major sporting event; the company
was also present at recent Olympic Games and other major spectacles around the world.
■ Call 01525 850000 or email grundfos-uk@sales.grundfos.com
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Carrier’s new AiroVision 39CP AHUs deliver efficiency and
performance in a modular package

High-specification Cat B fit-out
for 8 Waterloo Place
AET Flexible Space has completed a Cat-B fit-out
of a CAM-C Direct Expansion system – with
underfloor supply air and underfloor return air – on
the second floor of 8 Waterloo Place, London, for
the incoming tenant, a wealth management firm.
The CAM-C downflow unit supplies conditioned
air into the plenum beneath the raised access
floor, which serves as the ventilation zone. This
is divided into supply and return air paths using
airtight, relocatable baffles and the CAM receives
spent air back at floor level for reconditioning.
■ Call 01342 310 400 or email
aet@flexiblespace.com

Carrier’s new Eurovent-certified AiroVision
39CP air handling units (AHUs) feature
plug-and-play functionality in a modular
package. This enables the units to be
configured for many applications and to be
used as the heart of a building’s ventilation
system. Carrier is a part of UTC Climate,
Controls & Security, a unit of United
Technologies Corp.
Available in nine sizes, with two casing
designs, the units are suitable for standard
fresh air-based ventilation, as well as
low-temperature applications. The range
is equipped with high-performance, highefficiency components, including: heat exchangers with up to 85% efficiency; high-efficiency direct-drive
fans; and coils/filters with low pressure drop, to deliver outstanding performance, low running costs and a
long operational life.
An extensive range of options enables the units to be customised for use in many applications. Its
versatility means it can be configured to suit the precise technical requirements of almost any application.
■ Visit www.carrier.com or follow @Carrier on Twitter

Vent-Axia delighted by new
clean-air strategy consultation

Trusted partnership
delivers ideal solution for
major engineering firm
After 45 years of operating the same heating
system, a global engineering company in
Eastbourne is expecting an energy efficiency
increase of at least 20% thanks to a collaboration
between Ideal Commercial Boilers and
Independent Heating and Cooling (IHC).
This firm’s building is split into eight zones of
offices and manufacturing areas, with varying
demands throughout the day. When the boiler
system started to leak and become costly to run
and maintain, Ideal Commercial recommended
five 150kW Evomax boilers, totalling 750kW. The
Evomax can modulate a 5:1 turn down as heat
demands are reduced.
Ideal Commercial’s typical Frame and Header
kits offer inline and back-to-back cascade options
of up to six boilers, with a combined capacity of up
to 600kW. To accommodate the higher output,
a bespoke header was supplied, for quicker
installation and a more cost-effective solution.
IHC also developed a specialist, web-based
controls system, CO2vert, so the building manager
can control the system remotely.
■ Call 0844 543 6060,
email commercial@idealboilers.com or
visit www.idealcommercialboilers.com

Ventilation manufacturer Vent-Axia has welcomed the Department
for Environment, Food and Rural Affairs’ Clean Air Strategy
consultation. The draft strategy outlines the government’s ambitions
to reduce air pollution, making air healthier to breathe. It includes
a section on ‘Action to reduce emissions in the home’, which gives
practical steps that households can take to reduce exposure. These
include ensuring homes are adequately ventilated and making
informed choices about the products they use.
■ Call 0844 856 0590 or
visit www.vent-axia.com or www.cleanairday.org.uk

Stokvis R600 Evolution boilers for school’s summer upgrade
Queen Mary’s High School, Walsall, is now benefiting from three
Stokvis Evolution boilers. The upgrade to its heating system not
only improves energy performance and reduces maintenance
requirements, but also features one of the manufacturer’s
GCD044 BARE plate heat exchangers, to offer separation from
the very old existing heating circuits. The R600 Evolution range
includes seven models offering outputs from 142kW to 540kW,
combining high economy with compact dimensions. The boilers
are all designed to pass through standard doorways, and are
ideal for tall buildings as they provide 8bar maximum pressure.
■ Call 020 8733 3050 or visit www.stokvisboilers.com

Rinnai training courses tailored for
contractors, installers and specifiers
Rinnai is running a series of contractor/installer-based
training courses, with the first taking place last month.
The courses – titled Rinnai Installation, Service and Repair
– take place at the company’s headquarters in Runcorn,
Cheshire, and the next ones are on: Thursday 30 August
and Thursday 27 September.
Rinnai’s programme of training modules has been
revised to meet and exceed the needs of heating engineers
and contractors, as specifiers from all sectors strive for
energy-saving benefits and high performance.
■ Visit www.rinnaiuk.com
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SPC saves the day with quick turnaround on replacement AHU coils
SPC, a British manufacturer of heating and
cooling coils, fan convectors, trench heaters,
radiant panels and heat pipes, has supplied
a quick turnaround, multisection coil to
the Merseyside Maritime Museum, in Albert
Dock, Liverpool.
The museum needed a specialist solution
for a site with access issues and a corrosive
marine environment. SPC was approached by
the contractor as specialists in projects where
replacement coils are required in air handling
units and ductwork. SPC quickly conducted a site survey to ensure the correct equipment was specified
for the job and offered specialist support to the contractor and client throughout the process.
Andy Kirk, coil and heat pipe product manager at SPC, said: ‘The client was keen to get the cooling
coil performing to their original specification before an event taking place at the museum. SPC visited
the site to ensure the new multisection coil could be manoeuvred into the plantroom, and would surpass
the performance of the existing coil.’
■ Call 0116 249 0044 or visit spc-hvac.co.uk

Elco launches series of
‘Knowledge Videos’
Elco Heating Solutions has produced a new
collection of informative videos, explaining the
key technological principles employed when
manufacturing its commercial gas condensing
boiler range.
Consisting of three videos, the collection gives
viewers clear, concise and visually impressive
reasons for choosing Elco, including: low-water
content technology; emissions and efficiencies; and
stainless steel.
The videos complement Elco’s latest commercial
gas brochure, which offers insights into the
company’s extensive range. All the videos can be
viewed at www.elco.co.uk/knowledge
■ Call 0208 800 0124

Colt wins global ‘best of the best’ design award
Building services specialist
Colt Group has won a
prestigious international Red
Dot Award for excellence in
product design.
Its Coltlite CLST louvred
natural ventilator was one of
just 69 products – out of 6,300
entries from 59 countries – to
receive the highest accolade in
the competition, The Red Dot:
Best of the Best prize.
The awards, which have
been running since 1955, are
an internationally recognised
seal of product design quality
and innovation. The Hampshire-based climate and smoke-control company submitted the Coltlite to a
rigorous testing and evaluation process in front of a 39-strong international judging panel, drawn from a
wide range of industries.
Only the best products in each category receive ‘Best of the Best’ prizes, and among other winners are
Ferrari, Philips, Bulgari, Porsche and Sony.
‘All of the designs have one thing in common – they represent the current status of product design and
give insights into its future,’ a judging panel statement said.
■ Visit www.red-dot.de
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Rinnai continuous flow and
solar panels replace stored hotwater system at castle
Rinnai, manufacturer of continuous-flow
hot-water heating units and systems, has
completed an installation at Peckforton Castle
in Cheshire, replacing the old direct-fired, stored
hot-water system.
Two HDC 1500i units were linked to solar
panels as the main hot-water heating source by
contractor A P Mitchell.
Built in 1842 and completed in 1851, Peckforton
Castle is a Victorian country house and is
recorded in the National Heritage List for England
as a Grade I listed building.
■ Visit www.rinnaiuk.com

It’s a family affair
McDowall is an established name for Hamworthy
Heating’s customers in Scotland. Established
by Willie McDowall in 1981, McDowall Modular
Services acts as sales agent for Hamworthy
products in the country. This year, the company
welcomed the third generation of the family –
Willie’s grandson Adhamh – to the business.
The relationship started when Willie McDowall
heard about Hamworthy’s Hydrotherm cast-iron
boiler. This model was introduced from the US in
1967, and was the first modular boiler in the UK.
It was the reason Willie joined Hamworthy as a
sales manager in 1970.
In 1981, being an experienced marine engineer
who had travelled all over the world, he saw the
opportunity to offer the whole ‘sales and service’
package in Scotland, and became an independent
sales agent for Hamworthy products. His son
Derek, a service engineer, joined the business in
1984 and now manages it with his father.
■ Call 01202 662500,
email sales@hamworthy-heating.com or
visit www.hamworthy-heating.com
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Nuaire’s XBC improves wellbeing at
Eastern High

Taking heating to
new heights
with Myson

Students and teachers are benefiting from improved air quality
in the newly built Eastern High School in Cardiff.
Nuaire’s XBC heat-recovery units were installed to help the
school achieve ambitious energy targets. It has been awarded
an Energy Performance Certificate grade A and an Excellent
Breeam 2014 rating.
Operations manager Tony Williamson said: ‘The new systems
are far more user-friendly, and the air quality in the new campus
is far superior to that of the old school.’
■ Call 029 2085 8200 or visit www.nuaire.co.uk

Air Handlers Northern
Alfred Procter House
Bute Street
Salford
Manchester
M50 1DU
■ Call 0161 745 8888,
fax 0161 743 9190,
email sales@airhandlers.net or
visit www.airhandlers.net
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Myson has introduced the
new LST Vertical. Designed
with safety in mind, it comes
equipped with a round steel
casing that ensures pipework
is concealed.
It also has a 10-year
warranty for the emitter and
casing, fully complies with
NHS guidance notes 1998,
and is now protected with antibacterial paint.
The new LST Vertical is
the slimmest and widest
panel LST on the UK market,
with widths ranging between
420mm and 870mm. It joins
the rest of the LST family,
creating a range of 94 stocked
sizes in total. A heating
solution for hospitals, care
homes and schools.
■ Visit www.myson.co.uk
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Air Handling

Energy Efficiency

Ground Source Heat Pump
Installations

Manufacturer of high quality bespoke AHU’s.
Specialists in refurbishment and site assembly projects.
Rapid delivery service available.

Meeting Renewables Targets

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

Tel: 02392 450889
Fax: 02392 471319
www.groenholland.co.uk
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APPOINTMENTS

Tel: 020 7880 6215 Email: cibsejobs@redactive.co.uk

A pioneer in sheet metal industry, Seagull is a Dubai
based company having presence and projects across
the UAE, Oman, Saudi Arabia, Qatar, Bahrain,
Pakistan, Afghanistan and Sudan
We are looking to hire a Production Manager / Operations Manager / Product Development Manager on full time
or part time basis.
You should have a minimum 10 years experience in the ﬁeld of manufacturing and supply of ﬁre dampers, smoke
dampers, volume control dampers, VAV boxes, grills and diffusers.
Job Location:
Primarily the location of appointment is Dubai, United Arab Emirates but we are ready to discuss if somebody is
willing to work on part time basis from the United Kingdom.
Job Function:
• Sourcing of the required machinery and materials to set up the production lines to produce above mentioned products.
• Setting -up the production lines in a professional and productive way.
• Detailed knowledge about international testing standards, requirements and procedures for all the above
products.
• Knowledge of American testing standard procedures especially UL testing standards would be preferable.
Salary - negotiable.
Interested candidates should send their cv’s to contact@seagull.ae
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Pride and prejudice
Engineer Max Fordham is striving for an environment
where people feel safe to speak out to create a more
inclusive culture, says senior partner Tamsin Tweddell

T

he construction industry was represented at Pride in London for the
fourth year last month. More than 260 people from 23 construction firms
represented #BuildingEquality at the march, and were easy to spot alongside
a JCB painted in rainbow colours, provided by Flanner Plant (see image above).
#BuildingEquality was also represented at the Manchester Pride parade for the first
time last August, when more than 60 members attended the parade.
A survey by Construction News found that more than half (56%) of 1,045 lesbian,
gay, bisexual and transgender (LGBT) respondents were not comfortable being
open about their sexuality or gender at work, while more than a quarter (28%) had
experienced an offensive or inappropriate comment in the workplace over the past
year. #BuildingEquality was established to help increase awareness of LGBT issues.
It’s currently focusing on driving change through contractors and the supply chain.
Consultant engineer Max Fordham, meanwhile, has recently started to broaden
its work on inclusion to encompass all strands of diversity, after an anonymous
survey suggested a small, but significant, number of workers had experienced
exculsionary behaviour or language. Senior partner Tamsin Tweddell explains
how the firm is seeking to create an industry culture that makes people from all
backgrounds feel comfortable in the workplace.

Why did you decide to address diversity in the workplace?
We started looking at diversity and inclusion three years ago, when a junior
engineer raised a question to our management group. It’s fair to say that what we’ve
done since has focused on female engineers. More recently, people started asking
why we were just talking about gender, so we want to widen the conversation.

Is diversity an issue in the industry?
Two years ago, we added a question to our annual stress survey. We asked people
if they had experienced, or witnessed, unfavourable treatment or language in
a working environment related to protected characteristics.1 The number who
answered ‘yes’ to this question was small but significant, but we didn’t know who
they were or what the context was.

How will you identify the severity of the issue?
Female representation in engineering is the majority minority issue, and there is

enough data that you can look at the trends.
With the other groups, a visibility problem
can create additional barriers to inclusion.
We want to understand the issues referred
to, so we’re inviting people to engage with
us in small group discussions, one to one, or
anonymously. We’re trying to find out about
barriers that exist in our company or the
wider industry, and to understand, so we’re
in a good position to remove them.
We did a first briefing recently and got a
really good response. One thing we’re trying
to do is to encourage people who have had
a difficult experience to share it with us.
People are starting to share.

What do you want to achieve?
There are two goals for the initiative: we want
to improve retention and progression of staff
in under-represented groups, and increase
the diversity of the intake. Ultimately, we
want to create a culture where everybody
feels comfortable being themselves. This is
how to get the best out of our workforce.

How can you change the culture?
Private jokes in public spaces don’t work. We
want everyone to feel confident to challenge
hurtful or inappropriate language. This
can be done on a peer-to-peer level and we
are committing to following up on similar
occurrences outside the office.
It’s going to be hard starting this
conversation, but – depending on the severity
of the issue – we will take the standpoint
that people have good intentions but make
mistakes. It’s not that they’re necessarily a bad
person, but we want them to think about this.
People use language that is unintentionally
hurtful, but it’s better not to use this language
at all. We’re trying to move on from shrugging
and saying, ‘these things happen, put up with
it’. We won’t put up with it any more.
We don’t want to make people feel
excluded – and whether it’s through a lack of
awareness or thought, language can have that
effect. We also don’t want to come across as
the fun police, but if everyone can feel they
are on the same page at a grassroots level, it
will be a lot easier.
■ TAMSIN TWEDDELL is a senior partner at
Max Fordham

NOTE
1 The nine protected characteristics under the
Equality Act 2010 are: age; disability; gender
reassignment; marriage and civil partnership;
pregnancy and maternity; race; religion or belief; sex;
and sexual orientation.
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EVENTS
NATIONAL EVENTS
AND CONFERENCES
9th Symposium on
Lift and Escalator
Technologies

19-20 September,
Northampton
With keynote speaker Dr Bryan
Laubscher, of the International
Space Elevator Consortium
(ISEC), which promotes the
development, construction and
operation of space-elevator
infrastructure. Dr Laubscher will
also give a talk on the evening
of 18 September, hosted by the
University of Northampton.
https://liftsymposium.org

CIBSE Young Engineers
Awards

HIGHLIGHTS

11 October, London
Encompassing the Graduate
of the Year and the Employer
of the Year accolades, these
awards recognise and reward
the innovative thinking, hard
work and skills of graduate
engineers, while showcasing
and championing employers
who are committed to
developing and encouraging
young talent.
www.cibse.org/yea

SLL LightBytes series
2018-19

Nick Mellor (top)
and Richard Peters
will speak at the 9th
Symposium on Lift and
Escalator Technologies
in September

18 October, Birmingham
29 November, Belfast
24 January, Liverpool
28 February, York
28 March, Bristol
25 April, Edinburgh
9 May, London
The Society of Light and
Lighting (SLL) LightBytes
series for 2018-19 has been
announced. The new series
will feature sessions on the
themes: How to specify a
luminaire; retrofit and upgrade;
emergency lighting; and
Internet of Things.

Heat networks code of
practice
25-26 September, London

CIBSE TRAINING

For details, visit
www.cibse.org/training
or call 020 8772 3640
Energy surveys
2 August, London

Below-ground building
drainage
3 August, London

Overview of IET wiring,
half-day update
22 August, London

ISO 50001: 2011 Energy
management systems
29-31 August, London

Surface water source
heat pump systems –
implementing
26 September, London

Building services
explained
26-28 September,
Birmingham

27 September, London

Introduction to
heat networks code
of practice
28 September, London

Gas safety regulations
28 September, London

Overview of IET wiring
regulations

2 October, London

14 September, London

Low carbon consultant
design training
17-18 September, London

Fire risk assessment
to PAS 79
18 September, London

Earthing and bonding
systems
20 September, London

Energy efficiency
building regulations
21 September, London

Building services
one-day overview

21 September, London

Surface water source
heat pump systems – an
introduction
25 September, London

Sanitary and rainwater
design
Design of heating
and chilled water pipe
systems
2 October, London

Lighting: Legislation and
energy efficiency
3 October, London

Emergency lighting to
comply with fire safety
5 October, London

Practical controls for
HVAC systems
5 October, London

Energy Savings
Opportunity Scheme
9 October, London

Electrical services
explained
9-11 October, London

Energy efficiency
building regulations:

Build2Perform Live
27-28 November, London
Phil Draper

The programme for this year’s Build2Perform has been announced. After the
success of last year’s inaugural event, the diverse programme again showcases
the broad range and depth of knowledge and specialisms encompassed
within the building services industry. Sessions will cover: issues for engineers
post-Grenfell; environmental policies for resilient cities; health and wellbeing;
modelling competence; acoustics; natural ventilation; building performance in
schools; legislation; lighting; controls; future innovations; and many more.
Among the speakers already confirmed are: Phil Draper, of Cavendish
Engineers; Dr Lia Chatzidiakou, of the Centre for Atmospheric Science,
University of Cambridge; Chris Twinn, of TwinnSustainabilityInnovation;
Dr Owen Connick, of Breathing Buildings; and Jo Harris, chair of the CIBSE
Maintenance Task Group.
The two-day event is free to attend, and will also feature more than
60 exhibitors from major manufacturers and suppliers within the building
services engineering sector. To see the full programme and to register visit
www.build2perform.co.uk

10 October, Manchester

Standby diesel generator
11 October, London

Fire safety in purposebuilt blocks of flats
12 October, London

Power system harmonics

Mechanical services
explained

11-13 September, London

Part L

Building services
explained

16-18 October, London

Low carbon consultant
design

17-18 October, Birmingham

Fire detection and alarm
systems for buildings
BS 5839 Part 1
18 October, London

Heat networks code of
practice

18-19 October, Manchester

Below-ground building
drainage
19 October, London

CIBSE GROUPS,
SOCIETIES AND
REGIONS

For more information
about these events, visit:
www.cibse.org/events
West Midlands: Social –
speed hill climb
4 and 25 August, Alderbury
Motor speed climb at
Loton Park.

South Wales and South
Wales YEN: Bingo lingo
17 August, Cardiff
Summer social evening and
networking.

CIBSE Application
workshop

4 September and
12 November, London
A workshop designed to
help applicants with their
Engineering Practice Report
for Associate and Member
applications.

Northern Ireland: Golf
outing
6 September, Carryduff
Social golf outing.

Yorkshire: CIBSE
Yorkshire Awards

16 November, Leeds
Celebrating the industry’s
achievements in the region
over the past year.

Scotland: Annual dinner
23 November, Glasgow
Annual dinner with
networking opportunities
and entertainment.
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DESIGN.
DELIVER.
PERFORM.
Exhibit alongside the biggest names in
Building Services

We offer a range of bespoke exhibition packages that
include shell scheme with walling, name board, carpet
and power, and space only options.

318

Stand

304

Stand

110

Stand

Platinum and Gold packages come with the option of
Exhibitor CPD presentations in purpose built theatres
with full facilities (1 hour for Platinum and 45 minutes
for Gold) plus VIP passes for access to sessions and
the VIP catering and networking areas.

408

Stand

628

Stand

522

Stand

401

Stand

Platinum Exhibitors

314

Stand

508

108

201

Stand
Stand

Stand

216

412

320

Stand
Stand
Stand

303

Stand

Gold Exhibitors

For more information about exhibiting visit www.cibse.org/Build2PerformLive
Supported by

Headline Theatre Sponsors

ICOM

Energy Association
Media Partner

Parallel Support and Learning

Networking Area Sponsor

soundcloud.com/
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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