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Levelling up
One of the four main goals of UN Climate Change 
Conference COP26 is for countries to come forward 
with ambitious 2030 emissions-reduction  targets, 
with the aim of achieving net zero by 2050. In rich 
developed  nations, the goals should be achievable as 
long as politicians have the will and nerve to enact the 
necessary carbon-cutting measures. 

For poor countries with high poverty levels and no 
means to switch from fossil fuels to renewables, it’s a 
different matter, and the ability to cut building emissions 
will be extremely challenging without external help. 

Our cover  feature tells the story of one organisation 
that has come up with a way of improving the 

energy performance of housing in areas  with limited access to skills, finance and 
materials.  In 2015, the founders of Doh Eain  helped finance the retrofit of a family 
home in Yangon, Myanmar. In parallel, it encouraged the local community to turn 
neighbourhood ‘trash alleys’ into pleasant communal spaces. 

Six years on,  it has retrofitted numerous historic properties and proved that the 
simple measures of increased insulation and double glazing  are leading to much 
lower energy use and costs than in neighbouring new-build homes.

Myanmar’s February coup has curtailed work in the country , but Doh Eain  is 
now looking to replicate  its model in countries with similar challenges, such as the 
Philippines, Georgia, Indonesia, Thailand and India. Doh Eain says the project is 
particularly targeted at private homeowners who do not have the resources to 
improve their dwellings. Without a means of renovating millions of privately owned 
homes, poorer countries will have little chance of meeting the UN’s ambitious 
climate goals (page 26).

The UK has the access to finance and skills, but  buildings often fail because of the 
construction process, which does not require the operation of buildings to match  the 
intended design. A new tool has been  created to track changes in energy loads during 
the design phase,  to help ensure that the consequences of changing a designer’s 
specification – in terms of cost, energy use and carbon emissions – are plain for all 
to see . One advantage of the Operational Energy and Carbon tool is its simplicity. 
It is spreadsheet-based, so does not require a high degree of skill ,and it won’t take up 
much room on the server (page 34). 

This month, the cream of our industry’s young talent will once more be competing 
for the accolades of CIBSE ASHRAE Graduate and Apprentice of the Year. The 
event, on October 14, will be virtual  again, giv ing  the young engineers  an opportunity 
to show off the online presentations skills honed during lockdown (page 22). 
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NEWS

Construction code 
launched 
The Construction Products Association 
(CPA) has launched its much-heralded Code 
for Construction Product Information (CCPI) 
in a bid to improve the way manufacturers 
present their product details to the market.

The 11-point Code has been built on the 
principle that product information must 
be ‘clear, accurate, up to date, accessible 
and unambiguous’, the association said. 
‘[It also] promotes urgent positive culture 
and behaviour change in the approach and 
management of product information.’

The CPA added that the Code is designed 
to make ‘disingenuous marketing practices 
and the provision of misleading product 
information… a thing of the past’.

Green grant scheme 
was ‘rushed’, says NAO
The Green Homes Grant Voucher Scheme 
was delivered to an over-ambitious 
timetable and not executed to an acceptable 
standard, according to a report from the 
National Audit O!ce (NAO).

The Department for Business, Energy & 
Industrial Strategy (BEIS) originally expected 
the scheme to support up to 82,500 jobs 
over six months and enable up to 600,000 
households to save up to £600 on their 
energy bills. The scheme fell well short of 
those targets and is expected to have used 
just £314m of the £1.5bn funding available. 

The NAO also said BEIS did not understand 
the challenges facing installers and ‘failed to 
learn from its own previous energy schemes’ 
by not consulting with the industry until after 
it had been launched.
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WHO slashes air-quality 
limits to save lives

Pollution causes seven million 
premature deaths a year worldwide

The World Health Organization (WHO) 
has slashed maximum safe levels of 
several pollutants, warning that air 
pollution is even more dangerous than 
previously thought.

It has linked long-term exposure to 
even relatively low concentrations of 
ambient and household air pollution to 
lung cancer, heart disease and strokes, 
putting the health impact of pollution 
on a par with poor diet and smoking.

The WHO has reduced almost all 
of its previous maximum-target levels 
of pollutants. The recommended limit 
for average annual exposure to PM2.5 
has been halved from 10 micrograms 
SHU�FXELF�PHWUH�WR�½YH��DQG�WKH�
recommended limit for PM10 has been 
lowered from 20 micrograms to 15.

‘Almost 80% of deaths related to 
PM2.5 could be avoided if current air-
pollution levels were reduced to those 
proposed in the updated guideline,’ the 
WHO said, explaining that these are 
primarily generated by fuel combustion 
in transport, energy, households, 
industry and agriculture.

It added that exposure to air 
pollution is estimated to cause 7 million 

premature deaths: ‘Improving air quality 
can enhance climate change mitigation 
efforts, while reducing emissions will, in 
turn, improve air quality.’

Disparities in air pollution exposure 
are increasing worldwide, the WHO 
said, particularly as low- and middle-
income countries are experiencing 
growing levels of air pollution because 
of large-scale urbanisation that has 
largely relied on burning fossil fuels.

‘These targets reinforce the relevance  
of CIBSE guidance and underline 
the value of BS EN 16798-3 for the 
ventilation of non-domestic buildings, 
now being aligned with them’, said 
CIBSE technical director Hywel Davies.

MOSQUE IS STIRLING PRIZE FRONTRUNNER

A Cambridge mosque is favourite to 
win this year’s RIBA Stirling Prize. 
The six shortlisted projects also 
include Amin Taha’s 15 Clerkenwell 
Close, which had been threatened 
with demolition because of a long-
running planning dispute that 
aK]�	XKVVc�\O]YV`ON�SX����#��+V]Y�
shortlisted are a Cornwall bridge, a 
Kingston university building, and a 
Lake District museum.  ‘The shortlist 
demonstrates the innovation and 
ambition that lies at the heart of 
exceptional architecture,’ said RIBA 
president Simon Alford. The winner 
will be announced on 14 October. 
For more on the mosque, see ‘Cool to 
Z\KcO\t��+_Q_]^����#��CIBSE Journal.

WHO has warned that 
air pollution is even 
more dangerous than 
previously thought
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Scottish hospital 
inquiry into ventilation 
and water safety
An independent inquiry into two 
hospitals beset by contaminated 
air and water supplies has started 
hearing evidence.

 It was ordered after patients 
died at the Queen Elizabeth 
University Hospital Campus in 
Glasgow from infections linked 
to pigeon droppings in the water 
supply, and the opening of the Royal 
Hospital for Children and Young 
People and Department of Clinical 
Neurosciences in Edinburgh was 
delayed  because of concerns over 
the ventilation system.

The inquiry will determine how 
the issues a! ected patient safety 
and care, and whether the y could 
have been prevented. It  will make 
recommendations to ensure any 
past mistakes are not repeated in 
future NHS infrastructure projects.

Inquiry chair Lord Brodie said: 
‘ Our role is to understand what 
went wrong with the construction 
of these hospitals so lessons can be 
learned to prevent the recurrence of 
such issues in the future.’

Job vacancies hit 
all-time high
Job vacancies in construction have 
risen to their highest level since 
o"  cial records began 20 years ago.

Figures from the O"  ce for 
National Statistics  show that the 
re opening of the sector has created 
unprecedented competition for 
workers and put supply chains 
under intense delivery pressures.

From June to August, the number 
of vacancies rose to 37,000,  more 
than 15% higher than March to May 
and more than double the same 
period a year ago. This equates to 
around 2.4 vacancies  per 100 jobs .

Grenfell suppliers ‘exploited’ 
MYXP_]SYX�K\Y_XN�	�\O�\OQ]

Lead contractor Rydon accuses 
manufacturers at public inquiry

The lead contractor on the Grenfell Tower 
refurbishment has accused its suppliers of 
WDNLQJ�DGYDQWDJH�RI�FRQIXVLRQ�DERXW�½�UH�
regulations to provide unsafe products and 
services during the project.

Rydon told the public inquiry that it had relied 
on cladding and insulation manufacturers to 
sell safe materials and the architect to better 
XQGHUVWDQG�ZKDW�ZDV�EHLQJ�VSHFL½�HG�

The company’s lawyer, Marcus Taverner QC, 
said the regulations were confusing and this 
left them open to ‘deliberate exploitation by 
manufacturers such as [cladding manufacturer] 
Arconic, [insulation manufacturer] Celotex, 
[insulation manufacturer] Kingspan and 
[cavity barrier supplier] Siderise to sell 
dangerous products’. 

He said Rydon had also trusted the architect, 
Studio E, and façade expert Harley to do a 
better job.

However, Kingspan said it had explained that 
its K15 insulation could only be used on projects 
 such as Grenfell Tower if additional tests were 
carried out. It added that it was ‘a matter for 
designers, cladding contractors and architects’ 
to decide how it should be used.

Arconic claimed its products could be used 
in safe ways, but they had been combined with 
unsafe components at Grenfell. Celotex also 
said there was no evidence that it had misled 
the project team and the responsibility for the 
problems lay with the contractors. 

Siderise added that it only had responsibility 
for one component, so was not responsible 
for carrying out safety tests on the 
whole installation. 

However, a barrister representing the Grenfell 
families blamed all the parties involved and 
said there had been ‘a total neglect of safety’. 
Stephanie Barwise QC described the design 
team as ‘inept’ and the consultants as ‘hapless’ 
She added that some workers and contractors 
were ‘reckless’ and accused others of fraud.

‘Grenfell demonstrates the existence of a 
culture of non-compliance within certain sectors 
of the construction industry. Put bluntly, there 
is a kind of recklessness  as to whether or not 
compliance is achieved,’ said Barwise.

The Grenfell families’ 
barrister said there had been 

‘a total neglect of safety’ 
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Alliance urges action on climate
The engineering alliance Actuate UK has urged world leaders gathering in Glasgow for the 
COP26 climate conference next month to tackle the climate crisis ‘before it is too late’.

The body, which represents eight of the UK’s engineering services trade bodies, said the 
FRQVWUXFWLRQ�LQGXVWU\�ZDV�FRPPLWWHG�WR�KHOSLQJ�LQ�WKH�½JKW�DJDLQVW�JOREDO�ZDUPLQJ��EXW�OHDGHUV�
must have ‘courage and vision’.

It called for the widespread rollout of renewables technology to reduce the carbon impact of 
buildings worldwide and avoid ‘sleepwalking into catastrophe’.
$ODQ�:LOVRQ��PDQDJLQJ�GLUHFWRU�RI�HOHFWURWHFKQLFDO�WUDGH�DVVRFLDWLRQ�6HOHFW��VDLG�́ HI½FLHQW�

heating and cooling in buildings, improved indoor air quality, and fast vehicle-charging 
infrastructure’ were all within reach, and ‘can bring about change if we are bold enough to 
make them happen’. 

‘To achieve the demanding net zero reductions they aspire to, it is vital for leaders at this 
upcoming summit to understand what it takes to turn their vision into a practical reality,’ said 
BSRIA chief executive Julia Evans.

‘Together, we must tackle the climate crisis before it is too late – and that means cooperating 
DQG�FROODERUDWLQJ�OLNH�QHYHU�EHIRUH�WR�½QG�UHDO�DQG�SUDFWLFDO�VROXWLRQV�WR�UHGXFLQJ�WKH�FDUERQ�
impact of buildings across the world.’

Treasury must focus on six priorities, 
including training and R&D

The National Engineering Policy Centre 
(NEPC) has called on the Treasury to focus 
on six priorities in this month’s Spending 
Review to help it address its net-zero and 
‘levelling up’ agendas.

The group of 43 professional engineering 
organisations, which represents 450,000 
engineers and includes CIBSE, said the 
government must follow through on its 
commitment to invest £22bn in R&D by 
2024/25. It must also set out substantial 
increases for the intervening years, along 
with incentives for the business community 
to invest in the delivery of net zero.

In addition, the NEPC wants more 
investment in ‘low regrets actions’, including 
ORZ�FDUERQ�UHWUR½W�DQG�UHIXUELVKPHQW�RI�
the existing building stock, prioritising low 
carbon heat, such as heat pumps, and 

establishing a programme of training and 
FRPSHWHQFH�LQ�ORZ�FDUERQ�KHDW�UHWUR½W��

It also advises the government to set 
up a net zero delivery body to drive and 
coordinate progress across government and 
industry, provide systems-level analysis, 
share learnings about what works, and 
build a clear, evidence-based vision for a net 
zero UK. The need to invest in an ‘ambitious 
net zero skills plan’ was highlighted in the 
NEPC’s recommendations to the Review and 
it called for more investment in a long-term 
Stem education strategy.

The Review should embed long-term 
demand drivers into decision-making to 
build back better with low carbon, resource-
HI½FLHQW�DQG�UHVLOLHQW�LQIUDVWUXFWXUH��WKH�
group said, and ‘to pivot the UK towards a 
more sustainable and net-zero future’. 

‘Front-loaded investment and action 
will also help to deliver sustainable public 
½QDQFHV�RYHU�WKH�ORQJ�WHUP�µ�LW�DGGHG�

Spending Review must 
address net zero agenda

Quota system could 
lead to surge in cheap 
heat pump imports
UK manufacturers are worried that the 
government is planning to include sales 
quotas for heat pumps as part of its delayed 
Heat and Buildings Strategy. They believe 
this will lead to a surge of ‘cheap, overseas 
imports’ that would threaten British 
jobs and result in consumers being sold 
substandard products.

Mike Foster, chief executive of the Energy 
and Utilities Alliance trade body, said a plan 
to impose a ‘market mechanism’ as part 
of the strategy would lead to ‘Soviet-style 
production planning’ and penalise UK boiler 
manufacturers if they fail to hit sales targets.

‘Anecdotally, we hear of Chinese heat 
pump manufacturers approaching UK firms 
with a view to selling cheap appliances 
for them to badge, so they can meet the 
Whitehall-imposed production quota,’ he 
said. ‘Our members, who are facing a financial 
penalty if they don’t supply the market with 
enough heat pumps... may end up bringing 
these cheap imports into the UK or paying a 
fine if they don’t.’

Foster said it was wrong to try to force 
products onto the market ‘regardless of 
consumer demand’. ‘We risk the heat pump 
version of the old Lada factories producing 
lines of poor-quality cars that nobody wants.’

New apprenticeship 
scheme launched
A government-backed early careers initiative 
that aims to help people find careers in 
construction was launched last month.

Talentview Construction  (TVC) – 
supported by the Construction Leadership 
Council, universities, colleges and 
construction industry employers, and funded 
by the industry CITB levy – helps candidates 
browse opportunities by signing up to alerts 
for job and training opportunities and building 
their own online profile so employers can find 
them more easily.

Employers can use it to showcase 
their business to talented new recruits 
on the TVC site, and upload all their early 
career vacancies, including traineeships, 
apprenticeships and graduate jobs. They 
can also search for suitable candidates and 
directly contact students and apprentices, as 
well as connecting more closely with schools, 
universities and construction colleges.

It is estimated the construction industry 
needs to recruit more than 217,000 new 
workers between now and 2025 to 
support its current activity, including the 
development of new careers in digitalisation 
and sustainability. 

However, careers advice to young adults 
is falling behind industry needs. Just 16% of 
respondents to a recent O!ce for National 
Statistics survey said they had received any 
information about the wide variety of careers 
in construction and the built environment 
when they were at school or college.
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£270m fund to boost ‘green’ networks
A £270m fund for low carbon heat networks will open to applications next year, and will take the place 
of the current £165m Heat Networks Investment Project.

The Green Heat Network Fund is designed to incentivise investment in low carbon heat technologies, 
such as heat pumps, solar and geothermal energy, as the main energy sources for networks, as part of 
the government’s strategy for decarbonising heat and delivering net zero buildings by 2050.

The fund is designed to deliver up to 10.3Mt of carbon savings by 2050, and the money will be 
available to both public and private sector developers from next April until 2025.

‘The Green Heat Network Fund will allow us to drive forward the new, cost-effective and low carbon 
technologies we need to kickstart new industries and support new jobs in the low carbon technology 
sector, as we build back greener from the pandemic,’ said energy minister Lord Callanan.

There are currently around 14,000 heat networks operating across the UK, supplying heat and hot 
water to 480,000 end users. They provide around 2% of national heat demand, and substantially 
LQFUHDVLQJ�WKDW�½JXUH�ZLOO�EH�FUXFLDO�WR�QHW�]HUR�SODQV��DFFRUGLQJ�WR�WKH�JRYHUQPHQW�
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Record infrastructure plan 
will need ‘colossal’ skills drive

Research to tackle  
net zero barriers
The Scotland and Northern Ireland 
Plumbing Employers’ Federation 
(Snipef) has secured funding for 
research to help the industry 
overcome barriers to net zero.

The Construction Scotland 
Innovation Centre is providing 
the funds, and Snipef will work 
with the University of Edinburgh 
and the Energy Saving Trust on 
the project, Marketplace Demand 
and Pathways to Engagement for 
Net Zero Skills.

The research will seek to 
highlight the importance of the 
plumbing and heating industry in 
the journey to net zero.

Young Engineers 
Awards shortlists 
revealed 
Twenty apprentices and graduates, 
and six firms, will be contesting this 
year’s Young Engineers Awards. 

The shortlist for the virtual 
awards, which take place on 
14 October, has eight finalists 
in the CIBSE ASHRAE Graduate 
of the year competition and 12 in 
the Apprentice of the Year award 
(see page 22). 

This year’s awards include 
separate recognition for Apprentice 
of the Year – Technician (Level 3-4), 
and Apprentice of the Year – Degree 
(Level 5-7).

The Employee of the Year 
finalists will be announced at the 
same event (see page 13). 

The awards are delivered in 
partnership with CIBSE Patrons 
and are sponsored by Ideal Heating, 
ACV and Swegon. To register for the 
awards, visit www.cibse.org/YEA

Alan Sherratt  
dies aged 85
Founder and director of the Mid-
Career College, and coordinating 
editor of the International Journal of 
Ambient Engineering, Alan Sherratt 
has died at the age of 85. He wrote 
textbooks on the integrated 
environment, air conditioning 
design, heat pumps, and energy 
management, and was awarded the 
CIBSE Barker Silver Medal in 1988. 
He became an honorary member of 
The Rumford Club in 2004.

IN BRIEF

Scheme could lead to opportunities boost 
for apprentices and graduates

The government’s announcement of a record 
£650bn investment in infrastructure projects 
over the next decade will be a massive boost to 
the building services sector, but will need to be 
matched by an unprecedented surge in training 
and recruitment, according to the Building 
Engineering Services Association (BESA).

A mixture of public money, private sector 
investment and the recruitment of more 
than 425,000 skilled workers is proposed to 
deliver the updated Infrastructure Pipeline 
plan published this week. More than £30bn 
worth of social and economic projects are 
due to be launched this year, according to the 
Infrastructure and Projects Authority, as part 
of an overall £200bn of work underpinning the 
government’s Build Back Better programme.

Transforming infrastructure performance: 

roadmap to 2030 lays out a detailed plan that 
could lead to a surge in new opportunities 
for apprentices, graduates, and experienced 
workers with the right skills, according to BESA. 

Transport, energy and utilities will command 
the largest share of the work, but there are also 
big plans for social and digital infrastructure 
between now and 2025. The contracts are 
worth between £15.4bn and £22.4bn, and 
170 will need to be delivered by making best 
use of modern methods of construction 
(MMC), according to the Infrastructure and 
Projects Authority.

BESA welcomed the updated plan as a ‘vote 
RI�FRQ½GHQFHµ�IRU�WKH�VHFWRU��EXW�SRLQWHG�RXW�
that the programme relies heavily on improving 
productivity through greater use of digital 
technology and innovation. Increasing use of 
MMC will need to be supported by an upsurge 
LQ�VSHFL½F�VNLOOV��PDQ\�RI�ZKLFK�DUH�FXUUHQWO\�LQ�
short supply, the association added.
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CIBSE NEWS

The Society of Public Health Engineers 
(SoPHE) has had a productive year, 
despite the challenges of Covid-19. 
Jack Batley, CIBSE membership 
services coordinator, gives an overview

SoPHE ensured its members still had 
access to high-quality CPD throughout the 
lockdowns and other restrictions. Thanks 
to Malcolm Atherton, SoPHE Global CPD 
coordinator and North West representative, 
it hosted 11 online CPD events, which 
attracted more than 1,400 registrations.

A range of topics was covered, including: 
‘What are the key considerations for 
above-ground drainage systems?’, 
presented by Matt Lightbody, commercial 
director at Saint-Gobain PAM UK; and 
‘Vacuum drainage systems – how air can 
help us save water’, by Andrew Hay, of 
Otter Vacuum Systems. 

After a short summer break, SoPHE 
restarted its regional CPD programme 
in September, accompanied by further 
Global CPDs (details will be sent to 
members in due course). You can 
access the recordings of previous CPD 
events at bit.ly/CJOct21SoPHE

The society was also able to operate in 
person, as restrictions allowed. In July, in 
collaboration with the SoPHE Industrial 
Associates Industry Working Group, the 
society hosted the SoPHE Plumbing Centre 
of Excellence Young Engineers Training 
Day at New City College Construction & 
Engineering Centre. 

The day was facilitated and organised by 
SoPHE Steering Committee members Sanjay 
Modasia, Contractors Group representative; 
Jonathan Gaunt, past chair; and Peter White, 
chair. It covered practical skills associated 
with the installation of domestic water piped 

systems, to give young engineers valuable 
experience of pipework installation to 
complement their theoretical knowledge. 

Attendees were involved in a number of 
practical CPD sessions with various pipework 
PDWHULDOV��½WWLQJV�DQG�YDOYH�PDQXIDFWXUHUV��
followed by a team exercise to put their 
newly learned skills into practice. SoPHE 
would like to thank New City College and 
event sponsors Pegler, Abbots Engineering, 
Ashworth UK and BSS, which also supplied 
materials and prizes, as well as Chris Snit, 
for generously supplying the Bursary for the 
/HYHO���½UVW�SUL]H�ZLQQHU��

CIBSE congratulates all those who were 
elected to the SoPHE, SoPHE Industrial 
Associate, and SoPHE Young Engineers 
Steering Committees at the 2021 AGMs, 
and, in particular, the committees’ respective 
chairs: Peter White, Miguel Garcia and Ben 
Goodfellow. We look forward to working with 
them during their term. CIBSE would also like 
to thank Jonathan Gaunt and Alan Flight for 
their hard work and dedication during their 
time as chairs of SoPHE and the SoPHE IWG, 
respectively. They achieved a great deal, and 
their effort and resources were invaluable. 

After a two-year hiatus, we are excited to 
announce that the SoPHE London Dinner 
will take place on 4 November, at the Royal 
Lancaster Hotel. The dinner will bring 
together members, industrial associates, and 
individuals and organisations from across the 
public health industry. CIBSE would like to 
thank all the event sponsors, without whom 
the event would not be possible. 

SoPHE has an important and exciting year 
ahead. If you would like to become involved, 
VLJQ�XS�DV�DQ�$I½OLDWH�0HPEHU�DW�bit.ly/
CJOct21SoPHE2 If you have any questions 
about joining, or wish to learn more, get in 
touch at sophe@cibse.org

SoPHE’s year in review
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SoPHE YEN group 

Working towards a 
Dark Skies Standard
The UK Dark Skies Partnership 
(UKDSP, ukdarkskies.org.uk) has 
published a new guide to improving 
sky quality by reducing unnecessary 
and inappropriate light pollution 
through behavioural change, 
education and the promotion of 
environmentally sensitive lighting.

The Society of Light and Lighting 
is part of the partnership, a 
collaborative forum of UK dark-
sky places, including those with 
international Dark-Sky Association 
designations; relevant professional 
organisations; the Commission for 
Dark Skies; CPRE, the Countryside 
Charity; and the Institution of 
Lighting Professionals. 

They support the work of the 
All-Party Parliamentary Group 
of MPs for Dark Skies, co-chaired 
by Andrew Gri!th MP and the 
Astronomer Royal, Lord Rees 
(appgdarkskies.co.uk). 

In developing a lighting guide, the 
group hopes to address local need 
to landscape impact. Providing 
advice on domestic and non-
domestic lighting, the document:
O  Describes the mindset of 

environmental/dark skies 
awareness when installing 
exterior lighting

O  Sets basic principles of lighting 
to a dark-sky standard

O  Signposts existing standards, 
guidance and advice where 
needed and appropriate.

You can access Towards a dark 
sky standard – A lighting guide 
to protect dark skies: from 
local need to landscape impact at 
bit.ly/CJOct21Sky

BSER&T special issue 
on fire safety
The Building Services Engineering 
Research and Technology (BSER&T) 
journal is seeking abstracts 
for papers on fire safety for a 
special issue.

It is keen to showcase the latest 
knowledge and developments in 
all areas related to building services 
as an underpinning element of the 
fire safety strategy.

If you have research or practice 
in the area of fire safety that is 
su!ciently robust to form the basis 
of a peer-reviewed research paper 
or technical note, BSER&T would 
like to hear from you. 

Send an abstract of no more than 
200 words to BSERT-Fire@cibse.org 
by 12pm on 22 October. For details, 
visit bit.ly/CJOct21BSERT
O For more, see the Q&A on page 20
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Employer of the Year 
shortlist announced 
Six forward-looking companies have 
been shortlisted for the Employer of the 
Year awards. 

T ogether with  Graduate of the Year 
and Apprentice of the Year, the awards 
form the Young Engineers Awards, 
which recognis e the best new talent 
entering our industry  and the companies 
 that go the extra mile to  nurture them.

The Employer of the Year award 
highlights the commitment and 
achievements of employers in 
supporting and encouraging young 
people entering the industry, 
encouraging their growth through 
training, mentoring and initiatives 
that place them at the centre of their 
business. Clear, inclusive strategies 
for recruiting and empowering young 
people are at the heart of the companies 
recognised in the shortlist.

The award is split into small, medium 
and large employers,  and there is an 
overall winner. The shortlist is:

Small company category:
O EECO2
O Fairheat

Medium company category:
O ChapmanBDSP
O Waldeck Consulting

Large company category:
O ATAL Engineering Group
O Hoare Lea 

The awards – delivered in partnership 
with CIBSE Patrons and sponsored 
by Ideal Heating, ACV and Swegon – 
will take place online on 14 October. 
For details, visit www.cibse.org/yea

FELLOWS
Jeetun, Ashveen
Central Flacq, Mauritius
Najjar, Mohamed Sami
Amman, Jordan
Rawson, Stephen John
Tadley, United Kingdom
Toolan, Joseph
Leixip, Ireland
Wilson, Leslie Alexander
Auckland, New Zealand

MEMBER
Al-Maani, Bara
Sharq, Kuwait
Bagul, Tejesh
Pune, India
Chatzopoulou, Maria-Anna
London, United Kingdom
Hijazie, Hamza
Auckland CBD, New Zealand
Ho, Hiu Fung
Taipo, Hong Kong
Hong, Sung Min
Oxford, United Kingdom
Huen, Ka Ho
Hong Kong, Hong Kong

Hung, Yiu Man
Kowloon, Hong Kong
IP, Ka Yu
Tsuen Wan, Hong Kong
Kang, Byung Gyoo
Ningbo, China
Khan, Shoiab
Croydon, United Kingdom
Lai, Man Chun
Hong Kong, Hong Kong
Lam, Chak Cheung
Beckenham, United Kingdom
Lam, Hoi Man
Tseung Kwan O, Hong Kong
Lee, Hoi Man
Hong Kong, Hong Kong
Leung, Chun Ki
Hong Kong, Hong Kong
Lok, Chun Hang
Hong Kong, Hong Kong
Low, Cheuk Hang
Yuen Long, Hong Kong
Mahdavi, Ladan
Bristol, United Kingdom
Malhotra, Akshat
Auckland, New Zealand

Nolan, Shane
Dublin, Ireland
Parker, Gary
Keyworth, United Kingdom
Patel, Jiten
London, United Kingdom
Power, Darryn Robert
Cardi! , United Kingdom
Salaima, Mohamad Tamer
Abu Dhabi, United Arab Emirates
Sauhoboo, Mohammad Shameem
Johannesburg, South Africa
Soufi , Mohamad Ghiath
London, United Kingdom
Stanislawczyk, Paulina Edyta
Feltham, United Kingdom
Taylor, Gemma Louise
Lydney, United Kingdom
Thangamani, Harikrishnan
Dubai, United Arab Emirates
Tse, Kam Chung
Kwai Chung, Hong Kong
Wan, Man Wai Joyce
Kowloon, Hong Kong
Wood, Jonathan James
Abu Dhabi, United Arab Emirates

ASSOCIATE 
Atkinson, Chris
Manchester, United Kingdom
Doolan, Adam
Liverpool, United Kingdom
Lee, Ryan
Bexleyheath, United Kingdom
Powell, Ian
Tamworth, United Kingdom

LICENTIATE
Bodilly, Stuart
Weybridge, United Kingdom
Donlon, John
Dublin, Ireland
Dougan, Daniel
Milton Park, United Kingdom
Fujie, Andressa
Dunfermline, United Kingdom
McGovern, Thomas
Liverpool, United Kingdom
Thomson, Douglas
Dalkeith, United Kingdom
Trotter, Mike
Torquay, United Kingdom
Walton, Ryan
Ware, United Kingdom

New members, fellows, associates and licentiates

CIBSE  |  NEWS

CIBSE Building Simulation Group 
launches annual awards

The CIBSE Building Simulation Awards 
2021 and the CIBSE Building Simulation 
Young Modeller 2021 are open for entries.

The awards  focus on the use of 
building simulation in projects and aim 
to encourage innovation in building 
simulation techniques. 

Entries should provide information 
on a project that has a simulation or 
modelling aspect, giving details  of why 
simulation and modelling were important. 
Entries will be reviewed by a panel of 
experts, wh ich will select six entrants 
to present their work at an online event 
in November, after which the winner will 
be announced.

The  Young Modeller  awards recognise 
the outstanding contributions of young 
engineers, apprentices and sustainability 

consultants working with building 
simulation, and encompass  any type of 
simulation for the built environment.

 The competition is open to anyone 
who holds a position in academia, 
industry or the public sector and who 
 is within three years of complet ing 
 their highest degree, as well as 
undergraduates, apprentices or those 
graduating in 2021- 22 . 

Entrants should submit samples 
of their work, a CV and a referee’s 
testimonial. Entries will be peer-reviewed, 
and the winner will be announced at the 
online event in November 2021.

This year, you can register your interest 
in the 2021 CIBSE Building Simulation 
Awards by completing a short form ahead 
of full entry details.

The deadline for entries is 22 October. 
Enter at bit.ly/CJOct21BSG and watch 
past events at cibsebsg.blogspot.com
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Building Simulation 
Awards open for entries

The 2020 CIBSE Building 
Simulation Award was won by 
Atelier Ten for the modelling 
of Jewel Changi Airport
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The Building Safety Bill is now in 
committee stage, under line-by-
line scrutiny. This is the legislation 
to bring in the most radical 

changes to building safety law in more 
than 50 years. As well as creating a new 
regulatory framework for all building work 
notified to a building control body, it will 
place new duties on those responsible for 
the safety of high-rise residential buildings.

The bill creates a new Building Safety 
Regulator with overall responsibility for the 
building control process. Part 4 of the bill 
creates a new and more stringent regime 
for buildings defined as higher risk – 
which the bill defines as being residential 
buildings more than 18m high or with 
seven or more storeys. 

The regime covers the planning, design 
and construction of all these buildings. In 
addition, high-rise residential buildings 
will also be regulated in operation and will 
require a safety case report, which must be 
submitted to the new regulator.

Although fires and serious structural 
incidents in high-rise residential buildings 
are mercifully rare, the consequences for 
people in or around the building can be 
catastrophic, and a single incident affects 
many people and their homes. 

Grenfell Tower is a stark reminder of 
the disastrous and tragic results of such 
incidents. The explosion at Ronan Point, 
in May 1968, triggered major changes to 
structural design codes to reduce the risk 
of progressive collapse. While rare, we 
must seek to prevent these awful incidents. 

The bill proposes a proportionate, 
systematic and more stringent regulatory 
approach to prevent or reduce the spread 
of a serious fire or structural failure. The Health and Safety 
Executive (HSE) paper Safety case principles for high-rise 
residential buildings1 gives early insights into the safety  
case regime for high-rise residential buildings, and 
outlines the new approach (for England) to manage and 
control major hazards, defined as fire and structural 
failure, in buildings.

It defines a major hazard as an event that has the 
potential to cause significant harm or damage, as well 
as the risk, or likelihood, of that event occurring. Those 
responsible for operating and managing buildings covered 

by the new regime will need to assess the 
potential building safety risks in their 
building, as well as what can be done to 
reduce the risk of occurrence and mitigate 
the consequences. It reminds them that 
they will have to own and manage the 
risks associated with their building, and 
will be expected to consider what could go 
wrong, and what the impact would be. 

The main categories of major hazard 
to be addressed are fire and structural 
failure, which have the potential to cause 
a catastrophic and immediate incident 
and risk to life. This does not mean that 
other hazards to long-term health – such 
as damp, condensation and inadequate 
heating, or overheating in heatwaves 
that may cause the premature death of 
vulnerable residents – are not present, 
but they do not have the potential for 
rapid and catastrophic injury, damage 
or loss of life.

The HSE describes what it expects in 
a safety case report and how it may be 
presented. There is advice on what is not 
wanted. Above all, it emphasises the need 
for those responsible, particularly the 
Accountable Person, critically to think 
about each building independently, and 
not take a template or ‘one I prepared 
earlier’ approach.

The safety case report must be 
submitted to the new regulator, who may 
seek further information and evidence 
to support the conclusions in the report. 
They will expect it to be a dynamic case, 
being used in the day-to-day management 
of the building to keep residents and other 
stakeholders safe.

The legislation is still in parliament 
and may change, and the detailed safety case policy is still 
under development. There will be more guidance to follow 
on it and how it relates to other policies, such as the golden 
thread. But for those who are responsible for high-rise 
residential buildings, the guidance offers a good start to 
begin preparing the case that their building is managed 
for safety.

References:
1   Safety case principles for high-rise residential buildings: building 

safety reform – early key messages, HSE, September 2021,  
bit.ly/CJOct21HD

Making a case
The Health and Safety Executive has published guidance on the safety case 
principles for high-rise residential buildings set out in the Building Safety 
Bill, and how to prepare for them. Hywel Davies considers the implications

Q
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is technical  
director at CIBSE  
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“The bill 
proposes a 
proportionate, 
systematic and 
more stringent 
regulatory 
approach to 
prevent or 
reduce the 
spread of a 
serious fire 
or structural 
failure”
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Advertising in 
the CIBSE Journal

All advertisements in CIBSE Journal should 
be legal, decent, honest and truthful, and 
comply with relevant codes of practice, 
says CIBSE chief executive Ruth Carter

C
IBSE values its relationships with advertisers 
that enable  it to provide  content and platforms 
t o support our members’ work, and allow 
manufacturers and suppliers to engage with 
our audience.  We   recognise  there are concerns 

about the accuracy and reliability of some advertising 
copy  currently in the marketplace. So, we have taken the 
precaution of writing to  ou r advertisers to draw attention 
to  serious concerns in the wider industry about matters 
emerging from the Grenfell Inquiry regarding the accuracy 
and validity of product information.

We have noted that additional concerns are emerging 
in the face of increasing promotional activity relating to 
devices  that claim to ‘clean’ air and  remove viral and bacterial 
material. In response, we have reviewed our policies, and 
terms and conditions for advertising in the CIBSE Journal, and 
for promotional activity connected with our events. 

All advertisements in our publications should be legal, 
decent, honest and truthful, and comply with all applicable 
advertising regulations and codes of practice, including 
relevant specialist advertising regulations or codes of 
practice. We, and our agents, reserve the right to withdraw 
or cancel any advertisement or promotional activity that is 
reasonably suspected to be non-compliant. 

The Construction Products Association has published 
the Code for Construction Product Information to provide 
a transparent way to show that marketing material is clear, 
accurate, up to date and unambiguous: bit.ly/CJOct21CCPI
CIBSE  expects all advertisers to comply with the code, and 
 has urged  them to follow the principles and spirit of the draft 
document immediately. 

The Institution has a duty to consider the safety of the 
public and to seek, as far as is reasonable, to avoid any 
association with the promotion of products or services  that 
PD\�QRW�GHOLYHU�WKH�FODLPHG�EHQH½�WV�°�DQG�PD\�HYHQ�KDYH�
unintended effects for users. We must protect ourselves 
and our members from the reputational and other risks  that 
may arise from association with advertising that makes 
unsubstantiated, misleading or false claims about products 
or services. At the same time, it is incumbent upon CIBSE 
members to be aware of the dangers posed by misleading 
SURGXFW�LQIRUPDWLRQ�°�ZKHUHYHU�LW�LV�IRXQG�RU�XVHG�°�DQG�RI�
the need for increased scrutiny of product descriptions. 

While we cannot be responsible for the content of 
advertisers’ copy, we are committed to do all we reasonably 
can to avoid publishing copy that is inaccurate and does not 
meet the relevant codes. 

O  A letter has been written to all advertisers  notifying them 
of the updated policy.
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Having a set of commonly agreed, 
clear and comprehensive 
definitions for ‘net zero’ 
buildings is necessary for 

investment, specifications, trusted and 
consistent reporting, certification and, 
ultimately, regulations.

There has been great progress on 
this in the past few years  – first with 
the UK Green Building Council (UKGBC) 
framework,  and then the London 
Energy Transformation Initiative 
(LETI) one-pager on operational 
carbon (energy use), which is supported 
by CIBSE. As a next step, LETI and 
the Whole Life Carbon Network 
(WLCN) recently produced a full set 
of definitions, including  operational 
carbon,  as well as embodied and whole-
life carbon.  

CIBSE now has two important 
opportunities and decisions  on which 
members can engage : 

CIBSE – LETI FAQ 
on defi nitions 
The LETI-WLCN definitions provide 
principles, but it is difficult to cover, 
in a succinct and clear way, the range 
of situations that a building and its 
energy supplies may face in practice. 
CIBSE will now be working with LETI 
to produce a set of FAQs on these 
definitions, to support clients and project teams, 
and bring consistency in how definitions are applied. 
Clarifications will be provided, along with illustrations 
of a range of situations. 

Some examples of what the FAQs will cover are 
provided below. They focus on the definition for a ‘ 
carbon – operational energy building’, which currently 
reads ‘one where no fossil fuels are used, all energy 
use (Module B6) has been minimi sed, meets the local 
energy-use target (for example, kWh.m-2 per year) 
and all energy use is generated on  or off  site using 
renewables that demonstrate additionality. Any residual 
direct or indirect emissions from energy generation and 
distribution are “offset”.’
Q  The incorporation of energy-use targets in 

the definition may be queried by some: why 
is it required  if energy supplies become zero 
carbon? Energy efficiency and demand reduction 
are, of course, supported by CIBSE, and it is 
right that they are integral to the definition, 

as they are required to support 
decarbonisation of the energy system, 
as highlighted by National Grid ESO.  

Q  The definition implies that either 
the building is supplied by its 
own on site renewables, or  it uses 
a Power Purchase Agreement for 
renewable energy or a ‘green tariff’ 
demonstrating additionality, with 
guidance on tariffs provided by 
the UKGBC. 

Q  Once the electricity grid achieves 
carbon, this will include nuclear 
energy  –  so, not meeting the 
definition’s requirement for all 
energy to be from renewable sources. 
A clarification in the definition is, 
therefore, required to cover that point. 
In addition, and assuming that the 
end point is accepted as  carbon, this 
triggers the question of what happens 
in the few preceding years: is there 
a point at which grid electricity is 
not yet carbon, but is so low  carbon 
that additional renewable capacity 
is no longer considered beneficial  or 
required by the definition – and, if 
so, when? Under some National Grid 
scenarios, such ‘near zero’ content 
could be achieved in the first half of 
the 2030s  – the not-distant future 
when planning a building – so, again, 
a clarification in the definition may be 
useful already. 

Q  Biomass is provided as an example of ‘residual direct 
emissions’. ‘Residual indirect emissions’ intend to 
cover those from the transmission and distribution of 
electricity, and ‘well -to-tank’ emissions. This needs 
explaining, with guidance on how to calculate them.  

Q  If hydrogen did become available for use in buildings 
in the future, the definition’s requirement that all 
energy should be generated by renewables implies 
that only ‘green’ hydrogen would be allowed, and 
all indirect emissions associated with generation, 
storage and distribution would have to be offset. 
This needs explaining and, at a future point, guidance 
given on calculations. Again, this may  seem a long 
way off, but the government’s ambition is for trials 
at the neighbourhood and village scales in 2023 and 
2025 respectively.1

Q  How does the definition apply if a building is supplied 
by ‘green gas’ produced on site   from, say, anaerobic 
digestion? Should ‘green gas’ tariffs be allowed as 

Q
DR JULIE 

GODEFROY
is technical 

manager at CIBSE

What does zero mean? 
>RO�SXN_]^\c�XOON]�K�MVOK\�]O^�YP�NO	�XS^SYX]�PY\��L_SVNSXQ]��KXN�-3,=/�
7OWLO\]�RK`O�̂ aY�YZZY\^_XS^SO]�̂ Y�RK`O�̂ ROS\�]Kc��K]�Julie Godefroy�ObZVKSX]

“Should ‘green 
gas’ tari! s be 
allowed, as 
they are for 
electricity, or 
would this 
risk encouraging 
continued 
reliance on 
the gas grid?”

VOICES  |  JULIE GODEFROY
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they are for electricity – for example, using the 
UKGBC guidance on such tariffs? Or would this risk 
encouraging continued reliance on the gas grid while 
its decarbonisation is still uncertain? 

Q  How are buildings supplied by heat networks to be 
addressed, including boundaries for calculations of 
energy use and carbon offsets, and with networks 
using varied energy sources? 

Some of these themes are complex and not necessarily 
clear-cut, so we will be looking for opinions on what 
is the right thing to do to truly support the UK’s 
decarbonisation, as well as technical advice on points 
of detail. 

Should CIBSE adopt these definitions? 
CIBSE could decide to adopt the LETI-WLCN 
definitions. However, engagement with members is 
essential on such an important topic, to create the 
best possible set of definitions for us all to work from. 
So, CIBSE is keen to hear whether members think 
we should: 
Q  Adopt the current set of definitions
Q  Adopt them subject to modifications and, if so, 

which ones
Q  Create a different set of definitions – probably 

undesirable when industry needs clarity rather 
than, say, an engineer and architect working to 
different goals 

Q  Not adopt any particular definition – again, not an 
ideal situation if we want to give clear advice on the 
end goal for building performance.  

Tests when deciding whether to adopt the definitions 
should include: 
Q  Do the definitions support real decarbonisation?  
Q  Are they clear and flexible enough to apply in all 

possible situations (alongside an FAQ)? 
Q  Do they work in different contexts than the UK? 
Q  Should they be ‘absolute’ and continue to work until 

2050, or should we accept that they may need future 
revision to reflect a changing energy system? 

Have your say
Please send your thoughts on the definitions, the 
questions above, what you think the FAQs should cover, 
and what position you think CIBSE should adopt, to the 
technical team at JGodefroy@cibse.org 

Also, look out for events and a survey in the next few 
weeks, when we will be collating views.  

References:
1   UK Government, UK Hydrogen Strategy, August 2021,  

bit.ly/CJOct21JG
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Everyone’s talking about operational 
net zero. It’s all over  social media – 
LinkedIn is full of it , along with 
earnest corporate statements  and 

institutional pronouncements of various 
kinds. All very worthy. Some of it may 
even be real. Those of us who analyse the 
outturn performance of buildings on a 
regular basis are rather more sceptical. 
Under performance is still rife.

Yet the industry talks up net zero as if the 
performance gap has  been closed. Yes, there 
have been much-needed developments, 
such as the RIBA Plan for use1 – the RIBA’s 
take on Soft Landings – and the energy-
rating scheme for offices  Nabers UK,2 both 
of which could be game-changers. 

On the other hand, such advances tend 
to be voluntary and/or too niche to make 
a huge difference immediately. Even a 
mature technique  such as Passivhaus 
remains a minority sport in the wider 
construction game, a clear example of how 
a conservative, habit-obsessed, delivery-
focused industry  such as construction 
avoids doing anything it’s not contracted , 
regulated  or insured to do. 

While these new developments are 
vital components of the net-zero equation, we don’t 
have decades for them to take effect. Arguably, we 
have months to achieve the rapid improvements in 
building performance needed on all projects – domestic 
and non-domestic.

We certainly can’t rely on a revolution in Building 
Regulations. In January 2021, the Ministry  of Housing, 
Communities and Local Government (MHCLG) [now 
renamed the Department for Levelling Up, Housing and 
Communities] issued its low carbon vision for future 
homes and non-domestic buildings.  It said it will ‘examine 
wider proposals for how to  address the performance gap 
when buildings are designed and constructed, and improve 
the performance of buildings in operation’. Which is great 
– but the MHCLG’s proposed timeframe? 2025.3

The lack of urgency is baffling, until one realises that  the 
ministry openly states that the much-maligned practice 
of design-for-compliance is only based on ‘anecdotal 
evidence’,despite  revelations in the  government’s own 
£8m  Building Performance Evaluation (BPE) programme 
that  the practice was endemic4. It’s largely stimulated by 
the Regulations and,  therefore, cemented into employers’ 
requirements and contracts. 

So, what needs to be done to get project teams to 

track energy and emissions during 
procurement? First, there needs to be a 
major cultural reset: the industry – and 
its clients – must take custody of outturn 
performance. That requires professional 
responsibilities to extend beyond design 
and delivery and into initial building 
operation, no matter what the current 
Building Regulations require and what 
standard construction contracts stipulate. 

This necessitates a commitment to 
the Soft Landings approach of graduated 
handover, along with an obligation to 
conduct performance evaluation and 
feedback as a standard professional duty. 
As Chris Twinn says: ‘If [a] completed 
building fails to deliver on our predictions, 
the whole basis of Paris-proof zero 
carbon evaporates. No hiding behind 
some code-compliant prediction with the 
performance gap. Designers, constructors, 
and operators will be judged on the actual 
performance of the buildings they deliver.’5

Absolutely. But  as it stands, the 
objectives of Part L compliance-based 
modelling are very different  from those of 
operational energy modelling. Dynamic 
simulation modellers  employed to perform 

calculations against the National Calculation Method  are 
not required to have expertise in building performance 
analysis. They are usually too detached from the project 
team. They also often lack the experience to reflect 
the diversities and orders of magnitude that drive  up a 
building’s operational energy consumption and emissions 
beyond the notional values used for regulatory compliance. 
Typical factors that may raise energy use by orders 
of magnitude include higher system operating hours 
(particularly outside of normal operating parameters), 
higher fabric air leakage than assumed at design, 
shortcomings in commissioning, and poor system control.

On top of all that, the duties under which energy 
modellers are typically appointed may not include detailed 
modelling until RIBA Stage 3: Spatial Co ordination. If 
detailed modelling is required in RIBA Stage 2: Concept 
Design,  concept options would need to be narrowed 
much earlier to enable a design team to generate robust 
calculations. That’s not the norm. 

For these reasons, the use of compliance models to 
benchmark in-use performance is inappropriate, and 
their general lack of use after a Building Regulation 
UK Part L report submission means  opportunities for 
reductions in operational energy and emissions will be 

Q
DR RODERIC BUNN

is a building 
performance 

specialist, Soft 
Landings consultant 

and associate 
with engineering 

consultancy 
WMEboom

Tracking the gap 
The performance gap cannot be closed until designers and main contractors 
ZVY^�̂ RO�OWO\QSXQ�OXO\Qc�KXN�OWS]]SYX]�Z\Y	�VO�YP�̂ ROS\�Z\YTOM^]���]Kc]�
Dr Roderic Bunn��aRY�SX^\YN_MO]�K�XOa��̂YYV�̂ RK^�KSW]�̂ Y�NY�T_]^�̂ RK^

“There needs 
to be a cultural 
reset: the 
industry must 
take custody 
of outturn 
performance”
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missed. For those opportunities to become known and 
 potential improvement interventions  identified, outturn 
performance  must be  visible to  the whole project team at 
key points throughout procurement and delivery, not just 
during design. Assessments also need to be continued after 
handover so  in-use performance can be compared against 
expectations of the final developed model. 

The emerging operational performance also needs 
to be made explicit and visible to clients , their advis ers, 
and decision-makers, some of whom who may not be 
technically literate. An emerging energy-performance gap 
cannot be hidden in arcane numbers. It must be simple, 
clear and graphic , and, therefore, actionable. 

Help is at hand. As part of a project for the Centre for 
Digital Built Britain, host of Government Soft Landings6

(the central government equivalent of the Soft Landings 
Framework), the author and John Field, director of Native-
Hue, have developed an Excel-based spreadsheet that aims 
to provide the functionality  for  assessment of operational 
energy and carbon dioxide emissions as a project 
progresses through delivery and into operation. Called the 
Operational Energy and Carbon (OpEC) spreadsheet,  it is 
designed to track changes to power loads   (see page 34).

Until we start tracking operational energy as a norm on 
all projects and us e that  to inform sensible decisions,  the 
vast majority of new and retrofit construction projects will 
persist in delivering less than they promise.  

 I accept that many things have to change  for compliance 
at design to graduate to compliance in  use. Appointments, 
the contracts, the commissioning programmes, what 
constitutes Practical Completion (particularly its legal 
status), project insurance, payment regimes, and project 
budgeting all need an overhaul. The structures we use at 
the moment work for delivering a net-zero asset – with 
regulatory sign-off at design – but simply don’t work for 
ensuring performance outcomes, whether covered by 
guarantees or not.  

Even if we manage to revolutionise compliance, clients 
also need to professionalise themselves. Their influence on 
ultimate outturn performance can be as great as that of a 
delivery team. Arguably, higher professional standards are 
needed for those who procure buildings. As the architect 
Bill Gething once said, construction has to become a 
privilege, not a right. It can’t remain a Wild West activity if 
net-operational zero is truly the ambition. 

Q  The OpEC spreadsheet is available via www.cdbb.co.uk

References:
1  RIBA Plan for use guide (2021). Download from bit.ly/CJOct21RD1
2  Nabers UK www.bregroup.com/nabers-uk
3  The Future Buildings Standard. Consultation on changes to Part L 

(conservation of fuel and power) and Part F (ventilation) of the Building 
Regulations for non-domestic buildings and dwellings; and overheating in 
new residential buildings. HMCLG. January 2021. www.gov.uk/mhclg

4  Palmer J, Terry N, and Armitage P  (2016). Building performance evaluation 
SURJUDPPH��½�QGLQJV�IURP�QRQ�GRPHVWLF�SURMHFWV��JHWWLQJ�WKH�EHVW�IURP�
EXLOGLQJV. InnovateUK. Available from bit.ly/CJOct21RB2

5  Twinn C, The realistic route to zero-carbon. CIBSE Journal, June 2020 
bit.ly/CJOctRB4.

6  Government Soft Landings – Revised guidance for the public sector on 
applying BS8536 parts 1 and 2. DOI: bit.ly/CJOct21RB3
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The fire safety strategy of a building of any complexity is underpinned 
by building services. This covers multifaceted subjects,  from smoke 
management systems and the proper design of façade systems, to 
practical matters such as compatibility between air handling ducts and 

sprinkler systems. In a ‘special issue’ publication, the CIBSE Building Services 
Engineering Research and Technology (BSER&T) journal  plans to showcase the 
latest knowledge and developments in all areas related to building services as 
an underpinning element of the fire safety strategy.

The issue is looking for material that includes: performance-based design 
principles; smoke management; fire suppression; fire safety management; 
building façades as  they pertain  to fire safety; fire safety building regulations; and 
fire-safe design.

If you have research or practice that could form the basis of a peer-reviewed 
research paper or technical note, send an abstract of no more than 200 words, 
by midday on 22 October 2021, to BSERT-Fire@cibse.org 

BSER&T will contact you within three weeks of the submission closing date 
to let you know whether your paper is invited to be developed for the issue. 
Visit bit.ly/CJOct21BSE for details on research paper and technical note formats, 
and requirements for written papers. 

Why produce a BSER&T�VSHFLDO�RQ�½�UH�VDIHW\�QRZ"
Fire safety is an aspect of building design and implementation that requires a 
high level of knowledge, and  which has a major influence on building services, 
as well as many other areas of design. The major problems with building 
envelopes have revealed this influence and emphasise their complexity. 
Therefore, it is essential to review the science behind the interactions between 
building services and fire safety.

+RZ�GRHV�WKH�LQGXVWU\�HQVXUH�WKDW�EXLOGLQJV�DUH�VDIH�
DQG�VXVWDLQDEOH"
In tackling a problem as complex as fire safety, the industry ensures that 
buildings are safe and sustainable by means of high-quality design.  This can 
only be achieved by true understanding of the technical issues and,  so, these 

assurances can only come through an  
adequate provision of competency.  

$UH�½�UH�VDIHW\�V\VWHPV�WRR�FRPSOH["
Fire safety is extremely complex, but it is 
not fire safety systems that are complex. 
The complexity comes through the 
relationship between the provisions for fire 
safety and other building components that 
have other functionalities. The attainment 
of goals for many other functionalities  – 
such as energy-consumption reduction, 
constructability and cost  – while 
guaranteeing the overall fire safety of a 
building  is where the complexity lies.

+RZ�FDQ��½�UH�VDIHW\�V\VWHPV�
EH�VXFFHVVIXOO\�LQWHJUDWHG�LQWR�
EXLOGLQJ�V\VWHPV"
This can only be achieved by ensuring 
 adequate provision of competent 
professionals  who understand the 
interactions between the systems they are 
designing and the fire safety strategy.

+RZ�SURIRXQG�DQ�LPSDFW�ZLOO�
WKH�%XLOGLQJ�6DIHW\�%LOO�KDYH�RQ�
LPSURYLQJ�½�UH�VDIHW\"
The  bill sets out objectives that, currently, 
we do not know how to achieve – in that 
sense, it could have a massive impact.  It will, 
in principle, require new science,  methods 
and  competencies. The hope is that we 
recognise the challenge and  address them 
head on, instead of covering our eyes and 
pretending nothing needs to change. This 
is where the value of publishing a special 
issue  such as this one sits, helping us to 
show where there are scientific needs, and 
delivering paths to resolve these needs.

Q��PROFESSOR JOSÉ TORERO is head of 
the Department of Civil, Environmental and 
Geomatic Engineering at University College 
London (UCL)

Q��Building Services Engineering Research & Technology
(BSER&T) is one of the foremost  international, 
peer-reviewed journals that publishes the 
highest-quality original research relevant 
to today’s built environment. Published in 
conjunction with CIBSE, this journal reports on 
the latest research, providing a guide to recent 
GHYHORSPHQWV�LQ�WKH�½�HOG��,W�FRYHUV�WKH�IXOO�UDQJH�
of energy and environmental services in buildings, 
including: heating; ventilation; air conditioning; 
refrigeration; building electrical services; 
building acoustics; water supply and sanitation; 
distribution and supply of air and water; vertical 
transport; buildings integrated renewables; 
ground source energy; building systems-related 
health, comfort and wellbeing; sustainable 
building systems; and urban heat island. BSER&T
is available to members at cibse.org/knowledge

Q&A

Safety fi rst
The CIBSE BSER&T  journal is seeking paper abstracts 
PY\�K�]ZOMSKV�S]]_O�YX�	�\O�]KPO^c��K]�RYXY\K\c�]ZOMSKV�
issue editor  Professor José Torero��YP�?-6��ObZVKSX]

José Torero

BSER&T�LV�ORRNLQJ�IRU�DEVWUDFWV�
IRU�LWV�½�UH�VDIHW\�VSHFLDO�LVVXH
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WE ARE THE 
CHANGEMAKERS

n 14 October, eight young engineers 
will go head-to-head to try to win 
the prestigious Graduate of the Year 
title. Each one will have a chance 
to impress the judges with a five-
minute presentation on the question: 

‘What challenges will engineers have to overcome 
to deliver sustainable and safe built environments 
for future generations?’

The CIBSE ASHRAE Graduate of the Year 
accolade, which has been running for more than 
25 years, is one part of the Young Engineers 
Awards. These also incorporate the CIBSE 
Employer of the Year award, now in its 14th year, 
and the CIBSE Apprentice of the Year award, 
which – for its second year – has been split into 
two categories: Technician Level 3-4 and Degree 
Level 5-7 (see the shortlist on page 24).

The awards – delivered in partnership with 
CIBSE Patrons and sponsored by Ideal Heating, 
ACV and Swegon – recognise the innovative 
thinking, hard work and skills of graduate 
engineers, while showcasing employers who are 
committed to developing and encouraging young 
talent (read the employers shortlist on page 13).

The 2021 winners will be announced at the 
virtual awards on Thursday 14 October. To register 
for your free place, go to cibse.org/YEA  CJ

Eight young engineers – 
vying to become the CIBSE 

ASHRAE Graduate of the 
Year 2021 – will take to 
the virtual stage at the 

Young Engineers Awards 
this month, when the 

Apprentice of the Year will 
also be crowned

CIBSE ASHRAE Graduate 
of the Year shortlist
1  Jessica Cansian, ChapmanBDSP
Cansian joined ChapmanBDSP in 2020 as a graduate environmental consultant, 
and has worked on large-scale commercial projects. She is passionate about 
sustainable engineering, with a particular interest in net zero carbon design, 
HPERGLHG�FDUERQ��SDVVLYH�GHVLJQ�VWUDWHJLHV��UHWUR½W��DQG�XVHU�ZHOOEHLQJ��:LWK�DQ�
interdisciplinary background, she has a Bachelor’s degree in architecture and urban 
design (Unisinos University, 2013) and an MSc in sustainable building: performance 
and design (Oxford Brookes University, 2019). Cansian is a registered architect 
LQ�%UD]LO�DQG�D�&,%6(�DI½OLDWH��FXUUHQWO\�SXUVXLQJ�KHU�OLFHQWLDWHVKLS��6KH�UHFHQWO\�
EHFDPH�D�:HOO�$3�DQG�%UHHDP�DVVRFLDWH��DQG�ZDV�D�FRQWULEXWRU�WR�WKH�/RQGRQ�
(QHUJ\�7UDQVIRUPDWLRQ�,QLWLDWLYH������0RGHOOLQJ�DQG�5HWUR½W�:RUNVWUHDP� 

2  Ella Clark, Aecom
&ODUN�LV�D�JUDGXDWH�PHFKDQLFDO�HQJLQHHU�LQ�$HFRPµV�/RQGRQ�RI½FH�½W�RXW�WHDP��
She has worked on a variety of projects in MEP and vertical transportation, leading 
the design for multiple projects. She also works to support  other young engineers 
DW�$HFRP�DQG�PHQWRUV�VFKRROJLUOV�LQWHUHVWHG�LQ�6WHP�VXEMHFWV�

3  Matthew Dickenson, Aecom
Since graduating from the University of Nottingham in 2019, Dickenson has 
worked as a graduate mechanical engineer on a variety of mixed-use projects 
ZLWKLQ�WKH�$HFRP�6W�$OEDQV�WHDP��+H�FRRUGLQDWHV�HYHQWV�IRU�WKH�&,%6(�+9$&�
6\VWHPV�*URXS��FR�OHDGV�WKH�$HFRP�<RXQJ�(QJLQHHUV�)RUXP��DQG�SDUWLFLSDWHV�
in Stem events.
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4  Michaela Lattenbergova, Arup
Lattenbergova  graduated from Heriot-Watt 
University in April 2019 with an MEng, with 
distinction, in architectural engineering. Shortly 
afterwards, she joined Arup as a graduate 
mechanical engineer, and is currently working with 
WKH�EXLOGLQJV�WHDP�LQ�WKH�(GLQEXUJK�RI½�FH�DQG�WKH�
Arup global digital initiative.

5  Niamh Luck, Couch Perry Wilkes
Luck graduated with a BEng in building services 
engineering from Coventry University in 2021, 
DFKLHYLQJ�D�½�UVW�FODVV�GHJUHH�ZLWK�KRQRXUV��
Alongside her studies, she works at CPW 
Birmingham, where she focuses on healthcare 
projects for the NHS. As Young Engineers Network 
vice-president, she is  involved  with CIBSE West 
Midlands, where she  support s those new to the 
industry through a local network. She participates in 
Women in Science and Engineering and Stem events 
at local schools, and aims to  show that engineering 
is an enjoyable and achievable career path for all. 
Her  objective is to showcase that she can be a 
great engineer, not just a great female engineer, by 
demonstrating what her engineering can do.

6  Yara Machnouk, Elementa Consulting
Machnouk is an environmental design engineer 
working in the sustainability team at Elementa 
Consulting . She joined the company after completing 
an MEng degree in architecture and environmental 
design at the University of Nottingham. While 
exploring many forms of energy modelling and 
sustainability within building services and design, 
she has, more recently , been focusing on whole-life 
FDUERQ�DVVHVVPHQWV�DQG���VSHFL½�FDOO\��WKH�HPERGLHG�
carbon impact of MEP materials.

7  Jonathan Pairman, Red Engineering Design
3DLUPDQ�DFKLHYHG�D�½�UVW�FODVV��KRQV��GHJUHH�
from Southampton University , and is a graduate 
mechanical engineer in Red’s technology team . He 
designs sustainable solutions, including a research 
piece on battery technology/smart grid integration 
for data centres. Inspired by his family history in 
teaching , he is a Stem ambassador ,  and created 
Red’s Collaborative Learning Programme to support 
graduate development.

8  Lucy Sherburn, FairHeat
Sherburn joined FairHeat after graduating from 
WKH�8QLYHUVLW\�RI�6KHI½�HOG�ZLWK�D��0DVWHUµV�GHJUHH�
in chemical engineering, with a year abroad. As a 
graduate engineer, her role  involve s working on the 
design and operation of new-build heat networks 
to deliver cost- and energy-saving improvements. 
Sherburn is an active member of CIBSE Young Energy 
Performance Group and Stem.

1 2 3

4 5 6

7 8

The eight young engineers 
hoping to become Graduate of 

the Year on 14 October
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CIBSE Apprentice of the Year shortlist

Technician Level 3-4

1  Amanullah Amirmohammadi, Cooper Homewood
The 27-year-old junior electrical engineer at Cooper Homewood started his career as an 
electrician in Sweden in 2015. He then decided to improve his electrical knowledge and 
chose to continue his studies in electrical engineering.

2  Daniel Bailey, Derry Building Services
Bailey has been working in the mechanical industry since leaving school. He looks 
forward to his ensuing development as he continues his apprenticeship course at Leeds 
College of Building, along with his career with Derry Building Services.

3  Stevie Braxton, Briggs & Forrester Special Projects
Braxton is undertaking an apprenticeship at Briggs & Forrester Special Projects. 
7KURXJKRXW�KHU�WZR�DQG�D�KDOI�\HDUV�DW�WKH�½UP��VKH�KDV�H[SHULHQFHG�ZRUN�ZLWKLQ�
project management, quantity surveying and estimating, completed a HNC in the built 
environment, and is coming to the completion of her NVQ.

4  Megan Ganderson, Couch Perry Wilkes
Ganderson started her building services apprenticeship in 2019, at the age of 20. Fast-
forward two years, and she has headed up a sustainability project, played a key role in 
WKH�GHOLYHU\�RI�D�YDVW�DQG�GLYHUVH�FROOHFWLRQ�RI�SURMHFWV��DQG�FRPSOHWHG�WKH�½UVW�\HDU�RI�
KHU�/HYHO���TXDOL½FDWLRQ��ZLWK�GLVWLQFWLRQV�DFURVV�WKH�ERDUG�

5  Harry Playfair, NG Bailey
Playfair is a building services engineer apprentice at NG Bailey. He started his 
apprenticeship in 2019, studying a HNC in building services engineering, and is on 
track to complete with a distinction. He is working on the Manchester Town Hall, the 
UK’s largest heritage construction project. 

Degree Level 5-7

6  Katie Baker, Tetra Tech
After a year living and working in Australia, Baker joined Tetra Tech as a degree 
apprentice engineer in 2019. She has worked on a variety of public and private sector 
projects, gaining valuable experience in improving building sustainability.

7  Josie Cheeseman, WSP
An apprentice building services design engineer at WSP in London, Cheeseman began 
her apprenticeship in 2019, after completing her A Levels, and is starting her third year 
at London South Bank University. She is currently working within the mechanical team.

8  Connor Hanlon, HDR
Hanlon is a mechanical engineer at HDR, studying 
for his degree apprenticeship at London South Bank 
University. He is enthusiastic about ensuring the 
industry continues to grow and encouraging young 
engineers to enrol on apprenticeship schemes – both 
endorsing the route and supporting others as part of 
the HDR L&D committee.

9  Musab Mahmood, Atkins
Mahmood is an apprentice building services 
engineer at Atkins in Westminster. He started his 
apprenticeship at 17, completing a BTEC Level 3 and 
obtaining his EngTech. He is currently in year 3 of 
his degree apprenticeship at London South Bank 
8QLYHUVLW\��DQG�DLPLQJ�IRU�D�½UVW�

10  Yogi Nagam, Buro Happold
$�½UVW�\HDU�DSSUHQWLFH�LQ�EXLOGLQJ�VHUYLFHV�
engineering at Buro Happold, Nagam began her 
career at 25 after working in music venues, festivals 
and bars. She is excited for the opportunity to work 
and learn at a world-class engineering company so 
early in her career, and for the projects to come.

11  Jason Rawlins, Couch Perry Wilkes
Rawlins left the British Army (infantry) and wanted 
to pursue a career in electrical engineering. He joined 
CPW as an apprentice at 22, and began part-time 
study at Leicester College. Although he had limited 
knowledge of building services when he joined, today 
°�DW����°�KH�KDV�½QLVKHG�KLV�/HYHO���ZLWK�WRS�JUDGHV��
DV�ZHOO�DV�WKH�½UVW�\HDU�RI�KLV�HOHFWULFDO�HQJLQHHULQJ�
GHJUHH�DW�6KHI½HOG�+DOODP�8QLYHUVLW\�

12  Lewis Ward, Couch Perry Wilkes
A 24-year-old apprentice mechanical engineer, 
Ward has been at Couch Perry Wilkes since 2015. 
He has completed both his ONC and HNC at 
6ROLKXOO�&ROOHJH��DQG�LV�FXUUHQWO\�LQ�KLV�½QDO�\HDU�
at Coventry University.
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Specify Daikin’s Service with Confidence package with our VRV 
systems, and you’re specifying sustainability – for the entire lifetime 
of the system and beyond.

All VRV units are now allocated with reclaimed R410A refrigerant to reduce the carbon
footprint of the system. And by adding Service with Confidence to the specification, your 
clients will benefit from proactive management, monitoring and maintenance to optimise 
efficiency, plus a guaranteed supply of reclaimed R410A refrigerant for all servicing 
requirements throughout its lifetime* and responsible recovery of components when 
it’s time to renew.

With cover available in three tiers, you can be certain you’re offering your clients 
an expertly maintained, high-performing system that delivers cradle-to-cradle
management of resources, from one lifetime to the next. 

And that’s Service with Confidence.
Visit daikin.co.uk/swc
*‘Lifetime’ represents anticipated lifetime of equipment and is 15 years maximum.
Please see terms and conditions of offer for limitations and exclusions.

Long-term value and sustainability

From one lifetime 
to the next 

p25.CIBSEMagOct21.indd   25p25.CIBSEMagOct21.indd   25 22/09/2021   10:0722/09/2021   10:07



HERITAGE RETROFITS  |  MYANMAR

oh Eain is a social enterprise that has been 
operating in Yangon, Myanmar, since 2017, 
against the backdrop of opening up the 
country, and a rise in investment and social 
mobility. Our vision for the organisation 
is to support communities and individuals 

through the restoration of heritage properties and the 
renewal of public spaces. 

Myanmar, today, is at a point of significant challenge. 
Covid-19 and the February military coup have had a 
significant impact on the population, and 25 million 
people – nearly 50% of the population – are predicted 
to be living below the national poverty line by 2022.1 
The World Bank is reporting that gross domestic 
product will be at -18% for 2021.

Yangon is a city abundant in heritage buildings. 
It developed through colonial dominance during 
the 19th century and, by the early 20th century, was 
a thriving trading hub. Alongside British colonial 
architecture, the city boasts mansions, warehouses, 
public offices and religious buildings built by Gujarati 
Indians, Baghdadi Jews, Arab Muslims, Christian 
Armenians, and Chinese people – resulting in an 
eclectic, diverse and densely built cultural heritage.

In 2005, government administrative functions were 
relocated to the new capital, Naypyidaw, leaving many 
large public buildings in Yangon without function and 
to deteriorate in the challenging monsoon climate 
and the hot, intense dry season. Some public buildings 
were reappropriated as housing, either officially or by 
squatters, and many were left abandoned. 

This neglect continues to be a significant loss to the 
city and includes not just public buildings, but also a vast 
number of privately owned residential buildings.

It is these buildings that are so characteristic for the 
historic streetscape in the city centre: 70% of its 6,000 
historic buildings are residential. 

In Yangon, these residential heritage properties 
are often inherited, and there is limited family 
means to maintain them. Private owners of heritage 
properties struggle to find the resources, expertise or 
finance to look after their homes, even for very minor 
interventions and maintenance. 

Doh Eain provides design, construction and 
financing support, connecting owners with tenants 
and then managing the property while it is rented out. 

D
(See panel, ‘How Doh Eain finances building restorations’.)

One aim is to protect Yangon’s cultural built heritage, but equally 
important is the objective to develop a sustainable approach that 
provides good-quality homes and income for owners, who are often 
from lower socio-economic backgrounds.

We restore buildings and adapt them to make them safe, resilient 
and healthy spaces. The interventions that we, at Doh Eain, make 
are relatively simple: managing airtightness for air conditioning 
performance while maximising the impact of passive ventilation 
wherever possible (to make it a viable choice for residents); keeping 
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The a!ordable retrofit of 25 historic buildings in Myanmar could 
form the template for making millions of existing buildings across 
Asia climate resilient, says Doh Eain’s Beverley Salmon

RETROFITTING 
THE GLOBE

Simple interventions can make a big 
difference to residential properties
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Doh Eain pays for the restorations of heritage properties and, in return, 
PDQDJHV�WKH�SURSHUWLHV�DIWHU�UHQRYDWLRQ�RQ�D�VKRUW�WHUP�EDVLV��½YH����
years). Once costs are recovered, use of the properties is returned to the 
owners, who may elect to continue with Doh Eain’s management services. 
:KHQ�D�FRQWUDFW�LV�IXO½OOHG��LQYHVWRUV�VWDQG�WR�UHFHLYH�LQWHUQDO�UDWHV�RI�
UHWXUQ�RI�����XS�WR������RU�HYHQ�KLJKHU��6R�IDU��HDUO\�OHQGHUV�WR�'RK�(DLQ�
KDYH�UHFHLYHG�DQ�DQQXDO�LQWHUHVW�UDWH�RI����
O  For a Cultural Heritage Finance Alliance case study on Doh Eain go to  

bit.ly/CJOct21SB1 and for its white paper Impact and Identity: Investing 
in Heritage for Sustainable Development visit bit.ly/CJOct21SB2

HOW DOH EAIN FINANCES RESTORATIONS

www.cibsejournal.com   October 2021   27

globally, it is a challenging product to find in Myanmar 
because of import regulations. However, with the 
opening up of the country over the past 10 years there 
are now options on the market, and some manufacturers 
exist locally.

The interventions described here are very simple, and 
certainly not high-tech, but although such renovations 
can be low-cost from an international standpoint, they 
are still exorbitantly pricey for low-income homeowners. 
In addition, typical local owners of heritage buildings 
do not have access to the heritage or conservation 
knowledge, skilled craftsmen or finance to make such 
renovations to their properties.

We advocate for the protection of heritage buildings, 
but we also advocate for quality restorations to create 
climate-resilient homes. As part of this advocacy, 
we carried out a research project – with Statement 
architects and Beca engineers – to model the impact 
of the renovations we undertake within Doh Eain, and 
to better understand the local climate, the challenging 
weather, and its impact on building performance and 
thermal comfort for residents.

We were able to demonstrate that, by making these 
simple alterations to buildings, they perform better, 
reduce lifetime costs for energy consumption, and create 
a healthy environment. 

Through the research, we analysed three building 
typologies: an unadapted heritage building (the vast 
majority of homes across downtown Yangon); an 
apartment that had gone through a typical adaptation by 
Doh Eain; and a new build that would be in line with the 
Myanmar National Building Code (see panel, ‘Modelling 
of interventions’). The national code currently has 
minimal requirement for reduced energy consumption, 
despite advocacy from the Myanmar Green Building 
Society. New residential buildings are typically single-

HERITAGE RETROFITS  |  MYANMAR

“We advocate for the protection 
of heritage buildings, 
but we also advocate for 
quality restorations to create 
climate-resilient homes”

large volumes; restoring openings for cross-ventilation; and 
reinstating or repairing overhangs and other shading devices.  

In Yangon, the heritage vernacular (typically) is to render the 
building externally to protect it from the driving, intense, monsoon 
rains. Internally, we expose brickwork or add a lime render to allow 
the walls to breathe. 

Modern services and appliances are installed – there are many 
challenges with water supply and electricity, so automating these 
services makes them efficient and user-friendly. We also now add 
double-glazing in our renovations. While this is an established staple 

Yangon has an eclectic 
and diverse mix of 
heritage buildings 
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The modelling of un adapted, adapted and new buildings was carried out 
using E20 Hourly Analysis Software by Carrier, also known as HAP51. The 
modelling showed the impact the building fabric has on the demand for energy 
consumption from cooling load to maintain a steady internal temperature at 
24 °C  (with a 1 K buffer).

Data inputted was: material data, occupancy, weather data, air-change 
rates and electrical loads.
7KH�ZHDWKHU�GDWD�SURYLGHG�WHPSHUDWXUH�SUR½�OHV�IRU�WKUHH�VHOHFWHG�GD\V��

which represented the peak days for the months of April, July and December.
For July (monsoon) the energy load range is very low for ‘adapted’. This 

difference to ‘unadapted’ suggests that it is not the similarities in construction 
such as thermal mass, which is affecting this difference, but is a result of the 
additional interventions of insulation and double-glazing.

MODELLING OF INTERVENTIONS
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skin, concrete-block infill walls and single glazed. In 
this context, it was relatively simple to model the three 
typologies to demonstrate the positive impact that 
simple alterations can make.

One key finding from the research was the impact 
that the monsoon season has on building performance. 
In line with theory, the small diurnal temperature 
range  – the  variance between daytime temperature and 
night-time temperature  – in the ‘summer’ (monsoon 
season) showed that thermal mass had the least effect on 
performance during this season. 

No lag time was seen for the adapted building in 
July and the total energy use was still lower than the 
un adapted building, both of which are thermally 
massive. This proved that the additional interventions 
of insulation and double glazing were the key elements 
affecting the reduced energy consumption.

The quality of the environments we inhabit are 
essential for our health, mental health and wellbeing . 
We now feel this more acutely  thanks to the lockdowns 

and stay-at-home orders we have experienced over the  past 18 
months. Making small interventions to improve these environments 
is important, and not just for the  money they can save on energy bills.

Combining this with a broader social impact is important at 
Doh Eain . Our work offers a wider reach to communities and 
neighbourhoods  by supporting the renewal of public spaces 
 through our participatory design approach and community 
engagement focus.

Access to public space is another core element of improved 
wellbeing  that has been proven during the global pandemic and seen 
 around the world. Millions of people do not have access to private 
outside space , so public spaces become essential for socialising, 
having a place to rest,  exercise, and play. 

Yangon fares poorly in its provision , with just 0.32m2 of public 
space per person . Jakarta has 6m2, Bangkok 8.5m2 and Paris 30m2. 

 Covid-19 and the  military coup ha ve driven us to review what we 
can and should be doing. Our core areas of focus within Doh Eain – 
protecting heritage, improving buildings, supporting communities 
and improving access to public space – are now all the more 
important in the ‘new normal’. 

Brickwork of internal walls are left exposed 
to allow restored buildings to breathe

Doh Eain wants to clean-
up Yangon’s ‘trash alleys’ 
and bring community life 
back to the streets
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One challenge is to reopen the alley gardens, which have 
been closed to the public because of Covid and the coup, 
further restricting the already limited outdoor space that exists 
within neighbourhoods.

We are investigating opportunities for taking our approach to new 
countries including Georgia, the Philippines, Indonesia, Thailand 
and India. We are particularly excited about Georgia as we see 
many of the same opportunities and challenges we had in Myanmar. 
Global trends are changing; people do not need to be bound by a 
single location. There is significant growth in environmental and 
socially conscious travel, as well as lifestyles, and the tech industry 
is growing – particularly in Asia – unlocking new opportunities to 
reach and serve building owners, tenants, guests, investors, and 
neighbourhoods. 

The impact of supporting owners of privately owned 
heritage in new areas would be significant. Funding 
often exists for public heritage buildings, but support 
to low-income owners is overlooked. The value of the 
cultural and social impact of these buildings is also 
overlooked, as is the cost to the climate of demolishing 
and replacing them. 

Using digital tools, we aim to support homeowners 
and build a community, providing the services to 
support them and which can connect them to socially 
conscious renters, travellers and social-impact investors 
– enabling the protection of heritage, good quality 
environments, and resilient neighbourhoods for 
more communities.  CJ

References:
1   Covid-19, coup d’etat and poverty: compounding negative shocks 

and their impact on human development in Myanmar, UN Development 
Programme, April 2021, bit.ly/CJOct21SB

“We were able to demonstrate 
that, by making these simple 
alterations to buildings, they 
perform better, reduce lifetime costs 
for energy consumption, and create 
a healthy environment”

Modelling shows the energy use of the adapted buildings with insulation and double-glazing is lower than that for new-build and unadapted properties
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ELECTRICAL SAFETY  |  ARC FAULT DETECTION DEVICES

fter the tragic events at Grenfell, 
there is an increased emphasis 
on improving fire safety and, 
understandably, engineers are 
looking for technology that reliably 
reduces fire risk.  

Through 2018 to 2019, arc fault detection devices 
(AFDDs) entered the awareness of electrical 
engineers and became a recommendation 
of The IET Wiring Regulations 18th Edition 
(BS 7671:2018), effective January 2019.

Building on that, the Draft for Public Comment 
(DPC) for the IET Wiring Regulations 18th 
Edition Amendment 2 (now closed for comments) 
proposes a general mandate for the use of AFDDs 
for most 230V AC circuits.

The decision about whether to follow this 
recommendation tends to turn on legal and 
commercial pressure because of AFDDs being 
recommended by a British Standard. But what 
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Arc fault detection devices 
have been recommended in 
wiring regulations since 2019. 
Based on his own experiments, 
Hoare Lea’s Kenelm Hoare 
MCIBSE looks at the realities 
of arc risk and discusses how 
e!ective the devices are in 
preventing electrical fires

A

Right: HV-conditioned sample of single-insulated conductor

are the technical facts and how effective are AFDDs in reducing the 
incidence of electrical fires. The following analysis is supported by 
research and experimentation by the author.

What is an AFDD and how does it work?
IEC 60050 International Electrotechnical Vocabulary defines an 
AFDD as a: ‘device intended to mitigate the effects of arc faults by 
disconnecting the circuit when an arc fault is detected.’

The alternating current waveform is ordinarily sinusoidal, cycling at 
50Hz (Figure 1). However, arcing distorts the usually smooth sinusoidal 
waveform, which becomes ‘shouldered’. The shouldering is down to the 
striking and extinguishing of individual arcs as the voltage wave moves 
through the zero crossing point (the point where the instantaneous 
voltage is zero). The arc voltage, the voltage across the spark gap, is also 
distorted according to the change in impedance (Figure 2).

Such wave distortion and high-frequency noise caused by arcing are 
parameters that an AFDD uses to identify an arc fault.

What is an arc fault? 
IEC 60050 defines an arc fault as a ‘dangerous unintentional arc’. This 

FAULT-FINDING MISSION 

Development of a series arc fault within a cable sample
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Figure 2: Arc voltage
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is in contrast to arcs that are commonly caused by 
switches and electric motors through break/make 
actions, and referred to as ‘contact arcing’. These 
are not dangerous, as they are considered in the 
design of the equipment.  

Arc faults are further categorised as being series 
or parallel, depending on whether the arc fault 
occurs in series with the supply or parallel to it.

As parallel arc faults occur between discrete 
conductors, they usually draw fault currents well 
in excess of the normal load current (Figure 3). 
For that reason, parallel arcing can be detected by 
traditional protective devices.

Series arc faults do not give rise to a fault current 
and, consequently, are normally considered the 
most problematic, because they have potential 
to cause ignition but are not reliably detected by 
traditional protective devices. Nevertheless, series 
arc faults emit significant amounts of energy and 
are capable of igniting cables and nearby materials. 

What causes an arc fault?
Arcing requires a gas-filled gap (spark gap) to exist 
between conductors, such as a broken conductor 
with air filling the gap between the separated 
conductor ends. 

‘Stable arcing’, as would be considered 
dangerous, is very difficult to bring about at 
voltages of around 230V (root mean square) – the 
nominal single-phase to earth voltage in the UK. 
Paschen’s Law indicates that, for such low voltages, 
the spark-gap distance over which arcing could 
occur is tiny, at around 7.5+m. 

The factor that enables arcing over longer 
distances and at lower voltages is the presence 
of carbon at the fault zone. Carbon is a material 
with thermionic properties, so, when it is 
heated, it causes the ionisation of the adjacent 
air, which lowers the voltage at which dielectric 
breakdown can occur. It is no coincidence that 
the AFDD product standard (BS EN 62606) uses 
carbonised polyvinylchloride (PVC) electrical 
insulation to create arc faults for the verification 
of AFDD products. 

Through experimentation, I found that – with 
charred PVC close to the fault zone – it was 
possible to generate arc faults in PVC-insulated 
twin and earth cabling. By contrast, cross-linked 
polyethylene does not form char and, consequently, 
prevented arcing.

Is an arc fault a realistic fault mode?
To sufficiently char PVC insulation to a point 
where it was conducive to an arc fault, it was 
necessary for me to condition specially prepared 
cable samples using a high voltage (around 15 kV). 
Conditioning resulted in discharges internally to 
the cable and intense heat at the fault zone that 
thermally decomposed PVC insulation.  

It is difficult to see how similar carbonisation 
could occur in a realistic scenario without the 

ELECTRICAL SAFETY  |  ARC FAULT DETECTION DEVICES

destruction of the cable because of an external fire. Arc damage to live 
conductors is a possible outcome of a fire involving cabling, but that is 
the effect of a fire rather than being the cause of a fire.

While speculation exists regarding the causation and rate of 
incidence of arc faults within domestic installations, my research and 
experimentation indicates that arc faults constitute a relatively narrow 
niche within the band of electrical fault modes.  

In reference to being causal to electrical fires, there is no reliable 
proof that arc faults occur with any significant regularity and it is 
possible that their rate of incidence is negligible. On that basis, arc faults 
appear to be a relatively unrealistic fault mode.

Do AFDDs work? 
Evidence of their real-world benefit appears absent. To test whether 
AFDDs could prevent ignition because of an arc fault, I carried out 
a series of experiments that used the same principles as the AFDD 

Series arc fault

Figure 3: Parallel arc fault
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standard uses in the verification of AFDD products. 
Using specially conditioned cable samples, I confirmed 
that, in most cases, AFDDs could detect series arc faults 
sufficiently quickly to avoid an ignition.    

AFDDs were also proven to be more effective at 
detecting series arc faults than circuit breakers with 
residual current detection – for example, residual current 
breakers with over-current (RCBOs). However, RCBOs 
were also successful in some cases.

While I confirmed the lower threshold of AFDD 
sensitivity (2.5Amps), I found that arc faults of around 
1Amp were not detected. Secondary research also 
confirms that arc faults of 1.7Amps, and possibly lower, are 
viable sources of ignition.   

While exploring different electrode types, it was noted 
that where the breakdown voltage was significantly 
reduced by using carbon rods, the AFDD’s detection of arc 
faults became unreliable. 

So, it can be said that AFDDs work reasonably well at 
identifying arc faults that accord with the fault conditions 
assumed by the product standard, but they do not prevent 
all ignitions caused by arc faults.  

Will AFDDs reduce the number of 
electrical fires?
Fire statistics, such as those published by the Home 
Office, are not sufficiently granular to show any influence 
from arc faults, and it appears there is little evidence to 
support AFDDs having much effect on fire statistics. As 
pointed out earlier, an AFDD will not prevent all ignitions 
caused by arc faults. Consequently, it is my view that they 
are not likely to be effective in reducing the incidence of 
electrical fires.

So, what now?
Clearly, electrical fires remain a concern worthy of 
our focus. The spectrum of causation to electrical fires 
is broad, and includes equipment connected to an 
installation’s fixed wiring system. So, for a strategy to 
reduce the incidence of electrical fires, it should focus 
on regular inspection and testing, such that – as much as 
possible – faults are identified before they evolve into fires.

Making such verification work mandatory for all 
installations in the built environment would be a 
reasonable measure to reduce the incidence of electrical 
fires. Legislation requiring this regular verification already 
exists, including Electrical safety standards in the private 
rented sector (England) Regulations 2020’, so its scope could 
be broadened to include private rented, social housing and 
owner-occupied housing.  CJ
Q��KENELM HOARE MCIBSE is a senior associate at Hoare Lea

“Series arc faults are 
normally considered the most 
problematic because they have 
potential to cause ignition but 
are not reliably detected”
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BUILDING PERFORMANCE  |  ENERGY TRACKING

he performance gap remains a chronic shortcoming in 
the way we deliver buildings. Clients and builders alike 
have little idea how a building is likely to perform as it’s 
coming out the ground. Its energy use and emissions 
cannot come as a shock. The emerging performance 
needs to be made visible so that corrective actions can be 

made, or energy penalties accepted.
To help delivery teams tackle this issue, the authors have developed 

an Excel-based spreadsheet that aims to provide the functionality 
necessary for the assessment of operational energy and carbon dioxide 
emissions as a project progresses through delivery and into operation. 

Called the Operational Energy and Carbon (OpEC) spreadsheet, 
the new tool is designed to track changes to power loads. It is part of 
a project enabled by the Construction Innovation Hub (the Hub) and 
defines operational energy and carbon dioxide emissions information 
exchanges for Government Soft Landings (GSL) and other soft 
landings projects. 

The OpEC is, essentially, a more powerful version of CIBSE TM22 
Energy assessment and reporting methodology, a spreadsheet method 
originally developed for post-occupancy evaluation. It is also consistent 
with the energy analysis conventions of CIBSE TM54: 2013 Evaluating 
operational energy performance of buildings at the design stage. Power 
estimations made using the TM54 approach can be used to populate 
the OpEC spreadsheet. Thermal loads, typically calculated in dynamic 
simulation models (DSM), can be imported and updated as required.

What make  the OpEC tool particularly powerful are its programmed 

T

macro functions. The se enable each iteration 
involving a change to a load and its operating 
parameters to be saved within the memory 
of the spreadsheet. Changes can be recorded 
in one spreadsheet rather than being 
dispersed over several files. Each change is 
captured individually, and the energy saving 
(or penalty) of a change is summarised in 
terms of kilowatt hours, kilograms of carbon 
dioxide, and energy cost (based on a user-
selected unit cost of electricity, and fossil gas 
or biofuel as appropriate).

Figure 1 is a snapshot of how this works. 
In the example, a project’s power loads have 
been input as single-line entry items. Where 
a modification to an entry is needed  – for 
example, as information becomes available 
on  the actual wattage of an installed product 
or its usage factor  – the user can record 
the different value using a ‘change’ macro 
function. The cell value is subsequently 
modified and recorded as a colour overlay 
unique to the cell. 

Changes to the spreadsheet can be on 
rated wattage, and in-use and out-of-hours 
usage factors. Hours of use and days per week 
in  use can be altered for individual loads. 

All changes to installed loads (kW), hours 
of use or intensity of use (kWh) and cost 
(p/kWh) during subsequent project stages 
can be tracked and reported as changes occur. 
The iterations are automatically captured 
in tables, histograms and line graphs (see 
Figures 2 and 3). Even though a high number 
of iterations can be recorded in the OpEC 
tool, the file size will never get bigger than 
a couple of megabytes, which can’t be said 
of a DSM. Unlike DSM, the OpEC tool 
does not require a high level of skill ; many 
functions and outputs are automated.    

Alterations to loads in the OpEC tool 
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Making building performance visible is the aim of a new tool that tracks the 
impact of design changes on energy intensity and cost. Roderic Bunn and 
John Field describe the tool and its advantages for use on Soft Landings projects

VISIB LE PERFORMANCE

“The OpEC tool enables 
penalties to be made 
visible to all, so they 
can be accepted 
or quickly reversed”

The OpEC tool tracks 
changes to loads caused by, 

for example, an increase in 
planned hours of operation
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Figure 2: Emerging energy performance is shown as a classic energy breakdown against a benchmark (or design estimation), consistent with energy reporting conventions of CIBSE TM54

Emerging annual energy use in kWh.m-2 per annum, disaggregated by load, against target/benchmark

Q�Target or benchmark      Q�Space heating      Q�Hot water     Q�Fans      Q�Pumps      Q�Refrigeration      Q�Lighting (internal)      Q�Lighting (external)      Q�Small power      Q�ICT      

Q�Catering (central)      Q�Catering (distributed)      Q�+XPLGL½FDWLRQ������Q�Controls      Q�Vertical transport     Q�Other (regulated)      Q�Other (non-regulated)

Target or 
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Projected 
kWh.m-2 pa
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kWh.m-2 per annum all fuels

Percentage change of energy use against base case by change numbers

Change number (see energy loads table)
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that emerge over time (such as during 
procurement or construction) may stem 
from a required increase in installed capacity, 
and/or an increase in planned hours of 
operation. Changes may also arise from 
value-engineering decisions that aim to 
reduce capital costs but result in energy and 
emissions penalties that would otherwise go 
unrecorded and unnoticed until the building 
is switched on. 

The OpEC tool enables such penalties 
to be made visible to all, so they can 
either be accepted (contributing to an 
energy performance gap) or quickly 
reversed. Conversely, improvements to 
specifications or reductions in a system’s 
hours of operation will be rewarded as an 
improvement over expectation. 

Irrespective of which direction a project 
heads, the OpEC spreadsheet will record and 
highlight the cost and energy implications for 
each iteration. No-one can say they weren’t 
warned or made aware of the consequences 
of their decisions. 

The OpEC tool is particularly appropriate 
for use on Soft Landings and Government 
Soft Landings (GSL) projects where 
operational energy and emissions are 
required to be tracked during project 
delivery and into early occupation. 

The OpEC tool can be used together with 
the Hub’s GSL frameworks (available at  
bit.ly/CJOct21RB1). It is a component part of 

the Energy and Carbon Reporting Framework covering  
operational energy and carbon information exchange points (see  
panel on page 36).

As the developers, we are making the OpEC spreadsheet freely 
available to all engineers and architects who opt to track operational 
energy and emissions during a construction project. 

OpEC could be a valuable tool until the Building Regulations catch 
up with net zero aspirations, and until dynamic simulation modellers 
are freed from the regulatory (and budgetary) constraints of having to 
deliver compliance models.  CJ

Q��DR RODERIC BUNN is a building performance specialist, Soft Landings 
consultant and associate with engineering consultancy WMEboom

Q��JOHN FIELD CEng FCIBSE is director of Native-Hue and head of net zero and 
compliance at Noveus Energy

BUILDING PERFORMANCE  |  ENERGY TRACKING

Figure 3: The OpEC spreadsheet automatically populates graphs 
showing individual changes against the base case. In this example, 
every change is a cumulative improvement.

100.0%

96.0%

92.0%

88.0%
1 2 3 4 5 6 7 8

% change of base

Figure 1: Changes to energy 
loads (single or batched) are 
saved and assigned a unique 
colour code – in this case, an 
increase to an in-use load 
factor. Up to 15 changes can be 
captured in a tracked-changes 
table, which itemises changes 
to power requirements, 
emissions and energy costs for 
each item changed. Additional 
rows can be added if needed.
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New guidance, published by the Centre for Digital Built Britain as a partner 
LQ�WKH�&RQVWUXFWLRQ�,QQRYDWLRQ�+XE��GH½QHV�WKH�LQIRUPDWLRQ�H[FKDQJH�
SRLQWV�IRU�RSHUDWLRQDO�HQHUJ\�DQG�FDUERQ�GLR[LGH�DVVHVVPHQWV��ZULWHV�
-DPHV�:DUQH�

The Energy and Carbon Reporting Framework�GH½QHV�ZKHQ�RSHUDWLRQDO�
HQHUJ\�DQG�HPLVVLRQV�QHHG�WR�EH�DQDO\VHG�DQG�UHSRUWHG�DW�NH\�JDWHZD\V��
7KH�UHSRUWLQJ�SRLQWV�KDYH�EHHQ�PDSSHG�DJDLQVW�WKH�JDWHZD\V�RI�PRVW�

FRPPRQ�SURMHFW�IUDPHZRUNV�XVHG�LQ�FRQVWUXFWLRQ�DQG�LQIUDVWUXFWXUH�
SURMHFWV�ZKHUH�SRZHUHG�V\VWHPV�DUH�XVHG��LQFOXGLQJ�WKH������5,%$�
Plan of Work��WKH�%,0�)UDPHZRUN��IRUPDOLVHG�LQ�%6������3DUWV���DQG�����DQG�
%65,$�%*�������A design framework for building services��
7KH�*6/�LQIRUPDWLRQ�H[FKDQJHV�LQ�WKH�%6������VHULHV�HIIHFWLYHO\�DFW�DV�

VWDJH�JDWHV�°�SRLQWV�DW�ZKLFK�LQIRUPDWLRQ�FDQ�EH�DQDO\VHG�DQG�GHFLVLRQV�
FDQ�EH�FRQVLGHUHG�EDVHG�RQ�WKH�LQIRUPDWLRQ�DYDLODEOH��7KH�VWDJH�JDWHV�H[LVW�
WR�HQVXUH�WKDW�SURMHFWV�DUH�YDOLGDWHG�DQG�FRQWUROOHG�SURSHUO\�DV�WKH\�GHYHORS�
7KH�JXLGDQFH�DOVR�PDNHV�UHIHUHQFH�WR�WKH�6RIW�/DQGLQJV�DQG�HQHUJ\�

PRGHOOLQJ�SURFHGXUHV�DGRSWHG�LQ�6FRWODQG��ZKLFK�PDQGDWH�WKH�XVH�
of the Scottish Capital Investment Manual and its supporting guidance on 
HQHUJ\�DQG�HPLVVLRQV���

The Energy and Carbon Reporting Framework�GH½QHV�WKH�LQIRUPDWLRQ�
UHTXLUHPHQWV�DW�HDFK�SURMHFW�VWDJH�JDWHZD\��ODUJHO\�LQ�DFFRUGDQFH�ZLWK�
WKH�VWDJHV�RI�WKH�5,%$�Plan of WorN��7KH�UHSRUWLQJ�UHTXLUHPHQWV�DUH�
VXSSRUWHG�E\�¾RZFKDUWV�WKDW�VKRZ�ZKDW�GDWD�DQG�LQIRUPDWLRQ�DUH�UHTXLUHG�
IRU�HDFK�JDWHZD\��
7KH�¾RZFKDUWV�LOOXVWUDWH�WKH�LQSXWV�IRU�HDFK�VWDJH��LQFOXGLQJ�GHWDLOHG�

GLYHUVLW\�DQG�PDJQLWXGH�IDFWRUV�LQIRUPHG�E\�EXLOGLQJ�SHUIRUPDQFH�
HYDOXDWLRQV�DQG�SURIHVVLRQDO�NQRZOHGJH��)ORZFKDUWV�DQG�VXSSRUWLQJ�

JXLGDQFH�H[WHQG�EH\RQG�KDQGRYHU�LQWR�WKH�SURIHVVLRQDO�DIWHUFDUH�VWDJHV�RI�
6RIW�/DQGLQJV�DQG�*6/�����
8VHUV�RI�WKH�JXLGDQFH�KDYH�WZR�RSWLRQV�IRU�DVVHVVLQJ�DQ�HPHUJLQJ�HQHUJ\�

DQG�HPLVVLRQV�WUDMHFWRU\��LQ�D�G\QDPLF�VLPXODWLRQ�PRGHO��'60��RU�XVLQJ�D�
VLPSOHU�VSUHDGVKHHW�EDVHG�DSSURDFK��7KH�FKRLFH�ZLOO�GHSHQG�RQ�WKH�FOLHQW�
UHTXLUHPHQWV�DQG�WKH�DYDLODEOH�UHVRXUFHV�IRU�'60�GXULQJ�WKH�HQWLUH�GHOLYHU\�
SHULRG��+RZHYHU��ERWK�FRXOG�EH�XVHG�WRJHWKHU��RQH�LQIRUPLQJ�WKH�RWKHU�

The resources within the client body for using an inherited energy 
PRGHO�WR�PDQDJH�LQ�XVH�HQHUJ\�FRQVXPSWLRQ�ZLOO�DOVR�GHWHUPLQH�WKH�EHVW�
DSSURDFK��)RU�PRVW�EXLOGLQJ�PDQDJHUV�D�ZHOO�SRSXODWHG�RSHUDWLRQDO�HQHUJ\�
DQG�HPLVVLRQV�VSUHDGVKHHW�PD\�EH�DOO�WKDWµV�QHHGHG����
7KH�2SHUDWLRQDO�(QHUJ\�DQG�&DUERQ��2S(&��VSUHDGVKHHW��GHVFULEHG�RQ�

SDJH�����LV�WKH�IDYRXUHG�PHWKRG�RI�WUDFNLQJ�HPHUJLQJ�HQHUJ\�XVH�GXULQJ�D�
*6/�SURMHFW�IRU�QRQ�UHJXODWHG�ORDGV���
$OWKRXJK�WKH�Energy and Carbon Reporting Framework�LV�SULPDULO\�DLPHG�

DW�SURMHFW�WHDPV�DGRSWLQJ�WKH�SURFHGXUHV�LQ�6RIW�/DQGLQJV��LW�LV�DSSOLFDEOH�
WR�DOO�SURMHFWV�ZKHUH�WKH�FOLHQW�UHTXLUHV�HQHUJ\�DQG�HPLVVLRQV�WR�EH�WUDFNHG�
FRQWLQXDOO\��0RGHOOLQJ�RI�D�SURMHFWµV�HPHUJLQJ�HQHUJ\�SHUIRUPDQFH�GXULQJ�
SURFXUHPHQW��GHVLJQ�DQG�FRQVWUXFWLRQ�FDQ�KHOS�D�SURMHFW�WHDP�NHHS�WUDFN�
RI�RXWWXUQ�SHUIRUPDQFH�DQG�FORVH�SHUIRUPDQFH�JDSV�DV�WKH\�DSSHDU�°�DQG�
EHIRUH�WKH\�EHFRPH�½[HG�DQG�LUUHWULHYDEOH�

The guidance and associated OpEC spreadsheet tool can be downloaded 
IURP bit.ly/CJOct21RB1

Q��JAMES WARNE MCIBSE, is director of engineering consultancy WMEboom

Q��The Framework was co-authored by myself and Roderic Bunn, also of 
WMEboom, with input from industry specialists.

OPERATIONAL ENERGY AND CARBON INFORMATION  
EXCHANGE POINTS FOR GOVERNMENT SOFT LANDINGS
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YEAR WARRANTY*

5

Xtra Control. Xtra Flexibility.

AN XTRAORDINARY COMMERCIAL BOILER
The new Imax Xtra 2 range of condensing boilers is offered in

 six models with outputs from 80 to 280 kW. These floor standing boilers 
can be installed on their own or in a cascade of up to four boilers.

GET A QUOTE AT IDEALHEATING.COM

Available in 
six different 

outputs

Full colour 
touch screen 
controls

New 
header kits

NOx 
Class 6Class 6

Wheeled, 
for easy 
installation

New 
hydraulic 
accessoriesaccessoriesaccessories

IMA X XTRA 2

*5 year heat exchanger warranty subject to terms and conditions. 2 year parts and labour warranty as standard.
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LINEAR LED LUMINAIRE
CONTOUR
• Seamless illumination for leisure and commercial environments
• System of connectable LED luminaires with illuminated 
  interconnecting sections
• Integrated driver with quick electrical connectors for ease of installation
• Recessed, Surface and Suspended format – direct and indirect 
  lighting distribution
• Range of dimming options, wireless lighting control options 
  including Platform & Elevate
• 100,000 hours operational life.

visit: www.luceco.com

For more information contact Sales on:
Tel: 01952 238 100  Email: uk_sales@luceco.com  Web: www.luceco.com
Luceco UK Ltd. Stafford Park 1, Telford, Shropshire TF3 3BD.

THE FUTURE OF LED LIGHTING
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Commercial
School

Hospital

Residential

Plant Room options

Transtherm Giro 
Plus (15-91kW)

Transtherm Pro 
(75-1720kW)

Transhare 
(5000kW +))75 1720kW)

Heat 
Interface Hot 

Water

Distribution 
Pipework

• Safe, practical and low maintenance

• Ready to connect, saving on installation 
time

• Reduced space requirements

CHP
Biomass

UltraGaslUUUUUUlUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

nt Room optio

CHP

w
w

w
.h

ov
al

.c
o.

uk
w

w
w

.hoval.co.uk

Transtherm 
Giro (us (15 91kGiro

01636 672 711

For more information scan 
with your smartphone or

email: boilersales.uk@hoval.com

District Heating Scheme...
     

CHP 

• 12-20, 43-531 kW output

• State of the art modular control system

• Low NOx

• Operated with Gas or BioGas

• Compact design

•

• Suitable for residential, commercial 
and industrial schemes

• 15-100, 125-1550, 250D-2300D output

• Low Emission

• Reduced Space Requirements

• Patented Heat Exchanger Technology
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EDITORIAL

A sense of repurpose
Perhaps a sign that the tourist economy is reawakening, a spate 
of London hotels – including The Londoner, in Leicester Square, 
and NoMad, in Covent Garden – opened this year, showing 
WKHUH�LV�FRQ½�GHQFH�DPRQJ�KRWHOLHUV�WKDW�WRXULVWV�ZLOO�UHWXUQ�WR�
the capital.

A lso opening was Whitechapel Road’s Hyatt Place, which 
has been transformed from a drab, six-storey, 1980s speculative 
RI½�FH�EXLOGLQJ�LQWR�D�VW\OLVK�QLQH�VWRUH\�KRWHO��VHH�SDJH������
By reusing and repurposing the existing building – a trend that’s 
becoming more popular in light of the growing awareness of 
embodied energy – engineer ChapmanBDSP used the open-

plan design to its advantage by  employing positioning partitions to form the rooms. The 
WUDQVIRUPDWLRQ�ZDV�QRW�ZLWKRXW�LWV�FKDOOHQJHV��KRZHYHU��DV�WKH�JURXQG�¾�RRU�UHWDLO�XQLWV�KDG�
to remain open and in operation throughout the project. This meant all the piped services 
IURP�¾�RRUV�QLQH�GRZQ�WR�WZR��LQFOXGLQJ�GUDLQDJH���KDG�WR�EH�URXWHG�DW�KLJK�OHYHO�DORQJ�WKH�
½�UVW�¾�RRU�FRUULGRU�WR�RQH�RI�WZR�H[LVWLQJ�ULVHUV�WR�UHDFK�WKH�EDVHPHQW��

As  hotels welcome back patrons, focus has  turned to the  leisure facilities that ha ve laid 
dormant during lockdown. Our feature on page 48 outlines the business case for  improving 
insulation in swimming pools. This allows them to operate at a higher level of relative 
humidity – and, therefore, a much lower ventilation rate  – without causing condensation. 

To account for the rapid evolution of LEDs, the Society of Light and Lighting is publishing 
an updated guide for museums and art galleries, a preview of which is on page 46.

Q Liza Young, GHSXW\�HGLWRU��CIBSE Journal
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,Q�WUDQVIRUPLQJ�D�����V�/RQGRQ�RI½�FH�EXLOGLQJ�
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retail units remained operational
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RETROFIT  |  HYATT PLACE HOTEL

In transforming a 1980s London o!ce into a stylish hotel, ChapmanBDSP 
has helped minimise embodied carbon while providing safe, sustainable 
accommodation for London’s returning visitors, as Andy Pearson explains

Welcome back
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I
Q�������%ODFN�/LRQ�+RXVH�ZDV�D�GUDE��VL[�VWRUH\������V�VSHFXODWLYH�RI½FH�
building, set above a row of street-level retail units on London’s busy 
Whitechapel Road. Now, it has been transformed into the stylish, nine-
VWRUH\�+\DWW�3ODFH�KRWHO��FRPSOHWH�ZLWK�QLQWK�¾RRU�ORXQJH�DQG�WHUUDFH��ZLWK�
views over the City, a basement lobby and restaurant area, a gym, and 280 
guest rooms.

Designed by architect Dexter Moren Associates, the building’s remarkable 
metamorphosis is due in no small part to a clever building services solution 
designed by ChapmanBDSP. 

The engineer’s involvement with the building pre-dates the hotel transformation. 
´:KHQ�,�ZDV�½UVW�DVNHG�WR�ORRN�DW�WKH�EXLOGLQJ��DERXW�VL[�\HDUV�DJR��LW�ZDV�WR�
UHIXUELVK�WKH�H[LVWLQJ�RI½FH�IRU�FRQWLQXHG�XVH�DV�DQ�RI½FH�µ�VD\V�7RP�:LOOLDPV��DQ�
associate at ChapmanBDSP. 
%DFN�WKHQ��WKHUH�KDG�EHHQ�D�SURSRVDO�WR�WXUQ�WKH�RI½FH�LQWR�D�KRWHO��EXW�LW�QHYHU�

materialised. After a change in developer, however, the hotel proposal was back 
on the table, and planning permission for change of use was granted in 2018. In 
DGYDQFH�RI�LWV�WUDQVIRUPDWLRQ��WKH�RULJLQDO�RI½FH�EXLOGLQJ�ZDV�VWULSSHG�EDFN�WR�LWV�
FRQFUHWH�VWUXFWXUH�DQG�WKUHH�¾RRUV�DGGHG�WR�WKH�URRI��
:LOOLDPV�FDOOV�WKH�WUDQVIRUPDWLRQ�RI�DQ�RI½FH�WR�D�KRWHO�´D�JUHDW�H[DPSOH�RI�WKH�

reuse and repurposing of existing building stock’, and more straightforward than 
WUDQVIRUPLQJ�D�KRWHO�LQWR�DQ�RI½FH��´7KLV�LV�SHUKDSV�WKH�HDVLHU�RI�WKH�WZR�RSWLRQV��
EHFDXVH�DQ�RI½FH�¾RRUSODWH�LV��JHQHUDOO\�VSHDNLQJ��KLJKO\�DGDSWDEOH�µ�:LOOLDPV�VD\V��
´,WµV�RSHQ�SODQ��VR�WKHUHµV�TXLWH�D�ORW�RI�¾H[LELOLW\�LQ�WHUPV�RI�SRVLWLRQLQJ�SDUWLWLRQV�
WR�IRUP�WKH�URRPV�DQG��,�WKLQN��\RX�HQG�XS�ZLWK�VOLJKWO\�PRUH�JHQHURXV�¾RRU�WR�
ceiling heights.’ 

One of the biggest challenges in developing the building services solution for this 
SURMHFW�ZDV�WKDW�WKH�JURXQG�¾RRU�UHWDLO�XQLWV�KDG�WR�UHPDLQ�RSHQ�DQG�LQ�RSHUDWLRQ�
throughout the building’s transformation. The hotel’s guest rooms, lounge and 
WHUUDFH�DUH�RQ�WKH�¾RRUV�DERYH�WKH�VKRSV��ZKLOH�EHORZ�WKHP�°�LQ�WKH�EDVHPHQW�°�LV�
the hotel reception, restaurant, kitchen and, crucially, the plantroom. 

‘We were putting all these new spaces below ground, but we could only thread 
WKH�VHUYLFHV�XS�IURP�WKH�EDVHPHQW�WR�WKH�½UVW�¾RRU�XVLQJ�WZR�H[LVWLQJ�ULVHUV�LQ�WKH�
ROG�RI½FH�FRUHV�µ�:LOOLDPV�H[SODLQV�

Services and fire safety
The guest rooms are serviced with fresh air ducted from two roof-mounted air 
KDQGOLQJ�XQLWV��$+8V���D�URRI�PRXQWHG�K\EULG�YDULDEOH�UHIULJHUDQW�¾RZ��95)��
system supplies space heating and cooling to a bulkhead-mounted fan coil unit 
�)&8��LQ�HDFK�URRP��DQG�WKH�EDWKURRPV�DUH�VHUYHG�ZLWK�VRIWHQHG�GRPHVWLF�KRW�
water and boosted cold water, which is piped from the basement. 
,Q�DGGLWLRQ��IUHVK�DLU�LV�GHOLYHUHG�WR�WKH�JXHVW�URRPV�IURP�WKH�)&8�EXONKHDG��

and vitiated air is extracted from the bathrooms via the roof AHU with heat 

7KH�KRWHOµV�QLQWK�¾RRU�WHUUDFH�
RIIHUV�JUHDW�YLHZV�RI�WKH�&LW\

%ODFN�/LRQ�+RXVH�EHIRUH�LWV�WUDQVIRUPDWLRQ�LQWR�D�VW\OLVK�KRWHO
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recovery. Wastewater from the hand basin, 
shower and WC is piped to the basement 
to a combined outfall for connection to the 
sewer. The hybrid VRF system features both 
refrigerant and water. 

In simple terms, refrigerant is circulated 
from the roof-mounted condensers to a 
GLVWULEXWLRQ�ER[�RQ�HDFK�¾RRU��ZKLFK�KRXVHV�
a heat exchanger. Water is circulated on 
WKH�¾RRUSODWHV�WR�WUDQVIHU�WKH�KHDW�DQG�
coolth from the distribution box to the FCU 
in each room.

A hybrid, rather than a full refrigerant-
charged, VRF system was used to avoid the 
need to install a refrigerant leak-detection 
system in each guest room. Refrigerants are 
GHQVHU�WKDQ�DLU��VR�WKH\�FROOHFW�DW�¾RRU�OHYHO�LI�
there is a leak. 

‘For compliance with BS EN378, where 
refrigerants are present in an enclosed space 
you either have to demonstrate that the 
volume of refrigerant charge able to leak into 
a single room doesn’t exceed a set criterion, 
RU�LQVWDOO�D�VLJQL½FDQW�DQG�FRVWO\�V\VWHP�WKDW�
has capability to detect a leak and to pump 
down the charge from the system to remove 
it from the unit,’ says Williams.
7KH�K\EULG�V\VWHP�ZDV�DOVR�EHQH½FLDO�LQ�

developing the energy strategy, which – in 
combination with a new, high-performance 
façade – enabled the project to achieve 
a CO2 reduction of 45% beyond Part L, 
as stipulated by the London Borough of 
Tower Hamlets. 

In addition to the inherent occupant safety 
of the hybrid VRF system, the hotel has a 
ZDWHU�PLVW�½UH�VXSSUHVVLRQ�V\VWHP�LQVWDOOHG�

throughout the building and in each guest room, of which there are approximately 
���RQ�HDFK�¾RRU��,Q�D�½UH��WKLV�V\VWHP�XVHV�KLJK�SUHVVXUH�ZDWHU�DQG�D�VSHFLDOLVHG�
FHLOLQJ�PRXQWHG�VSULQNOHU�KHDG�WR�GLVSHQVH�ZDWHU�DV�D�PLVW�RI�XOWUD�½QH�GURSOHWV��
The droplets evaporate to reduce the temperature of the gases and smoke in 
URRP��WKH�UDGLDWLYH�KHDW�RI�WKH�½UH��DQG�WKH�R[\JHQ�FRQFHQWUDWLRQ�LQ�WKH�]RQH�
ZKHUH�WKH�½UH�DQG�ZDWHU�PLVW�LQWHUDFW��
7KHUH�LV�DOVR�D�EHQH½W�IURP�ZHWWLQJ�RWKHU�SRWHQWLDOO\�FRPEXVWLEOH�IXHOV�LQ�WKH�

room. Mist systems use much less water than conventional sprinkler systems, 
which helps reduce the volume of water stored. ‘We opted for a mist system 
EHFDXVH�WKH�RI½FH�EXLOGLQJ�KDG�QRW�EHHQ�GHVLJQHG�WR�LQFRUSRUDWH�D�VSULQNOHU�
V\VWHP��VR�½WWLQJ�D����P3�°�GHVLJQDWHG�DV�D�%6�(1�������RUGLQDU\�KD]DUG����2+���
– sprinkler water tank into the basement meant we would have lost about a third 
of the basement, which had to accommodate the kitchen, restaurant and gym,’ 
VD\V�:LOOLDPV��´7KH�ORZHU�ZDWHU�YROXPH�KDV�WKH�DGGHG�EHQH½W�IRU�WKH�KRWHO�RI�
reduced time out of operation for repairs if a head were to discharge.’
,W�ZDV�IRUWXQDWH�WKDW��LQ�WKH�H[LVWLQJ�RI½FH��¾RRU�VODEV�KDG�EHHQ�FRQVWUXFWHG�

5RXWLQJ�WKH�GUDLQDJH�IURP�½UVW�¾RRU�JXHVW�URRPV��ZKLFK�ZHUH�ORFDWHG�RQ�WKH�¾RRU�VODE�
GLUHFWO\�DERYH�WKH�UHWDLO�XQLWV��ZDV�FKDOOHQJLQJ�°�DQG�&KDSPDQ%'63µV�VROXWLRQ�ZDV�WR�
XVH�D�YDFXXP�GUDLQDJH�V\VWHP��
´7KLV�GHOLYHUV�WKH�VRLO�DQG�ZDVWH�WR�KLJK�OHYHO�RQ�WKH�½UVW�¾RRU��IURP�ZKHUH�ZH�URXWH�

LW�DORQJ�WKH�FRUULGRU�DQG�WKHQ�GRZQ�WR�WKH�EDVHPHQW�WKURXJK�RQH�RI�WKH�WZR�FRUHV�µ�
H[SODLQV�:LOOLDPV�
7KH�YDFXXP�V\VWHP�LV�VHOI�FRQWDLQHG��,W�LV�FKDUJHG�IURP�D�XQLW�LQ�WKH�EDVHPHQW��

ZKLFK�UHPRYHV�DLU�IURP�WKH�SLSHZRUN�WR�FUHDWH�WKH�YDFXXP�WKDW�GUDZV�WKH�ZDVWH�DORQJ�
WKH�SLSH��́ 7R�PDLQWDLQ�WKH�YDFXXP��\RX�KDYH�WR�XVH�D�SURSULHWDU\�:&�½WWLQJ�DQG�DQ�
²LQWHUIDFH³�XQLW�WR�DOORZ�IRU�WKH�FRQQHFWLRQ�RI�DQ\�GHVLUHG�KDQG�EDVLQV�DQG�VKRZHUV�µ�
VD\V�:LOOLDPV�
%HIRUH�VSHFLI\LQJ�WKH�YDFXXP�V\VWHP��WKH�WHDP�YLVLWHG�D�QXPEHU�RI�/RQGRQ�KRWHOV�

WKDW�KDG�D�V\VWHP�LQVWDOOHG��RIWHQ�WR�KHOS�RYHUFRPH�VLPLODU�FRQVWUDLQWV��
´7KH�YDFXXP�V\VWHP�GRHV�PDNH�D�ELW�PRUH�QRLVH�WKDQ�D�FRQYHQWLRQDO�GUDLQDJH�

V\VWHP�µ�DGGV�:LOOLDPV��́ EXW�LW�DOVR�XVHV�PXFK�OHVV�ZDWHU�°�VR�DQRWKHU�KRWHO�KDV�SXW�
XS�VLJQV�KLJKOLJKWLQJ�WKH�V\VWHPµV�ZDWHU�VDYLQJ�FUHGHQWLDOV��ZKLOH�PHQWLRQLQJ�WKH�
DGGLWLRQDO�QRLVH�µ

DRAINAGE SYSTEM

“The retail units 
meant all piped 
services from floors 
nine down to two, 
including drainage, 
had to be routed at 
high level along the 
first-floor corridor”

Right: The basement-level restaurant
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in situ, using a hollow-pot system – a method whereby hollow clay pots are 
LQFRUSRUDWHG�LQWR�WKH�¾RRU�FRQVWUXFWLRQ�WR�UHGXFH�WKH�DPRXQW�RI�FRQFUHWH�
used. The pots, says Williams, ‘are relatively easy to remove’ without having 
D�VLJQL½FDQW�VWUXFWXUDO�LPSDFW��$FFRUGLQJO\��WKH�VHUYLFLQJ�VROXWLRQ�LQYROYHG�
FUHDWLQJ�D�VHULHV�RI�YHUWLFDO�VHUYLFH�ULVHUV�DOLJQHG�ZLWK�WKH�SRWV��´:H�WRRN�WKH�
H[LVWLQJ�VXUYH\�LQIRUPDWLRQ�VKRZLQJ�ZKHUH�DOO�WKH�SRWV�ZHUH�ORFDWHG��RYHUODLG�WKH�
rooms and their risers onto that, and then started to move that jigsaw around,’ 
says Williams. 
7KH�SUHVHQFH�RI�WKH�JURXQG�¾RRU�UHWDLO�XQLWV�PHDQW�DOO�SLSHG�VHUYLFHV�IURP�

¾RRUV�QLQH�GRZQ�WR�WZR��LQFOXGLQJ�GUDLQDJH��KDG�WR�EH�URXWHG�DW�KLJK�OHYHO�
DORQJ�WKH�½UVW�¾RRU�FRUULGRU�WR�RQH�RI�WZR�H[LVWLQJ�ULVHUV��WR�UHDFK�WKH��P�GHHS�
EDVHPHQW��´:KHQ�WKH�VHUYLFHV�JHW�WR�WKH�½UVW�¾RRU��ZH�KDYH�KDG�WR�WUDQVIHU�DOO�WKH�
SLSHZRUN�YLD�WKH�WZR�PDLQ�FRUHV��EHFDXVH�ZH�FRXOGQµW�UXQ�WKHP�WKRXJK�WKH�UHWDLO�
units,’ says Williams (see panel, ‘Drainage system’). 

In servicing the newly installed upper 
WKUHH�¾RRUV��WKH�FRQVXOWDQW�ZDV�DEOH�WR�
WDNH�D�PRUH�FRQYHQWLRQDO�DSSURDFK�WR�ULVHU�
distribution. The engineer was able to drop 
D�VHULHV�RI�ULVHUV�GRZQ�IURP�WKH�URRI�WKURXJK�
WKH�URRPV��´:H�FUHDWHG�D�SOHWKRUD�RI�QHZ�
ULVHUV�WR�VHUYH�WKH�XSSHU�WKUHH�¾RRUV�WR�KHOS�
ZLWK�WKH�GLVWULEXWLRQ��DFFRPPRGDWLQJ�IUHVK�
DLU�DQG�ZDVWH�VWDFNV�µ�VD\V�:LOOLDPV�
7KH�KRWHOµV�WUDQVIRUPDWLRQ�IURP�D�GUDE�

����V�RI½FH�EORFN�WR�D�VW\OLVK�FRQWHPSRUDU\�
hotel was completed in June, when Hyatt 
3ODFH�/RQGRQ�&LW\�(DVW�RSHQHG�LWV�GRRUV�IRU�
WKH�½UVW�WLPH��CJ

Diagram showing services at hotel

7KH�QLQWK�¾RRU�EDU�
DQG�URRI�WHUUDFH
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T
he previous version of the SLL 
LG8, which covers the lighting 
of museums and art galleries, 
was published in 2015. 
However, there have been a 
number of dramatic changes in 

lighting technology in the past six years, so an 
update was required.

Many different professionals, with varying 
amounts of expertise and experience, are 
involved in the lighting of museums and 
galleries. The responsibility for lighting 
can end up with someone who is not an 
experienced lighting designer, so this 
guide aims to help people with all levels of 
expertise. Hopefully, though, it may make 
some non-specialists realise they need to 
employ a lighting designer.

LG8 is not just about museums and 
galleries, but covers a wide range of building 
types. It is also about historic interiors, which 
are displays in themselves. This new version 
aims to help the lighting designer, or person 
responsible for the lighting, to emphasise the 
story, themes or brand of a project, whatever 
its nature.

As in other sectors, it is the technology 
of how light is made and controlled that has 
changed drastically. The 2015 version of the 
guide still had, quite rightly, much information 
RQ�WXQJVWHQ�KDORJHQ�DQG�PHWDO�KDOLGH�½WWLQJV��
and not as much about LED ones. 

At the time, LED technology was in a rapid 
SHULRG�RI�HYROXWLRQ��ZKLFK�PDGH�½QDOLVLQJ�WKH�
�����HGLWLRQ�YHU\�GLI½FXOW��+RZHYHU��WKH�JXLGH�

made clear that they were likely to be the principal source of light for museums and 
galleries in the future – which has, indeed, turned out to be the case.
$V�WXQJVWHQ�DQG�PHWDO�KDOLGH�VRXUFHV�DUH�QRW�VSHFL½HG�DQ\�PRUH��DOO�UHIHUHQFHV�

to those types of light source have been removed from the new guide, and replaced 
with more detail about LEDs and the technology that exists to support them. This 
includes information about drivers and dimming.

LEDs have even changed the economics of access for maintenance. As they last 
VR�ORQJ��VRPH�JDOOHULHV�QRZ�½QG�LW�FKHDSHU�WR�KLUH�DEVHLOHUV�WR�FDUU\�RXW�WKH�UDUHO\�
needed maintenance, rather than have the infrastructure for big, heavy, high-level 
access platforms.

Another lighting technology revolution that has occurred recently is the 
development of the internet of things, so this – and various other innovative lighting 
control and communication systems – are also covered.

While technology has evolved rapidly in recent years, humans and their eyes, and 
their feelings, have not. Light has not changed. Schemes for museums and galleries 
are among the most human-centred projects on which a lighting designer can work. 
So, this guide covers the subjective and human responses to light extensively, and 
KRZ�WKH�OLJKWLQJ�GHVLJQHU�FDQ�LQ¾XHQFH�WKHVH�UHVSRQVHV�

The publication starts with the foundations of lighting design, and explains what 
light can do and how it can be controlled. This is important, given that some readers 
will not be lighting specialists. Where museums and galleries are concerned, there 
DUH�PDQ\�SDUWLFXODU�FKDOOHQJHV�°�VXFK�DV�UHGXFLQJ�UH¾HFWLRQV�DQG�JODUH��DQG�JHWWLQJ�
colours and relative intensities right – that can only be solved if the principles of 
light are understood. 

The three great variables – brightness, colour and direction – are analysed and 
explained, and the guide helps describe how they control glare, affect the softness 
of shadows and the rendering of colour. 

illumination
The art of

“It is not the responsibility of the lighting 
designer to know what an artefact is made of 
and to decide what light level it can stand”

LEDs and the internet of things 
have transformed specification 
in the lighting industry, and 
this has been reflected in the 
updated Lighting Guide 8 – 
Lighting for museums and 
art galleries. Guide author 
Mark Sutton Vane  
summarises the key changes
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can only see the object if it is lit. But that light 
might be damaging the object and destroying 
its beauty. That is the challenge of lighting 
some artefacts: see, enjoy and, so, destroy, 
or don’t see and don’t enjoy  – or somewhere 
in the middle, with some enjoyment and an 
acceptable amount of damage. The guide 
explains the amount of damage caused by 
different light levels. 

The earlier version  listed the amount and 
W\SH�RI�GDPDJH�WKDW�OLJKW��GRHV�WR��VSHFL½�F�
materials , so  the  designer could work out 
what level of light a delicate artefact could 
accept. This is one of the big changes to the 
updated guide .

It is not the responsibility of the lighting 
designer to know what an artefact is made of 
and  to decide what light level it can stand. It 
is the responsibility of the artefact owner to 
say how much light they are prepared to use 
to satisfy their decision about the acceptable 
levels of enjoyment versus damage. 

Technology has changed, but how light 
works, the damage  it can do and the amazing 
effects  it can create have remained constant, 
and  are explained in detail. I suspect the 
reactions of human beings to  lighting, 
involving eyes and hearts, will also remain 
constant, and  these factors are the most 
important parts of the new version of LG8.  CJ

Q  MARK SUTTON VANE FSLL, is director of 
independent lighting consultancy Sutton Vane 
Associates and author of Lighting Guide 8 – Lighting 
for Museums and Art Galleries, which is scheduled 
to be published in late spring.

Q LG8 is available on the CIBSE Knowledge Portal at 
www.cibse.org/knowledge

$Q�DUWHIDFW�ZLWK�OLJKWLQJ�IURP�GLIIHUHQW�DQJOHV�IURP�W\SLFDO�PXVHXP�OLJKW�½�WWLQJV�°�D�´KXJH�UDQJH�RI�HIIHFWV�FDQ�EH�FUHDWHG�E\�MXVW�DOWHULQJ�WKH�EULJKWQHVV�RU�GLUHFWLRQ�RI�WKH�OLJKWµ

The Great Gallery, The 
Wallace Collection, London: 

the laylight provides much 
of the light in the gallery

Using these  and many other  tools, the designer can make  lighting emphasise 
the hierarchy of the story being told by  artefacts, the supporting material and the 
spaces.  The photographs  below  show  a typical museum artefact  lit from different 
DQJOHV��ZLWK�W\SLFDO�PXVHXP�OLJKW�½�WWLQJV��7KH�\�GHPRQVWUDWH�WKH�KXJH�UDQJH�RI�
effects that can be created by just altering the brightness or  direction of the light.

Museum lighting is rarely a blanket solution. There are often lots of details to 
solve and  the best results are usually only found by experimentation. With this in 
mind, new sections have been added to the guide about   the importance of  aiming, 
adjusting, focusing and setting  light levels once  exhibits have been installed.

One of the major, perennial challenges of museum and gallery lighting is the 
damage that light can cause to objects. Light can fade colours and even cause some 
materials to break down. This is one of the great dilemmas of the museum world. 
A visitor only knows an object looks beautiful because they can see it. The visitor 
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We witnessed numerous cases of CHP 
engines either broken down and abandoned, 
or requiring heat to be discharged from 
rooftop radiator panels in summer to meet 
contractual operational demands. 

Other observations included the relatively 
poor design and condition of the buildings, 
especially of older properties, with many 
showing the ruinous impact of condensation 
on structural steelwork. Undaunted by 
the challenges, we decided to try to model 
them, because we needed to be able to 
MXVWLI\��½QDQFLDOO\��WKH�LPSURYHPHQWV�ZH�
were recommending. 

Swimming-pool modelling
:KHQ�ZH�½UVW�ORRNHG�DW�WKH�SRRO�KDOOV�DV�
conventional dry buildings, we found the 
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P
eople of all ages enjoy going to the swimming pool for sport, therapy 
and recreation. However, energy use in wet leisure centres and hotels 
with indoor pools is often higher than expected. This is because a lot 
of energy is used to heat the pool water to a comfortable temperature, 
and this gives rise to quite high levels of evaporation into the air of 
the pool hall. Ventilation is used extensively to remove the damp air 

and so prevent damaging condensation on cold surfaces, but the net effect is to 
remove the energy from the building as waste latent heat. For many designers and 
operators, obtaining the best results is something of a black art.

We became involved in helping to reduce the energy use in leisure centres and 
swimming pools several years ago. Some were very well run and had the latest 
equipment, but, in others, we came across a number of common problems. 
9HU\�RIWHQ��WKH�YHQWLODWLRQ�UDQ�¾DW�RXW�DOO�\HDU�URXQG��ERWK�GD\�DQG�QLJKW��7KLV�

was generally because no-one understood how to control it and no-one was 
willing to take the risk of tampering with the settings. Doors and windows were 
often left open and warm, moist air penetrated well beyond the pool hall. 

Pool covers,which are meant to reduce evaporation overnight, were not used, 
and heat-pump energy-recovery systems remained unrepaired and out of service. 

Improved insulation in wet leisure centres not only cuts heat loss through walls and windows, 
but also allows swimming pools to operate at a higher relative humidity, resulting in energy 
savings as ventilation rates are reduced. Dee Associates’ Mike Hancock explains

Making the case to 
save energy at a stroke

SWIMMING POOLS  |  INSULATION
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conductive heat losses were only a fraction 
of the total heat input. So, we needed to 
understand how to account for the majority 
of the energy use.

We began by researching what had 
already been done and came across some 
interesting work carried out by a group of 
US researchers,1 who tried to establish the 
rate of evaporation from indoor and outdoor 
pools. They took measurements, and related 
them to the number of people in the pool 
DQG�WKH�VSHHG�DQG�KXPLGLW\�RI�WKH�DLU¾RZ�
over the surface, air temperature and other 
IDFWRUV��:H�EXLOW�WKHVH�½QGLQJV�LQWR�WKH�KHDW�
and mass balances over the pool system.

Our clients were keen to know the 
implications of any changes on the annual 
cost of operations, so we represented the 
resulting output as a set of ‘characteristic 
curves’ for any given pool. These show 
how costs can be reduced by cutting the 
ventilation rate and allowing the relative 
humidity (RH) to rise. 

The optimum ventilation level is 
WKDW�ZKLFK�LV�MXVW�VXI½FLHQW�WR�SUHYHQW�
condensation. This varies over time with 
pool activity and outside temperature, so it is 
really important that ventilation is varied to 
meet the changing conditions. For example, 
the need for ventilation overnight is much 
less than during peak bathing periods, and 
higher in winter, when the walls are colder.

These ‘characteristic curves’ are also 
very useful in evaluating the annual energy 
savings from using pool covers overnight, 
the value of repairing the heat pump 
UHFRYHU\�V\VWHPV��DQG�WKH�½QDQFLDO�EHQH½WV�
of modern ventilation-control systems.

Ventilation controls
Pools should have variable-speed ventilation 
systems, controlled in response to humidity 
levels inside the pool and temperatures 
outside. These ensure ventilation can be 
minimised overnight – which is especially 
relevant if a pool cover is in place – and, 
at the same time, accommodate the high 
evaporation levels during busy periods. 
Seasonal variations in the inside wall 
temperature also need to be accommodated.

The case for  
improving insulation
The above characteristic curves do not 
take into account conductive heat losses 
through the walls and windows. In the 
early days, we did calculations to show the 
impact of improved insulation as if we were 
dealing with a dry building. Table 1 shows 
that insulation can reduce the heat lost 
through conduction (dry buildings) by about 
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Figure 1: Simple schematic 
of a typical swimming pool

Figure 2: ‘Characteristic curves’ show how annual gas heating costs can be 
reduced by operating at higher relative humidity through lower ventilation

Figure 3: Overview of control strategy

“Ventilation is used extensively to 
remove the damp air and so prevent 
damaging condensation on cold 
surfaces, but the net e!ect is to 
remove the energy from the building 
as waste latent heat”
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“It highlights the 
need for new 
buildings to be very 
well insulated, and 
have no thermal 
bridges, exposed 
steelwork or crevices 
where condensation 
can accumulate”

523,000kWh per year, saving heating costs 
by about £22,300 per year. This is rather 
small compared with the cost of the work. 

Many pool halls are not very well 
LQVXODWHG��EXW�WKH�½QDQFLDO�MXVWL½FDWLRQ�
for installing additional insulation and 
double glazing is usually not very strong. 
We came to realise, however, that 
improved insulation would have a dramatic 
secondary effect. Better insulation allows the 
pool to operate at a much higher level of RH 
and, so, with a much lower ventilation rate, 
without causing condensation. 

We can see from the ‘characteristic curves’ 
for a typical pool that raising the RH from 
50% to 60% saves about £10,000 per year 
in (gas) heating costs. Our model showed 
that operating the pool hall at 70%, rather 
than 50%, would save 550,000kWh per 
year, worth about £23,400 per year. (At 
lower outdoor temperatures the RH would 
need to be lower.)

These savings arise through blowing out 
less warm, energy-rich air containing all the 
latent heat of the evaporated water. This 
HIIHFWLYHO\�GRXEOHV�WKH�½QDQFLDO�FDVH�IRU�
insulation. Figure 4 shows the hypothetical 
WHPSHUDWXUH�SUR½OHV�DFURVV�WKH�SRRO�KDOO�
wall with and without insulation.

When we looked at the temperature 
SUR½OHV�WKURXJK�LQVXODWHG�ZDOOV��ZH�FRXOG�
see that such a rise in humidity levels is 
possible. So, the energy savings achievable 
from insulation could be roughly double the 
savings in conductive heat losses alone. 

This makes the case for improved 
insulation and double glazing much more 
attractive. It also highlights the need for 
new buildings to be very well insulated, 
and have no thermal bridges, exposed 
steelwork or crevices where condensation 
can accumulate. 

Summary
Modelling has shown that most of the 
energy used is extracted from a pool in 
the ventilation, and the more this can be 
reduced without condensation taking 
place, the better. The positive impact of 
pool covers, deployed overnight, has also 
been demonstrated. 

Modelling has highlighted the enormous 
variation in the evaporation rate during the 
day and throughout the year, and that a 
variable-speed ventilation system is needed 
to accommodate it. 

However, the important point is that the 
best results will arise when well-designed 
ventilation systems and controls are 
combined with good building insulation.  CJ
Q��MIKE HANCOCK is a director at Dee Associates 

References:
1  Charles C Smith, George O E Löf, Randy W Jones, 

Rates of evaporation from swimming pools in active use, 
ASHRAE Transactions 1998 vol 108, pt 1, item 4146, 
pp1-9, American Society of Heating, Ventilation and 
Air Conditioning Engineers, Atlanta, USA.

Envelope  
material

Thermal 
transmittance  
W·m-2·K-1 

Area m2 Heat loss
kW

Annual heat  
loss kWh per year

Solid brick 2.00 672 26.9

Single glazing 5.80 168 19.5

Concrete roof 1.00 800 16.0

&RQFUHWH�¾RRU 0.70 800 11.2

Total 73.6 644,736

Envelope  
material

Thermal 
transmittance  
W·m-2·K-1 

Area m2 Heat loss
kW

Annual heat  
loss kWh per year

Insulated cavity 0.25 672 3.4

Double glazing 1.90 168 6.4

Insulated roof 0.25 800 4.0

,QVXODWHG�¾RRU 0.16 800 0.1

Total 13.9 121,764

Table 1: Conductive heat losses – typical and good practice

Typical practice

Good practice

)LJXUH����7HPSHUDWXUH�SUR½OHV�ZLWK�DQG�ZLWKRXW�LQVXODWLRQ

With insulation

Insulation Air boundary layer

Inside

Without insulation

Inside

30°C

20°C

10°C

Dew 
point RH 
70%

Dew 
point RH 
50%
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The most sustainable Commercial Air Source Heat pump

Heating Capacity: 30-200 kWMax 
Hot water production: +63°C

Minimum Ambient:-20°C
SCOP: up to 4.12

 Commercial Air Source Heat pump

Heating Capacity: 
Hot water production: 

The most sustainableThe most sustainable Commercial Air Source Heat pump Commercial Air Source Heat pump

Heating Capacity: 
Hot water production: 

Titan Sky
The Superior Natural Choice
Air Source Inverter Heat pump
Natural refrigerant (R290)
(XURYHQW�&HUWL˳HG�SHUIRUPDQFHV
Lowest Total Equivalent Warming Impact (TEWI)

Unbeatable use of Primary energy thanks to Inverter technology
No Ozone Layer impact & Nearly Zero Global warming potential
Optimized Low Refrigerant Charge design
0HHWV�WKH�KLJKHVW�VHDVRQDO�H˱FLHQF\�VWDQGDUG��(XURSHDQ�(FRGHVLJQ�(US�
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Halton provides 
ventilation for Parisi an 
landmark revamp
Halton kitchen ventilation products 
have been installed in the La Samaritaine 
department store in Paris, which reopened 
in the summer after a seven-year 
refurbishment. 

The  store, owned by LVMH, is targeting 
DI¾�XHQW�WRXULVWV���$V�ZHOO�DV�UHWDLO���LW�KDV�D�
boutique hotel that includes a penthouse 
with its own swimming pool. 

Halton designed, delivered, and 
commissioned the kitchen ventilation 
solutions for six restaurants, including 
Le Cheval Blanc, which is headed by  three 
0LFKHOLQ�VWDU�FKHI�$UQDXG�'RQFNHOH��

 La Samaritaine’s steel structure  made it 
GLI½�FXOW�WR�½�W�WKH�YHQWLODWLRQ�GXFWV�UHTXLUHG�
for so many restaurant kitchens .  So Halton 
KRRGV�ZHUH�VSHFL½�HG��DQG�WKHVH�UHGXFHG�
the extracted air volumes by up to 40%, 
according to the company
�7KH�KRRGV�ZHUH�½�WWHG�ZLWK�+DOWRQµV�

demand-control ventilation system, which 
XVHV�VHQVRUV�DQG�$,�WR�FRQWURO�YHQWLODWLRQ�
UDWHV��,W�DOVR�LQFOXGH�V�89�&�WUHDWPHQW�IRU�
cooking grease and odours .

Eco yoga retreat opts for 
heat pump

Vaillant aroTHERM plus system 
installed at off-grid yoga studio

A Vaillant aroTHERM plus system has 
EHHQ�VSHFL½�HG�WR�SURYLGH�KHDWLQJ�DQG�KRW�
ZDWHU�IRU�D�QHZ�\RJD�UHWUHDW�QHDU�0DUNHW�
+DUERURXJK��/HLFHVWHUVKLUH��7KH�VWXGLR��°�
D�FLUFXODU��WLPEHU�IUDPHG��SUHIDEULFDWHG�
PRGXODU�EXLOGLQJ��VXSSOLHG�DQG�
PDQXIDFWXUHG�E\�5RWXQGD�5RXQGKRXVHV�°�
LV��RII�WKH�PDLQV�JDV�JULG��
:RUNLQJ�ZLWK�9DLOODQW��,QGLJR�5HQHZDEOH�

(QHUJLHV�SURYLGHG�D�WXUQNH\�KHDWLQJ�DQG�
SOXPELQJ�VROXWLRQ��LQFOXGLQJ�LQVWDOODWLRQ�
RI�WKH�KHDW�SXPS�DQG�DVVRFLDWHG�SODQW��
XQGHU¾�RRU�KHDWLQJ��SLSHZRUN�DQG�FRQWUROV��
$FFRUGLQJ�WR�9DLOODQW���WKH�KHDW�SXPS�

KDV�D�VRXQG�RXWSXW�DV�ORZ�DV���'%���,QGLJR�
5HQHZDEOH�(QHUJLHV�FDOFXODWHG�WKH�DPRXQW�
RI�KHDW�ORVV�IRU�WKH�ZKROH�SURSHUW\��DV�
ZHOO�DV�IRU�HDFK�URRP��WR�LQIRUP�WKH�VL]H�
RI�KHDW�SXPS�UHTXLUHG��7KH�9DLOODQW��N:�
DUR7+(50�SOXV�ZDV�VSHFL½�HG�IRU�KHDWLQJ�
DQG�KRW�ZDWHU�DQG��EHFDXVH�RFFXSDQF\�

OHYHOV�ZRXOG�YDU\���D�9DLOODQW���/�EXIIHU�
WDQN�ZDV�DOVR�LQVWDOOHG��
7KH�VHW�XS�DOORZV�WKH�KHDW�SXPS�WR�UXQ�

IRU�H[WHQGHG�SHULRGV�RI�WLPH�WR�FKDUJH�
XS�WKH�EXIIHU��IURP�ZKLFK�WKH�XQGHU¾�RRU�
KHDWLQJ�GUDZV�LWV�KHDW��ZKHQ�QHHGHG�
$�9DLOODQW�95&�����LQWHOOLJHQW�KHDWLQJ�

FRQWURO�XQLW��VFKHGXOHV�ZKHQ�WKH�KHDW�
pump comes on to warm up the buffer 
DQG�SURGXFH�KRW�ZDWHU���7KLV�LV�VWRUHG�LQ�D�
9DLOODQW����/�XQL6725�F\OLQGHU��VHUYLQJ�
WZR�VKRZHU�URRPV��D�EDWKURRP�ZLWK�
GLVDEOHG�DFFHVV��DQG�D�NLWFKHQ��

$�3DVVLYKDXV�OHLVXUH�FHQWUH�DQG�VZLPPLQJ�SRRO�KDV��EHHQ�JLYHQ�SODQQLQJ�SHUPLVVLRQ�LQ�
6WDLQHV�XSRQ�7KDPHV���6XUUH\��
�7KH�SODQV�IRU�6SHOWKRUQH�/HLVXUH�&HQWUH�LQFOXGH�VZLPPLQJ�SRROV��D�PLQL�VSD��VSRUWV�KDOO��

VWXGLR�VSDFH��VRIW�SOD\�DUHD��DQG�D�FDIp��
9DQ�=\O�	�GH�9LOOLHUV�LV�SURYLGLQJ�0	(�VHUYLFHV�IRU�WKH�OHLVXUH�FHQWUH��GHVLJQHG�E\�*7��

$UFKLWHFWV��*DOH�	�6QRZGHQ�$UFKLWHFWV�LV�WKH�3DVVLYKDXV�FRQVXOWDQW��7KH�GHVLJQ�WHDP��DLPV�WR�
UHGXFH�HQHUJ\�XVH�E\�����FRPSDUHG��ZLWK�RWKHU�QHZ�EXLOG�OHLVXUH�FHQWUHV��DQG�KDO�YH�ZDWHU�
XVH��0LFUR�½�OWUDWLRQ�ZLOO�SURYLGH�GULQNLQJ�TXDOLW\�ZDWHU�IRU�WKH�VZLPPLQJ�SRROV�

Passivhaus leisure centre on track
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Optical control matters. 
Tamlite luminaires maximise 

light distribution through 
leading edge optics, 

maximising the efficacy and 
lifespan of our luminaires. 

Learn more about the power of optics
Visit tamlite.co.uk/cibse-optics

Talk to us about how lighting can improve:

Environmental Wellbeing Safer Buildings

#BritishManufacturer
Est. 1967
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As discussed in CIBSE Journal CPD module 173, manufacturers, consultants and 
FRQWUDFWRUV�ZLOO�RIWHQ�IRFXV�RQ�ODPS�OLIHWLPH�DQG�HI½FDF\�DV�WKH�VROH�LQGLFDWRUV�RI�D�
OXPLQDLUHµV�VXLWDELOLW\�IRU�D�SDUWLFXODU�DSSOLFDWLRQ��:KLOH�WKHVH�DUH�LPSRUWDQW�IDFWRUV��
LW�LV�WKH�GHVLJQ�RI�WKH�OXPLQDLUH�DQG�WKH�RSWLFDO�FRQWURO�WKDW�FDQ�KDYH�WKH�JUHDWHVW�
LPSDFW�RQ�SHUIRUPDQFH�DQG�VXLWDELOLW\�IRU�D�SURMHFW��7KLV�&3'�ZLOO�H[SORUH�KRZ�
RSWLFDO�SHUIRUPDQFH�LPSDFWV�WKH�LPSOHPHQWDWLRQ�RI�H[WHULRU�OLJKWLQJ�DSSOLFDWLRQV�
([WHUQDO�OLJKWLQJ�FDQ�JUHDWO\�HQKDQFH�WKH�RXWGRRU�HQYLURQPHQW�DQG�FDQ�H[WHQG�

WKH�XVH�RI�DQ�DUHD�RU�DFWLYLW\�ZHOO�LQWR�WKH�HYHQLQJ��FRQWULEXWLQJ�WR�D�UHDO�DQG�
SHUFHLYHG�VHQVH�RI�VHFXULW\�DW�QLJKW��HQKDQFLQJ�WKH�QLJKW�WLPH�H[SHULHQFH�IRU�
YLVLWRUV�DQG�UHVLGHQWV�DOLNH��8UEDQ�OLJKWLQJ�DSSOLFDWLRQV�KDYH�D�SDUWLFXODUO\�LPSRUWDQW�
UROH��QRW�RQO\�IRU�VDIHW\�DQG�DFFHVVLELOLW\�EXW�DOVR�E\�VLJQL½FDQWO\�LPSDFWLQJ�WKH�
TXDOLW\�RI�QLJKW�WLPH�OLIH�IRU�UHVLGHQWV�DQG�YLVLWRUV��0RUH�EURDGO\��VHQVLWLYH�H[WHULRU�
OLJKWLQJ�FDQ�LQVWLO�D�IHHOLQJ�RI�FLYLF�SULGH�DQG�PD\�EH�XVHIXOO\�HPSOR\HG�WR�FRQWULEXWH�
WR�WKH�UHJHQHUDWLRQ�RI�XUEDQ�DUHDV�
3URSHU�RSWLFDO�FRQWURO�LV�IXQGDPHQWDO�WR�HQVXULQJ�OXPLQDLUH�SHUIRUPDQFH��2SWLF�

W\SHV�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�DQG�DQ\�VSHFL½F�UHTXLUHPHQWV�RI�WKH�
XVHUV�DQG�WKH�FOLPDWH��)RU�LQWHUQDO�OLJKWLQJ��GLIIXVHUV�DUH�WKH�PRVW�FRPPRQ�IRUP�RI�
RSWLFDO�FRQWURO��SRVLWLRQHG�LQ�IURQW�RI�WKH�OLJKW�VRXUFH�WR�GHOLYHU�VSHFL½F�GLUHFWLRQDO�
FRQWURO�RU�WR�PRGHUDWH�WKH�LQWHQVLW\�RI�LOOXPLQDWLRQ��+RZHYHU��GLIIXVHUV�DUH�QRW�
W\SLFDOO\�XVHG�IRU�H[WHULRU�SURMHFWV��0RVW�H[WHUQDO�OXPLQDLUHV�ZLOO�LQFOXGH�UH¾HFWRUV�
DQG�OHQVHV��ZLWK�HLWKHU�D�FOHDU�JODVV�SURWHFWLQJ�D�OHQV�RU�VLPSO\�D�¾XVK�OHQV��/LJKWLQJ�
GHVLJQHUV�PXVW�FKRRVH�WKH�FRUUHFW�RSWLFDO�FRQWURO�WR�VXLW�WKH�UHTXLUHPHQWV�RI�WKH�
VSDFH�DQG�WKRVH�RI�WKH�XVHUV�RI�WKH�LPPHGLDWH�YLFLQLW\��DQG�WKH�DGMRLQLQJ��SRVVLEO\�
GLVWDQW��VSDFHV�
$V�H[SODLQHG�E\�%R\FH�LQ�WKH�6//�Guide to limiting obtrusive light,1�RXWGRRU�OLJKWLQJ�

WKDW�LV�REWUXVLYH�FDQQRW�EH�FRQVLGHUHG�DV�JRRG�TXDOLW\��2EWUXVLYH�OLJKWLQJ�H[LVWV�
ZKHQ�SHRSOH�FRPSODLQ�DERXW�´VN\�JORZµ��OLJKW�WUHVSDVV�RU�JODUH�FDXVHG�E\�WKH�
LQVWDOODWLRQ��´6N\�JORZµ�LV�WKH�LQFUHDVH�LQ�WKH�OXPLQDQFH�RI�WKH�VN\�DW�QLJKW�DERYH�WKDW�
SURGXFHG�E\�QDWXUDO�VRXUFHV�VXFK�DV�PRRQOLJKW��,W�LV�GLIIXVH�DQG�FDQ�DIIHFW�SHRSOH�

RYHU�JUHDW�GLVWDQFHV��0DQ\�SHRSOH�FRPSODLQ�
DERXW�VN\�JORZ��VXFK�DV�RSWLFDO�DVWURQRPHUV��
WKRVH�FRQFHUQHG�ZLWK�WKH�HIIHFW�RQ�¾RUD��DQG�
PHPEHUV�RI�WKH�SXEOLF�ZKR�OLNH�WR�EH�DEOH�WR�
VHH�WKH�QLJKW�VN\��&RQYHUVHO\��LW�LV�FRQVLGHUHG�
DQ�DWWULEXWH�E\�VRPH�SHRSOH�°�IRU�H[DPSOH��
LQ�WHUPV�RI�HQKDQFLQJ�VDIHW\�DQG�VHFXULW\��
IRU�HPSKDVLVLQJ�WKH�SUHVHQFH�RI�D�ORFDWLRQ�
RU�EXVLQHVV��RU�VLPSO\�E\�DGGLQJ�WR�WKH�QLJKW�
WLPH�HQYLURQPHQW�
´/LJKW�WUHVSDVVµ��DOWHUQDWLYHO\�GHVFULEHG�

DV�´OLJKW�LQWUXVLRQµ��DV�LOOXVWUDWHG�LQ�)LJXUH����
LV�D�ORFDO�SKHQRPHQRQ�ZKHUH�D�VLJQL½FDQW�
DPRXQW�RI�OLJKW�FURVVHV�D�SURSHUW\�ERXQGDU\�
DQG�LPSDFWV�RQ�WKH�DELOLW\�RI�WKH�SURSHUW\�
RZQHU�WR�HQMR\�WKH�XVH�RI�WKHLU�SURSHUW\�°�
VXFK�DV�ZKHUH�D�QHDUE\�VWUHHWOLJKW�VKLQHV�
WKURXJK�D�EHGURRP�ZLQGRZ��,Q�WKH�8.��OLJKW� 
LV�UHFRJQLVHG�DV�SRWHQWLDO�VWDWXWRU\�
QXLVDQFH�LQ�WKH�&OHDQ�1HLJKERXUKRRGV�DQG�
(QYLURQPHQW�$FW���������DOWKRXJK�VRPH�
IDFLOLWLHV�DUH�H[HPSW�
%RWK�GLVDELOLW\�DQG�GLVFRPIRUW�´JODUHµ�

PD\�EH�FDXVHG�E\�WKH�EULJKWQHVV�RI�D�OLJKW�
VRXUFH�ZKHQ�FRPSDUHG�ZLWK�LWV�EDFNJURXQG��
7KH�IX]]\�VHSDUDWLRQ�EHWZHHQ�GLVDELOLW\�
DQG�GLVFRPIRUW�JODUH�LV�VXFK�WKDW�GLVDELOLW\�
JODUH�FDQ�XQH[SHFWHGO\�DOVR�FDXVH�YLVXDO�
GLVFRPIRUW��DQG�GLVFRPIRUW�JODUH�PD\�

CPD PROGRAMME
SPONSOR

The importance of optical 
control for exterior lighting
This module considers how optical performance impacts 
the implementation of exterior lighting applications

Continuing professional 
development (CPD) is the regular 
maintenance, improvement 
and broadening of your 
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professional competence. It is a 
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to 1.5 hours of CPD. 

Modules are also available at 
www.cibsejournal.com/cpd

CIBSE Oct21 pp53-56 CPD186 Tamlite Supp.indd   53CIBSE Oct21 pp53-56 CPD186 Tamlite Supp.indd   53 24/09/2021   18:0224/09/2021   18:02



Figure 1: Categories of intrusive light (Source: ILP Guidance Notes 01/212)
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(possibly after some duration) impact visual 
performance. LED lamps generally only emit 
light in a 180° cone, changing the nature of 
the optical design from traditional exterior 
OLJKW�½WWLQJV��/('V�DUH�DOVR�PXFK�PRUH�OLNHO\�
to cause glare than a traditional low-pressure 
sodium lamp that has a comparably large 
surface area and optic. Precise optical control 
LV�WKH�NH\�HOHPHQW�LQ�PLQLPLVLQJ�RU�UHGXFLQJ�
glare from small sources such as LEDs.

The impact that the correct optical control 
FDQ�KDYH�RQ�WKHVH�LV�VLJQL½FDQW��UHGXFLQJ�
discomfort, discontent, and distractions 
for the public, but also limiting the effect of 
OLJKWLQJ�RQ�¾RUD�DQG�IDXQD�

As noted in SLL LG06,3 in addition to 
the visual impact, there are a number of 
other aspects that need to be considered 
in the development of any external lighting 
design: the creation of a safe and pleasant 
environment; the appropriate use of energy; 
ease of maintenance; countering the 
threat of vandalism; and harmonising the 
appearance of the lighting equipment with its 
surroundings. Environmental assessments of 
lighting systems are necessary to determine 
environmental performance, reduction or 
elimination of the negative impact caused 
by lighting, energy consumption and CO2 
emissions (as well as considering waste 
management of the lamps and luminaires). 
The optics of the luminaire will impact 
the ability to illuminate only areas that are 
intended, minimising wasted energy and 
reducing operational environmental impact.

Much of the guidance on the metrics 
used to select appropriate exterior lighting 
that avoids obtrusive light derives from 
the publication CIE 150.4 This includes 
sections that consider the effects and the 
light parameters for residents (the public), 
transport system users (including road, 
marine, waterway and air), sightseers and 
astronomical observations. It includes 
XVHIXO�FKHFNOLVWV�RI�FRQVLGHUDWLRQV�WKDW�
should be included when assessing potential 
obtrusiveness, and how variations in 
LQVWDOODWLRQ�SDUDPHWHUV�DUH�OLNHO\�WR�DIIHFW�
the impact of lighting. To assist in assessing 
suitability of designs, environmental lighting 
]RQHV�DUH�GH½QHG�LQ�&,(������ZKLFK�DUH�XVHG�
as the basis of the recommendations in the 
ILP and SLL guidance (as shown in Table 1).

Issues such as brightness, direction 
and context need to be considered in the 
development of the external lighting design 
to ensure that light pollution and light spill is 
avoided. The spill of light into areas of nature, 
such as trees, bushes, plants, and woodland, 
FDQ�FDXVH�XQNQRZQ�HIIHFWV�WR�DQLPDOV�DQG�
foliage (as widely reported recently in the 
popular press, following the publication  

of the paper by Boyes et al – see panel ‘Lighting impacts on insects’).
In LG06, it is noted that there is a tendency to choose a luminaire with the highest 

OLJKW�RXWSXW�UDWLR��/25��RQ�WKH�DVVXPSWLRQ�WKDW�WKLV�ZLOO�EH�WKH�PRVW�HI½FLHQW��7KLV�
may be an incorrect assumption. Although controlling and directing light inevitably 
reduces LOR, this would normally light the space more effectively because spill and 
QXLVDQFH�OLJKW�LV�NHSW�WR�D�PLQLPXP��$�PRUH�DSSURSULDWH�PHWULF�LV�WKH�XWLOLVDWLRQ�
IDFWRU�RI�WKH�OXPLQDLUH�DV�LW�DSSOLHV�WR�D�VSHFL½F�DSSOLFDWLRQ�°�WKDW�LV��WKH�SURSRUWLRQ�
RI�WKH�OXPLQRXV�¾X[�IURP�WKH�ODPS�WKDW�UHDFKHV�WKH�GHVLUHG�ORFDWLRQ��0RVW�RXWGRRU�
lighting luminaires have optics that develop a bilaterally symmetric distribution, 
where the light emitted from the ‘left’ of the axis is identical to the light emitted from 
the ‘right’.3 However, many exterior designs require that light is directed in different 
directions from each axis. Asymmetrical distribution concentrates the light in 
VSHFL½F�GLUHFWLRQV��VR�DV�WR�QRW�LOOXPLQDWH�XQLQWHQGHG�DUHDV�ZLWK�REWUXVLYH�OLJKW�

Boyce1 notes that, typically, advice given to reduce obtrusive light is to use a fully 
shielded luminaire, which emits no light directly above the horizontal plane through 
the luminaire. Fully shielded luminaires normally have the aperture through which 
WKH�OLJKW�LV�HPLWWHG�VHDOHG�E\�D�WUDQVSDUHQW��¾DW�OHQV���/XPLQDLUHV�ZKHUH�WKH�OHQV�
drops below the plane of the aperture are not fully shielded and will emit some light 
DERYH�WKH�KRUL]RQWDO���$�IXOO\�VKLHOGHG�OXPLQDLUH�PD\�EH�HIIHFWLYH�LQ�UHGXFLQJ�VN\�
JORZ�EXW�RIIHUV�QR�JXDUDQWHHV�UHJDUGLQJ�OLJKW�WUHVSDVV�DQG�JODUH��7R�UHGXFH�VN\�JORZ��
WKH�IXOO\�VKLHOGHG�OXPLQDLUH�PXVW�EH�PRXQWHG�KRUL]RQWDOO\��KRZHYHU��OLJKW�UH¾HFWHG�
IURP�WKH�LOOXPLQDWHG�VXUIDFHV�LV�VWLOO�OLNHO\�WR�EH�D�PDMRU�FRQWULEXWRU�WR�VN\�JORZ�

The advice to use fully shielded luminaires considers the luminaire in isolation 
and not as part of a lighting system. This can be a problem when the luminous 
intensity distribution of the fully shielded luminaire is narrower than a less-
constrained luminaire, necessitating closer spacing between luminaires to achieve 
the required uniformity of illumination, resulting in a more expensive installation 
LQ�ERWK�½QDQFLDO�DQG�HQHUJ\�WHUPV��2SWLFV�SOD\�D�YLWDO�UROH�LQ�QRW�RQO\�GLVWULEXWLQJ�
OLJKW�HIIHFWLYHO\��EXW�DOVR�HI½FLHQWO\��7KH�FRUUHFW�XVH�RI�RSWLFV�LQ�H[WHULRU�OLJKWLQJ�ZLOO�
maximise the spacing in between each luminaire. Maximising spacing will reduce 
cost of the scheme (fewer luminaires purchased) and reduce energy consumption.

Zone Zone description and examples of such zones

EO4 Areas designated as UNESCO starlight reserves, major optical observatories

E1 Areas with intrinsically dark landscapes: national parks, areas of outstanding natural beauty 
(where roads are usually unlit)

E2 Areas of ‘low district brightness’: outer urban and rural residential areas 
(where roads are lit to residential road standard)

E3 Areas of ‘middle district brightness’: generally urban residential areas  
�ZKHUH�URDGV�DUH�OLW�WR�WUDI½F�URXWH�VWDQGDUG�

E4 Areas of ‘high district brightness’: generally urban areas with mixed recreational and 
commercial land use with high night-time activity

Table 1: Environmental lighting zones1
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Optics can also ensure that only the required areas are illuminated, with no 
backlight or spill (as illustrated in Figure 1). With enhanced illumination control, the 
VSDFH�PD\�EH�XWLOLVHG�PRUH�HI½�FLHQWO\��)RU�H[DPSOH��%6�������������Road lighting – 
Part 9: Code of practice for lighting for urban centres and public amenity areas��UHDI½�UPV�
that containing lighting within the curtilage of car parks, such as that illustrated in 
Figure 2, is important for both energy saving and to avoid light pollution. This would 
require carefully selected luminaires, most with asymmetric optics, with the front 
glazing kept at, or near, horizontal and so parallel to the ground.
,W�LV�LPSRUWDQW�WKDW�WKH�IRUP�RI�WKH�OXPLQDLUH�DOZD\V�½�WV�ZLWK�WKH�FKDUDFWHU�RI�LWV�

surroundings, and to ensure beam angles are set correctly. Higher mounting heights 
allow lower main beam angles, which can assist in reducing glare. In rural areas, the 
XVH�RI�IXOO�KRUL]RQWDO�FXW�RII�OXPLQDLUHV�LQVWDOOHG�DW����WLOW�ZLOO��LQ�DGGLWLRQ�WR�UHGXFLQJ�
sky glow, also help to minimise visual intrusion within the open landscape. However, 
LQ�VRPH�XUEDQ�ORFDWLRQV��OXPLQDLUHV�½�WWHG�ZLWK�D�PRUH�GHFRUDWLYH�ERZO�DQG�JRRG�
optical control may well be acceptable and more appropriate.

Lighting calculations are invariably performed by software tools. However, 
the accuracy of the result will be determined by the quality of the input data. 
Where performance is critical – such as in the avoidance of glare, overspill light or 
illuminance over a small area – it is important that the original photometry has been 
PHDVXUHG�ZLWK�VXI½FLHQW�DFFXUDF\��3KRWRPHWULF�GDWD�PXVW�EH�DSSURSULDWH�IRU�WKH�
RSWLFDO�FRPELQDWLRQ�RI�OLJKW�VRXUFH�W\SH��VRXUFH�SRVLWLRQ�DQG�UH¾HFWRU�UHIUDFWRU��,I�LQ�
doubt, ask the manufacturer.
2QH�RI�WKH�DGYDQWDJHV�RI�/('�OLJKWLQJ�RYHU�WUDGLWLRQDO�KLJK�LQWHQVLW\�GLVFKDUJH�

products is that it can be dimmed. Thus, instead of always lighting an empty street 

or car park at full brightness, LEDs can be 
turned down, or off, when they aren’t needed 
and then brought back to full brightness as 
necessary. This feature both saves on energy 
and reduces light pollution during the night 
and at times when lighting must be restricted 
(often referred to as times of ‘curfew’).
$V�QRWHG�LQ�6//�/*����WKH�XOWUDYLROHW�

(UV) radiation in sunlight can have a 
dramatically detrimental effect on plastics, 
and polycarbonates can yellow within a 
VKRUW�VSDFH�RI�WLPH��7KLV�LV�H[DFHUEDWHG�
where they are used as the front cover of 
a luminaire, since the yellowing causes the 
polycarbonate to absorb more heat from 
the lamp, causing it to degrade even faster. 
Acrylics, such as polymethyl methacrylate 
�300$���DUH�DIIHFWHG�WR�D�OHVVHU�H[WHQW��
6RPH�SRO\PHU�PDWHULDOV�XVHG�LQ�RXWGRRU�
OXPLQDLUHV�FDQ�´RXWJDVµ�IRU�WKH�½�UVW�IHZ�KRXUV�
RI�XVH��FDXVLQJ�D�½�OP�RQ�WKH�FRYHU�JODVV�DQG�
UH¾�HFWRU��7KLV�FDQ�QRUPDOO\�EH�UHPRYHG�XVLQJ�
an appropriate cleaner.

A competent lighting designer, with 
DSSURSULDWH�H[SHULHQFH��ZLOO�QRW�RQO\�
HQVXUH�DQ�HI½�FLHQW�DQG�HIIHFWLYH�GHVLJQ�°�VR�
minimising potentially obtrusive aspects 
– but will also understand the operational 
requirements of the lighting installation.
7KH�ULVN�RI�GHYLDWLQJ�IURP�WKH�VSHFL½�FDWLRQ�

for lighting designs presents a problem 
across the whole supply chain and can 
KDYH�D�SDUWLFXODUO\�VLJQL½�FDQW�LPSDFW�ZKHQ�
considering the design of luminaire optics. 
Alternative optics may appear similar to 
WKRVH�VSHFL½�HG�E\�WKH�OLJKWLQJ�GHVLJQHU�
but still not be able provide an equivalent 
performance. This can easily result in an 
inadequate solution, as optics are challenging 
to review based on photometric images. This 
can subvert not only the intent to provide an 
HIIHFWLYH�DQG�HI½�FLHQW�OLJKWLQJ�VROXWLRQ�EXW�
also blight a whole development, since the 
impact of lighting reaches far beyond that of 
simple illumination.
© Tim Dwyer, 2021.
Q 7XUQ�WR�SDJH����IRU�UHIHUHQFHV�

Figure 2: Example scheme for external car park, based on 12m height at 23m x 35m spacings

Figure 3: An example of a 
luminaire with no backlight 
that is used on the 
perimeter of the car park 
shown in Figure 2

Figure 4: An example of a luminaire with symmetric polycarbonate micro-optic with 
glass cover that could be employed in the core zone of the car park shown in Figure 2

The recent paper by Boyes et al5 reports that night lighting has wide-ranging negative 
effects on insects across their life-cycles, including inhibiting adult activity, increased 
predation, and disrupted reproduction.

The long-term consequences of light-emitting diodes (LEDs) are still unknown, but 
it is predicted that white broad-spectrum LEDs have greater potential for ecosystem 
disruption, based on the visual sensitivities of many taxa, including nocturnal insects. 
Studies suggest that narrower-spectrum lighting (such as sodium lamps, which emit 
mostly yellow light) may be less harmful to biological processes.

/,*+7,1*�,03$&76�21�,16(&76
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1.  Which one of these was not highlighted in the article as 
a potential benefit of external lighting?

� A     It can instil a feeling of civic pride

� B     It contributes to real and perceived sense of security  
at night

� C   It extends the use of an area or activity into the evening

� D     It improves growing opportunity for flora and fauna

� E    It may contribute to the regeneration of urban areas

2.  Which of the following was not included when discussing 
obtrusive lighting?

� A    Back light

� B    Light intrusion

� C    Noise/interference from electronic controllers

� D    Reflected light

� E    Sky glow

3.  Which zone description best represents urban residential 
areas where roads are lit to tra!c route standard?

� A     E0

� B     E1

� C   E2

� D    E3

� E    E4

4.  How many luminaires were used in the design illustrated 
in Figure 2?

� A    6

� B    9

� C    12

� D    15

� E    18

5.  Which of these was not included when discussing 
deviating from the specification for lighting designs?

� A     Apparently similar optics will not necessarily perform  
the same

� B     It can blight a development

� C     It can subvert the intent to provide an e!cient  
lighting solution

� D    It is challenging to determine equivalence from 
photometric images

� E     It reduces the need to use the services of a  
lighting designer

References:
1   Boyce, P, Guide to limiting obtrusive light, CIBSE SLL, 2012.

2   ILP Guidance Note GN01/21 The Reduction of Obtrusive Light, Institution of Lighting 
Professionals 2021.

3 SLL LG06 Lighting Guide 6: The exterior environment, CIBSE SLL 2016.

4   CIE 150:2017 Guide on the limitation of the effects of obtrusive light from outdoor 
lighting installations, 2nd edition, International Commission on illumination.

5   Boyes, DH et al, Street lighting has detrimental impacts on local insect populations, 
Science Advances, August 2021.

6   BS 5489-9:1996 Road lighting – Part 9: Code of practice for lighting for urban centres 
and public amenity areas.
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manufacturer claims this can deliver annual energy savings of up to 40%. 
Among the options offered in the intelligent software platform is a cloud-

based subscription service that leverages smart pump capability to provide 
performance reports to system operators.

Such monitoring services can also be used to predict and identify 
potential technical issues that could impact on the operation of the pump 
– such as excessive vibration, broken couplings, impeller imbalance, 
bearing failure, seal failures and shaft misalignment – before they become a 
problem.  Packages may be integrated with building management  systems, 
environmental management systems, and computerised maintenance 
management systems, as well as providing software gateways through APIs 
and integration with apps and devices.

Information from intelligent software platforms may provide analysis 
across multiple parameters on single pumps, or aggregated for multiple 
pumps, offering a scalable solution for new and retrofit applications. The 
systems are able to provide continuous optimisation and a subsequent 
reduction in unexpected failures and system downtime. The software 
can also produce energy-use and environmental-performance data 
for HVAC systems, to help organisations with relevant environmental 
reporting requirements. 

Upgrade solution
As well as improving building energy management and maintenance 
for existing HVAC systems, smart pump technology and associated 

Smart pump technology and 
remote-monitoring solutions o! er 
the opportunity to optimise HVAC 
systems for energy e"  ciency and 
cost savings – and could aid design 
decisions in energy-upgrade 
projects if implemented early on. 
Phil Lattimore reports

T
he transition to increased remote working 
since March 2020 has impacted on many 
aspects of office life, but one  trend that has 
been accelerated by the Covid-19 pandemic 
is the demand for remote monitoring of 
HVAC systems  to optimise performance 

and energy efficiency. 
For Armstrong Fluid Technology – a manufacturer 

of intelligent fluid flow equipment, including pumps, 
valves, heat exchangers and control solutions – interest 
in its Active Performance Management (APM) suite of 
remote-monitoring and performance-tracking solutions 
has grown significantly since the first UK lockdown.

Stephen Hart, UK sales director for Armstrong 
Fluid Technology, says: ‘The market is moving 
towards more detailed real-time analysis of equipment 
operating conditions. Being able to see how system 
components are performing in real  time is crucial to 
reduce costs and improve environmental performance 
of buildings. Without information on fluid flow  across 
the system, it’s difficult to diagnose and optimise 
efficiency. With accurate flow information, the picture 
changes entirely.’

A suite of solutions was developed to help optimise 
HVAC systems at any stage of a building’s life-cycle, 
responding to changing HVAC requirements – including 
during system upgrades – to improve energy efficiency 
and reduce carbon emissions. 

With the installation in a HVAC system of the firm’s 
Design Envelope intelligent pumps – which feature 
built-in Wi-Fi connectivity and smart-monitoring 
capabilities – flow data from a HVAC system can be 
used with the intelligent software platform to inform a 
building’s energy management team how it’s operating . 
Real-time alerts on the performance of the HVAC system  
enabl e them to optimise efficiency and reduce energy 
consumption while maintaining occupant comfort. The 

STAYING 
ACTIVE

Cloud-based pump management provides performance reports to system operators

SPECIAL FEATURES
This month: Pump performance, greywater recycling, pathogen checklist, water treatment

Q PIPES, PUMPS 
AND VALVES
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intelligent software platforms can also be harnessed 
for phased HVAC upgrade programmes to improve 
the performance of the system from the early stages of 
planning and design, and well before full implementation 
of new systems. 

By installing replacement smart pumps as part of the 
first phase of an upgrade project – that is, before the 
usual data-analysis phase and typical discussions about 
technology solutions and business plan – the systems 
can collect the detailed and accurate data required for 
designing the new system. 

As well as informing the design of the new system, 
building owners and occupiers can start saving energy 
– and operational costs –from the beginning of the 
project. Building and load-specific information can be 
obtained via the pump software to identify opportunities 
for system optimisation with high cost/benefit ratios. 
This can assist product selection for the upgrade project, 
while measurable energy savings generated in real 
time by the monitoring and reporting solution can help 
demonstrate the business case for upgrade decisions to 
stakeholders within an organisation. Armstrong claims 
bringing forward pump-replacement works in the first 
phase of an upgrade project and installing pumps with 
advanced performance-management software allows 
up to 10% of the system energy to be saved ahead of 
full implementation. 

The smart pumps can be selected against the actual 
installed conditions, and the system recommissioned 
at the point originally intended by the system designer 
following a process of opening the system regulating 
valves and making use of the onboard variable frequency 
drive to fine-tune the performance of each pump. 

For instance, over a six-month period, the embedded 
software in the pumps would measure pump flow, 
head and power consumption, and the data used in 
conjunction with system temperatures to generate a 
system-specific load profile. 

This can then be employed to assist the system 
designer/client with the selection of main plant 
equipment and to determine the optimum system 
modifications that allow for the most cost-effective and 
energy-efficient system solutions.  CJ 

Armstrong Fluid Technology’s Design Envelope pump technology was used 
for the cooling system energy upgrade at the La Ronda chocolate factory in 
the Dubai Investment Park, Dubai, UAE. 

The project employed end suction pumps with integrated intelligent 
sensorless control that included integrated inverters. Each pump has a split 
coupling, which enables all mechanical seal components to be withdrawn 
for servicing without the need to disturb other pump components or the 
motor connection. 

The pumps at La Ronda are connected to a proprietary global pump 
management database, allowing the pump manufacturer to support the 
local team through performance tracking and alerts to any smart device. 

The information provided enables operators to make changes and 
address issues to optimise HVAC performance. Online trending and 
analysis across multiple parameters on single pumps, or on an aggregated 
basis for multiple pumps, assists in identifying performance degradation 
and facilitates a predictive and proactive approach.

According to Armstrong, in the three-month period after installation, 
the plant saved 118,355kWh of energy, for a cost reduction of US$14,633 
(£10,708). The installation of the pump solution paid for itself in just seven 
months, achieving energy cost savings of 90% within 90 days.

SWEET SAVINGS

La Ronda chocolate factory in Dubai uses intelligent control with its pumps
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he risks of disease transmission exist at all stages of the 
plumbing cycle, from  connection to the water supply 
company (WSC) network to the final discharge or 
recycling.  The pathogens  management  train (PMT) 
is an innovative, seven-stage  concept that can be used 
to identify the risks associated with pathogens and to 

increase sanitary safety through careful design. It can also be used to 
evaluate existing systems to improve sanitary safety.

The transmission of pathogens into the plumbing system can occur 
by ingress into the system from a contaminated environment, while 
cross-connection can also be a cause of contamination. Aerosol from 
odour traps, viral shedding in faecal matter, and/or backflow into the 
system are other ways that pathogens can be transmitted. Common 
transmission routes are inhalation, incidental ingestion, dermal contact, 
ocular, oral mucus membrane contact and faecal-oral. These can occur 
through direct or indirect contact with contaminated water from the 
sanitary drainage and/or water supply. 

Direct contact can happen when bathing, washing, or drinking 
contaminated water, while indirect contact occurs mainly through the 

T

formation of bioaerosol from the water supply or sanitary 
drainage systems.  Healthcare sector studies have shown 
that water inside drainage traps can become contaminated 
and released into the building through bioaerosol. 

The PMT identifies seven stages where considerations 
should be given : source; storage; distribution; use; traps; 
drainage; and recycling or outfall (see Figure 1).

Stage one – source 
Chlorine disinfection is the most common disinfection 
system. However, the chlorine is consumed in reaction 
with ammonia, and organic compounds may be deposited 
as a result of corrosion and biofilm on pipes’ inner walls. 
Water temperature is another factor that affects chlorine 
decay, so the free chlorine level in water supplied by WSC 
varies depending on geographical location.

The suitability of the water quality from the WSC 
can only be assessed after approved chemical and 
microbiological testing . Water storage tanks are sized from 
half a day’s capacity to several days, depending on local 
codes , and the storage period affects bacterial growth in 
 the tanks. The level and method of treatment upstream of 
the  tank relies on the quality of water from the WSC, the 
period of storage, and temperature. CIBSE Guide G  gives a 
comparison of appropriate disinfection technologies. 

Stage two – storage 
Water tank storage size is typically  based on number of 
days’ demand. In the UK, most  tanks are sized at half-day 
consumption ; however, the demand is not the same  every 
day . A school’s water storage tank  will have more than half 
a day of reduced consumption over the weekend before 
normal consumption resumes. Formation of biofilm can 
occur during these periods. Planktonic cells can develop 
into sessile cells to attach to the surface of the tank. As 
colonies mature, detachment of planktonic cells occurs, to 
contaminate the installation downstream of the tank.

The dimension of a storage tank is usually based on 
normal demand , but the storage volume of water can be 
adjusted to  actual demand to prevent stagnation. The level 
can be controlled so that  volume stored is based on actual 
consumption. Level sensors and controllers can be used 
with the BMS to automatically adjust the level of water 
based on consumption (see Figure 2).

Stage three – distribution 
Aerosolisation occurs when the water  in which the bacteria 
 are growing  is broken into microscopic water droplets. 
The emission strength of bioaerosol in high-pressure 
conditions is statistically greater than that in lower 
pressure conditions. Research on operation shows that 
pump sets operate at peak capacity  for only 4.5% of the 
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The pathogens management train has been developed to help identify the risk associated 
with pathogens in  plumbing systems. The seven-stage concept is also designed to ensure 
sanitary safety in new public health designs, says Buro Happold’s Ashveen Jeetun FCIBSE

SANITARY CHECK

Figure 1: Seven stages of the Pathogens Management Train (PMT)

Outfall or 
recyclingDrainageTrapsUseDistributionStorageSource

Increasing sanitary safety 
is the aim of the PMT
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the Ensign cast iron above ground drainage system. 
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time. A variable pump pressure setting allows the pump 
pressure to be adjusted automatically  based on demand 
(see Figure 3). A remote sensor at the end of the index run 
 allows pressure to be monitored in real time and the pump 
setting pressure adjusted based on a real-time profile.  

Pipework is generally designed to serve appliances 
that are physically closer to the pump, and then towards 
the most remote point. This can lead to stagnant water 
when areas of low use are located towards the end of 
distribution. The system can be designed to serve areas of 
low usage first, followed by areas of medium and high use.

Stage four – use 
Water use in the building is the point where transmission 
of pathogens from the potable water supply or the 
drainage is more likely to occur. Bioaerosol is released 
from drainage traps and water taps each time an appliance 
is in use. Studies have found that visible light and humidity 
are factors determining how long the bacteria survive. 
Humidity control in washrooms and time delay in passive 
infrared sensors can help in the reduction of bacteria . 

Careful consideration should also be  given to the 
location of sanitary appliances. Extraction and drainage 
appliances can be  sited so  the air path does not cross users’ 
activity space. The withdrawal of drinking water that is 
free of pathogenic germs requires  the withdrawal point 
(tap) itself  to not be contaminated bacterially . 

SANITARY SAFETY  |  PATHOGENS MANAGEMENT TRAIN
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Figure 2: Varied-
level water tank
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Stage five – traps 
Biofilm forms, with time, in drainage traps. When water 
flows through the trap, bioaerosol is released into the room. 
Pathogens in aerosol can survive and maintain infectivity 
for several hours. A procedure called ‘Find & Kill’ can be 
used to disinfect drainage traps, using a combination of 
sodium hypochlorite and ultraviolet-C (UV-C) light. 

Stage six – drainage 
High concentrations of infected people in a building can 
contribute to a higher microbial load in the wastewater 
system. Pathogens can be transmitted between rooms 
or floors of a building through the drainage ventilation 
system and ubiquitous microbial biofilms in pipes. Disease 
can spread when traps are dried up because of pressure 
fluctuations, evaporation, low use of sanitary appliances, or 
capillary action when not maintained properly. Adequate 
ventilation should be provided and individual stacks 
terminated directly on the roof. Avoid a common vent for 
several stacks. Self-disinfecting traps will stop pathogens in 
the wastewater pipes from entering occupied spaces. 

Stage seven – recycling and drainage o! site 
Bioaerosol and biofilm from the public sewer can infect 
occupants, and is difficult to prevent with current 
technologies. Drainage traps act as the interface between 
on- and offsite pipework and the building occupants. UVC 
light, in combination with periodic chemical disinfection, 
may help, but there is little research. Until products are 
developed, careful consideration should be given to the 
design of the building drainage so that bioaerosol is not 
released inside the building and traps are not depleted. 

Conclusion
Designers should consider all possible exposure pathways, 
while facilities managers must monitor existing buildings 
and carry out periodic tests to find traces of contamination. 
Initial evaluation can be carried out using the PMT, and lab 
tests of water can be performed at different stages of the 
public health engineering cycle. Based on results measures 
in the PMT can be used. The PMT is a useful tool to provide 
a safe sanitary system in new and existing buildings.  CJ
Q��This article is a summary of a paper that was presented at the 2021 

CIBSE Technical Symposium cibse.org/symposium

Q��ASHVEEN JEETUN is an associate public health engineer at 
Buro Happold
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process using aerobic bacteria and digestion to treat the greywater. 
MBR systems use collection tanks and treated-water tanks, usually to 
capture up to 24 hours of greywater, with banks of reactor tanks then 
treating the water at a slow speed. To meet the high demand of such 
a building requires more reactor tanks, so the system needs to occupy 
a much larger footprint. An MBR system also requires venting, coarse 
filters and optional carbon filters to ensure smooth operation; these are 
not required in on-demand systems. So, it would have been difficult to 
design an MBR around the constraints of the building, says Honey. 

‘By specifying the GWOD, the plantroom could be located as centrally 
as possible, and the pipework could be routed without encroaching on 
the headroom requirements in the basement car park,’ he adds. 

The topography of the site meant it was difficult to collect wastewater 
from all of the dwellings unless the system was below the basement slab, 
which was not feasible. ‘We had to ensure that the water collected was 
sufficient to provide flushing for all WCs,’ Honey says.

Waste water is collected from 27 outlets around the building via pipes 
that are routed to a holding tank in the greywater recycling basement 
plantroom. This was centrally located to be within reach of as many 

Pressure to reduce water 
use means engineers are 
increasingly having to 
incorporate water-recycling 
systems in their designs. 
SDS’ Sam Burgess looks at 
a greywater on-demand 
system specified for an 
upmarket London project 

A
space-saving greywater on-demand 
(GWOD) recycling system has 
enabled a 25-unit housing scheme 
in London to meet demanding 
water-use targets, despite the physical 
constraints of the site.

The system has a smaller footprint than a 
conventional membrane bioreactor (MBR) 
treatment system, as Dave Honey, principal public 
health engineer at consultant ChapmanBDSP, 
explains: ‘By specifying the GWOD, the collection 
and storage tanks, which would be separate in 
an MBR system, could be combined to create a 
relatively small footprint,’ he says. 

It also meant the system could be positioned in 
a central location in the development at 80 Holland 
Park, allowing it to collect wastewater from as 
many outlets as possible. By reusing water from 
baths and showers for flushing toilets, the system 
is calculated to reduce overall mains demand by 
at least 15%, to an average of 90 litres per person 
per day. This is within the 110-litre requirement 
within the London Plan, and the 125 litres 
maximum in Building Regulations.1 For the client, 
the GWOD system helped mitigate the impact 
on mains-water demand of the high-specification 
sanitaryware specified, says Honey. 

ChapmanBDSP worked with SDS and the 
environmental engineer to specify a system that 
delivers 2.1m3 per day of treated greywater to 
flush the toilets on site. The system operates at 
85.8% efficiency. ‘The supplier’s team produced 
calculations to show how much water their system 
would process and subsequently provide,’ says 
Honey. ‘By reviewing the full efficiency data, we 
were confident the system size was correct.’

The GWOD system fits in the building’s 
plantroom much more easily than an MBR 
system, which employs a biological treatment 

LIQUID

WATER EFFICIENCY  |  GREYWATER RECYCLING

ASSET
Greywater 
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outlets as possible,  so it  could collect from  stacks of 
the central ‘villas’. 

The collected greywater is pumped through 
a disk pre-filter system and dosed with a small 
amount of chlorine before entering ultrafilters. 
The ultrafiltration system is a hollow-fibre 
membrane with automated integral backwash that 
yields water to near drinking-water standards.

The treated water is then stored, ready for 
use, in a separate tank and pumped, as needed, 
to provide flushing  for 88  toilets. The estimated 
greywater yield per day is just  more than 3,000 
litres when the development is fully occupied. The 
ultrafiltration and treatment of the water ensures 
 it is cleaned to a very high standard, even though 
its primary purpose is to flush toilets, says Honey. 
It also ensures that no particles remain to damage 
valves on the system it serves.

Filtration and monitoring
Combined with cloud-based data monitoring and 
control, the GWOD system can  feed back a wide 
variety of data to meet the operator’s specifications 
and optimise the efficiency of the system. Data 
collected could include flow rates, temperature, and 
level information, and alarms can be set up if data 
goes outside of predetermined limits, so anomalies 

can be identified quickly  for action. The system can display information 
via an onsite  interface , and   be inte grated into the operator’s own BMS. 
Remote monitoring  is also enabled for swift identification of any 
requirement for maintenance visits or servicing in real time .

The scalability of the GWOD system means  recycled water can be 
provided from when the first residents move into the building. It then 
adapts to increasing demand as more people move in, reusing just 
enough water and delivering it throughout the building as needed. 

The system is scalable simply by adding additional filters, which 
increases the skid footprint only slightly. It also operates at a high 
treatment flowrate for the footprint, compared with an MBR system. 
The only practical way to expand an MBR system to treat more 
greywater is to add reactor tanks, that takes up floor space and requires 
additional pipework and infrastructure on site.

On-demand systems also have a much quicker start-up and shutdown 
procedure than MBR systems. So, for example, if buildings are vacant 
– as happened during the Covid-19 pandemic – the system can be shut 
down, then restarted immediately when required. 

SDS is  installing its GWOD technology  – sometimes  with rainwater 
harvesting systems  – at several sites in London, including residential 
projects, commercial offices and hotels. It has also installed  systems in 
Europe, Mexico and the Middle East . ‘There will be an increasing need 
to introduce rainwater reuse and greywater recycling systems to bring 
down consumption of treated mains water,’ says Honey.  CJ 

Q��SAM BURGESS is a water reuse manager at SDS

References:
1   $SSURYHG�'RFXPHQW�*��6DQLWDWLRQ��KRW�ZDWHU�VDIHW\�DQG�ZDWHU�HI½�FLHQF\�
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ne of the most significant changes 
in CIBSE’s revised Code of 
Practice on Heat Networks is the 
inclusion of an alternative method 
of ensuring closed-loop heating 
systems are free from corrosion. 

The Code of Practice CP1 (2020) references 
a German standard that sets out how corrosion 
can be prevented without the use of chemical 
inhibitors or biocides (where the flow 
temperature is not intended to exceed 100°C).

VDI 2035 Part 1: Prevention of damage in 
water-heating installations is published by the 
Association of German Engineers, and a large 
number of HVAC manufacturers state that 
their systems have been filled to the standard 
in their manuals and/or warranty documents.

The standard is based on the use 
of demineralised water and, in part, 
electrochemical water treatment. These 
include the use of ion-exchange resins and 
magnesium anode technology to maintain 
the water in a closed-loop system in a non-
corrosive state. 

Corrosion occurs in heating and cooling 
systems when they are filled with untreated 
tap water. This contains minerals, salts and 
gases that can react with a system’s metal 
components. The reaction can lead to the 
formation of sludge deposits, limescale and 
rust. The more water a system contains, the 
greater the quantity of minerals and salts, and 
the greater the potential for sludge.

Corrosion reactions in hydronic systems 
are primarily determined by the presence 

HEAT NETWORKS  |  WATER TREATMENT

of oxygen, which is why it is important that 
the oxygen concentration should be as low 
as possible. Oxygen enters the system during 
filling; one litre of mains supplied water 
contains around 8-11mg of dissolved oxygen. 

Generally, in a sealed system, the dissolved 
oxygen from the initial fill will dissipate 
through limited corrosion with the metal 
pipework and components over a short period 
of time, usually without significant damage. 

Systems with closed diaphragm expansion 
vessels are recommended because they help 
limit entry of air. If a system is not sealed 
effectively, or requires frequent top-ups – or if 
oxygen can diffuse through permeable seals 
and pipes – then corrosion will continue to 
be a problem for mild steel elements, such 
as pipework, where it will form iron oxide 
(FE3O4), which can manifest as sludge. 

To help limit corrosion, sludge and scale, the 
conventional approach in the UK has been to 
dose systems with chemicals. Some corrosion 
inhibitors raise the conductivity of system 
water and can, in the event of over-dosing or 
under-dosing, lead to additional corrosion. 

Corrosion inhibitors can also result in the 
formation of biofilms, which can harbour 
bacterial corrosion. There are about 12 
bacteria known to cause corrosion of carbon 
steels, stainless steels, aluminium alloys 
and copper alloys in waters and soils with 
pH4~9 and temperature 10°C~50°C. It is well 
documented that some chemicals provide a 
source of nourishment for bacteria; ironically, 
the solution to this is often to add yet more 

The latest Code of Practice on Heat 
Networks includes an alternative 
to chemical dosing to keep systems 
free of corrosion. Elysator UK’s 
David Whitfield explains how 
demineralised water and electrochemical 
water treatment can be used

To remove micro gas bubbles, a passive  
de-aerator may be incorporated in the 
system. Gases in a closed-loop system 
dissolve in colder water, but are later released 
as tiny bubbles when the water heats up, or its 
pressure decreases. These micro-bubbles can 
coalesce to form a bubble large enough to rise 
to high points in the system. In some locations 
where the gas collects, it can be removed by 
an automatic air vent. However, the micro-
bubbles can be transported to other locations 
where they collect, such as at the tops of 
radiators, where they can hinder heat transfer.

By locating a de-aerator unit immediately 
after the boiler, where the micro-bubbles 
will be present in the heated water, the unit 
is able to passively de-gas the water to help 
prevent the formation of air pockets. When 
the system cools, the de-gassed water will act 
like a sponge to soak up air in contact with the 
V\VWHP�ZDWHU��WR�FRQWLQXRXVO\�DQG�HI½FLHQWO\�
de-gas the system. On a cooling system, the 
unit is best installed in the return leg, where 
the temperature is highest, so that the de-
gassing is most effective. 

The units are typically installed in a side-
VWUHDP�E\SDVV�FRQ½JXUDWLRQ��VR�RQO\�D�VPDOO�
SURSRUWLRQ�RI�WKH�FLUFXODWLQJ�¾RZ�LV�SDVVHG�
through the device on a continuous basis. But 
the units are sized so the total system volume 
should pass through the unit in a 24-hour 
period. Several appliances can be combined 
for larger systems. 

REMOVING GAS BUBBLES

CHEMICAL-FREE 
CORROSION  
CONTROL
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SO4--) with an anion (OH-) on the resin. This 
effectively removes all the salts and minerals 
dissolved in the water. In addition, the resin has 
a surplus of anions (OH-) to remove the free, 
dissolved carbon dioxide (CO2), which in turn 
controls the pH of the treated water. 

Various water-treatment specialists use 
different types of resins depending on the 
requirement; all demineralisation resins 
have hydrogen and hydroxy ions, which get 
exchanged with the salts and minerals present 
in the untreated water. 

Enhanced resins can be employed 
which have excess anions (hydroxy ions) 
to demineralise the water and to effectively 
control the pH of the treated water.

Once a system is filled with demineralised 
water, its quality is maintained by circulating 
the system water through a unit fitted with 
high-purity magnesium anodes. To comply 
with VDI 2035, the water in a closed-loop 
system must be sightly alkaline with a pH value 
of between 8.2 and 10, and it must have very low 
conductivity and very low dissolved oxygen.

Critical to the electrochemistry and the 
function of the system is the sacrificial 
magnesium anode, which will corrode 
as it scavenges oxygen from water in the 
system. This galvanic process removes 
dissolved oxygen from the water and releases 
magnesium hydroxide, an inorganic compound 
often used in antacids as an alkaline pH buffer 
to help relieve indigestion. 

In a closed-loop system, the magnesium 
hydroxide helps increase the pH of the water, 
turning it alkaline, and settling within the 
range set by VDI 2035. The result is a system 
with an optimum pH with minimum oxygen 

concentration, where corrosion damage is 
unlikely. The anode will need to be replaced, on 
average, every three years.

Magnesium anode electrochemistry can 
also be a very effective way of controlling 
bacteria. The controlled pH, low oxygen, low 
conductivity and the lack of debris, chemicals 
and biofilms remove the environment that 
bacteria require to thrive. 

While aluminium is recommended to 
operate at a more controlled pH level of 8.2 
to 9, the unit can still operate effectively with 
these components if the pH increases. This is 
because dissolved oxygen and conductivity are 
controlled to a level where the slightly elevated 
pH is not as relevant and the magnesium anode 
is sacrificial, so will sacrifice itself to provide 
additional protection to the aluminium.

In addition to new systems, magnesium 
anode electrochemistry can be applied 
to existing systems, or to rectify a system 
where chemical water treatment has proved 
ineffective. When used to restore an existing 
system, a vortex separator enables corrosion 
residues carried along by the flow of water to be 
collected in the unit’s reservoir ready for blow 
down, until the water runs clear. 

Such systems can usefully employ 
a magnetic filter to remove entrained 
ferromagnetic material, such as iron oxides 
and magnetite. Conventional sludge collectors 
use gravity and are incapable of picking up 
smaller particles held in suspension when the 
system is operating at full flow. The magnet 
may be located outside the device so that it can 
be retracted to release the particles for removal 
through the sludge drain.

It’s never a good idea to wait for a problem 
to develop before deciding how best to tackle 
it; taking a proactive approach is essential, 
especially when dealing with closed-loop 
heating and cooling systems. Chemical 
treatments often only deal with the problem 
of corrosion superficially, whereas using 
demineralised water and electrochemistry fixes 
the cause.  CJ 

Q��DAVID J WHITFIELD LCIBSE is managing director 
at Elysator UK and contributor to CP1: Heat Networks: 
Code of Practice (2020) bit.ly/CJOct21DW

Q��The code is available at cibse.org/knowledge

“Critical to the 
electrochemistry and 
function of the system 
is the sacrificial 
magnesium anode”

chemicals to the cocktail, which can make the 
problem worse if not handled correctly.

In addition to being an ongoing expense, 
chemical protection regimes require a range of 
health and safety procedures to be followed for 
the use, storage and disposal of chemicals. Also, 
should a leak or pipe failure occur – in a district 
heating system, for example – the chemically 
treated water can present a pollution threat or 
leach into the water table. 

An alternative method is to fill the system 
with demineralised water and then maintain 
the system in this non-corrosive state. This is 
the approach promoted in VDI 2035.

Units may be installed to demineralise mains 
supplied water, either at initial fill or for circuit 
top-up while the system is operational. The 
approach passes the water through an excess 
anion (negatively charged ion) mixed-bed resin. 

This technique for water treatment replaces 
cations (positively charged ions) in untreated 
water (for example, Na+, Ca++, Al+++) with 
a cation on the resin (H+) and the anions 
in untreated water (for example, Cl-, NO3-, 

Exchange of ions in the resin
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CPD PROGRAMME

Isolation valves for HVAC 
pipework systems

This CPD introduces isolation valves (IVs) that are likely to be found in domestic 
and commercial HVAC applications. IVs are essential components of every piping 
system, to allow selective isolation of sections for on-off control, maintenance, 
removal, and commissioning. There are numerous IVs employed in a commercial 
system and, as illustrated in Figure 1, even a relatively small sub-system of low-
temperature heating distribution pipework serving two fan coils will include in the 
order of 10 IVs. 

The selection of appropriate IVs is based on parameters that relate to the 
specific application including the size and type of pipe and the operating pressure 
inside and across the valve; these are discussed in the boxout ‘DN and PN for 
pipework components’. 

The most common types of isolation valve employed in general HVAC 
applications are ball valves and butterfly valves. These are well suited to the 
traditional low-temperature hot water (LTHW), chilled water (CHW) and domestic 
hot and cold-water services found in commercial and domestic applications – and 
when closed, they offer a tight seal at their rated differential pressures.

Ball valves are commonly available in sizes 15mm to 50mm, and are often applied 
in LTHW, CHW and domestic systems. As illustrated in Figure 2, the ball has a 
channel through its centre, and the valve stem engages with and rotates the ball. 
Rotating the ball will vary the degree of opening and with a quarter turn will change 
the fluid flow path from, typically, full bore to fully closed. (Full bore valves will 
cost more than reduced bore valves but provide less turbulence and a higher valve 
coefficient (Kv), so lower operational cost. For an explanation of the impact of Kv see 
the boxout ‘The cost of pumping through valves and fittings’.) 

An example of a 50mm ball valve has a Kv of approximately 300-400. The ball 
‘floats’ in the space created by the seals (typically polytetrafluoroethylene (PTFE)) 
that also provide the bearing for the ball. Water trapped in the channel (within 
the ball) when the valve is closed can present a risk of freezing and potentially 

cause splitting of the body, so requires 
appropriate protection.

Ball valves are normally operated with 
a hand-operated lever, or they can be 
automatically controlled with an actuator. 
As well as circuit isolation, these are often 
applied as flushing valves, as in Figure 
1, to isolate significant plant items when 
flushing and cleaning. Their robust 
construction ensures a long, trouble-free 
service life, producing minimal turbulence 
in the open position and tight closure in the 
closed position.

Unless specifically designed to do 
so, possibly with specifically designed, 
characterised inserts, a ball valve should not 
be used as a throttling (regulation) valve.

Butterfly valves, as in the example 
illustrated in Figure 3, provide a compact 
solution consisting of a disc that rotates on a 
shaft at right angles to the fluid flow. When 
open, the disc is edge-on to the flow and 
the fluid passes around it, offering limited 
resistance – an example 50mm butterfly 
valve has a Kv of approximately 100. These 
shut off with a quarter turn, either using a 
direct, simple spindle or employing a gearbox 
for larger valves. In the closed position, the 
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disc is rotated against a seat in the body of 
the valve. Butterfly valves typically take up 
little more room than a pair of pipe flanges, 
and are therefore an attractive alternative to 
the ball valve where space is limited. With an 
appropriate combination of the elastomer 
(elastic polymer) liner and disc materials (for 
example aluminium-bronze, stainless steel 
and ductile iron), these are suitable for use 
on CHW, LTHW, and domestic applications. 
They are primarily used as on-off valves but 
can also be used for non-critical throttling 
applications. Butterfly valves are particularly 
useful where increased pressure and elevated 
temperature specifications are outside 
the normal operating parameters of other 
isolation valves.

Gate and globe valves are better suited 
to more arduous applications, such as the 
chemical and pharmaceutical industry, 
and are also used commonly on medium-
temperature hot water (MTHW) systems 
or where higher-pressure rating may be 
required, such as PN 40. They are often 
employed as replacements for currently 
installed systems where the face-to-face 
dimension needs to match the valve that is 
being replaced, but they are less frequently 
used in new projects.

Gate valves employ a gate-like disc, actuated by a stem screw, that moves up and 
down perpendicular to the water flow. They are available in rising stem and non-
rising stem variants, as illustrated in the examples in Figure 4.

For rising stem valves, rotation of the stem drives the stem up and down as the 
threaded section of the stem turns in the threaded section of the body. The disc is 
engaged onto the end of the stem (below the threaded section) and rises/falls as 
the stem unscrews/screws.

The threaded stem in a non-rising stem valve screws directly into a threaded 
hole, into the core of the disc. As the stem is rotated clockwise, the screw draws the 
disc upwards, going deeper into the disc core, and so opening the valve.

The most significant difference between rising and non-rising is that the 
opening position of a rising stem valve can be readily observed (since the stem has 
risen). This will require more space than an equivalent non-rising stem valve (and 
the stem may be exposed to the elements).

Materials and manufacturing methods employed in modern valves mean 
that both types have similar operating lives and maintenance needs for 
HVAC applications. 

Gate valves can provide dependable service, particularly where a pressure 
drop is important. They can allow fluid flow in either direction and the straight-
through design offers little resistance to flow, and pressure drop is low. An example 
50mm gate valve has a Kv of approximately 280. They should not be used for 
throttling, since they are not designed to provide a specific control characteristic, 
and subsequent damage, because of erosion, may prevent the valve subsequently 
providing an effective shut off.

Globe valves may be used to provide isolation, but can also provide an effective 
throttling device because seat and disc designs may be selected to provide flow 
characteristics with proportional relationships between valve lift and flowrate. 
Globe valve bodies are normally of a spherical shape, ensuring maximum strength 
against line pressures and pipeline strains. A wide choice of disc and seat materials 
are available to suit the application. The change in direction of the water flow 
combined with the restriction in the flow area mean that these valves will impose a 
large resistance to flow, and hence globe valves have a low Kv value – for example, 
around 40 for a 50mm valve – and so are not a popular choice as an isolation valve.

In most cases, IVs are likely to be hand actuated; however, most types may be 
readily adapted to accept motor actuation. They are typically available with stem 
extensions to allow, for example, access to a handwheel beyond the thickness of 
insulation. IVs are normally connected to the pipework by taper thread (such as 
in Figure 2), flange (such as in Figure 3), or by using a compression or press-fit 
fitting. Threaded connections may be to UK/European standard BS EN 10226-2 
or US-based ANSI B1.20.1 – although these appear similar, they employ a different 
taper angle and are not interchangeable. All isolation valves include sealing glands 
and packing to prevent the leakage of water around the stem. Although modern 
materials, such as PTFE, can provide a long-lasting, robust seal these will still 

%DVHG�RQ�D�VLPSOL½FDWLRQ�RI�WKH�GH½QLWLRQ�DV�JLYHQ�LQ�
CIBSE Guide C3�WKH�YDOYH�FRHI½FLHQW��.Y��LV�WKH�¾RZ�RI�
ZDWHU�WKURXJK�D�IXOO\�RSHQ�YDOYH��PHDVXUHG�LQ�FXELF�PHWUHV�
SHU�KRXU��WKDW�ZLOO�LQGXFH�D�SUHVVXUH�ORVV�RI��EDU��7KH�¾RZ�
FRHI½FLHQW��D�FRQVWDQW�IRU�WKH�RSHQ�YDOYH��LV�XVHIXO�WR�
HYDOXDWH�WKH�SUHVVXUH�GURS�DW�GLIIHUHQW�¾RZUDWHV�DV�.Y = 
Q /36S�ZKHUH�4�LV�WKH�YROXPH�¾RZUDWH�RI�ZDWHU��P3�K��) 
WKURXJK�WKH�YDOYH�DQG�S� �SUHVVXUH�GURS�DFURVV�YDOYH��EDU���
DQG�E\�FRQYHUWLQJ�WKH�XQLWV�WR�WKRVH�PRUH�QRUPDOO\�XVHG�
LQ�+9$&�DSSOLFDWLRQV��YROXPH�¾RZUDWH�RI�ZDWHU��/�s��) and 
SUHVVXUH�GURS��N3D��.Y = 36Q /36S�DQG�WKLV�FDQ�EH�PRUH�
XVHIXOO\�EH�UHRUJDQLVHG�DV�6S� ����4�.Y)2

)RU�H[DPSOH��FRQVLGHULQJ�D�IXOO�ERUH��EXWWHU¾\�YDOYH��
ZLWK�D�.Y�RI�����WDNHQ�IURP�PDQXIDFWXUHUµV�GDWD�VKHHW��LQ�D�
��PP�VWHHO�SLSH�FDUU\LQJ��NJ�s���ZDWHU�DW����&��VXFK�DV�D�
UHWXUQ�/7+:�UHWXUQ�IURP�DQ�XQGHU¾RRU�KHDWLQJ�V\VWHP��
)RU�VLPSOLFLW\��DVVXPLQJ�WKH�GHQVLW\�RI�ZDWHU�LV�

DSSUR[LPDWHO\������NJ�m-3��DFWXDOO\����NJ�m-3��� 
�NJ�s�� 5���/�s���
6R��WKH�SUHVVXUH�GURS�WKURXJK�WKH�IXOO\�RSHQ�EXWWHU¾\�

YDOYH��6S �����[������2� ������N3D�
$�VLPLODUO\�VL]HG�EDOO�YDOYH�ZLWK�D�.Y�RI�����KDV�D�

SUHVVXUH�GURS�RI�����[�������2� ������N3D�
�7KHVH�FRPSDUH�ZLWK�D�SUHVVXUH�ORVV�RI������N3D�m�� 

LQ�VWUDLJKW���PP�VWHHO�SLSH��)
$SSO\LQJ�WKH�UHODWLRQVKLS�WKDW�SRZHU�WR�PRYH�ZDWHU�

�:��LV�YROXPH�¾RZ��P3�s����[�63��3D��LQGLFDWHV�WKDW�E\�
XVLQJ�WKH�EDOO�YDOYH�LQ�SODFH�RI�WKH�EXWWHU¾\�YDOYH�ZLOO�
VDYH�ZDWHU�SRZHU�RI���[��-3��[������������ ��:�
)RU�FRQWLQXRXV�RSHUDWLRQ���:�RI�H[WUD�ZDWHU�SRZHU�

LQ�WKH�8.�LV�OLNHO\�WR�FRVW�LQ�WKH�RUGHU�RI����HDFK�\HDU�IRU�
SXPS�SRZHU�DQG�LQGLUHFWO\�DGG��NJ�WR�&22�HPLVVLRQV�

THE COST OF PUMPING  
THROUGH VALVES AND FITTINGS

)LJXUH����([DPSOH�RI�/7+:�VXE�V\VWHP�VHUYLQJ�YDULDEOH�¾RZ�WHUPLQDO�XQLWV�ZLWK�SUHVVXUH��
LQGHSHQGHQW�FRQWURO��KHQFH�QR�GRXEOH�UHJXODWLQJ�YDOYHV���$�¾XVKLQJ�E\SDVV�LV�ORFDWHG�
RQ�HDFK�WHUPLQDO�EUDQFK�WR�DOORZ�¾RZ�LQ�WKH�PDLQ�EUDQFK�SLSHV�WR�EH�PD[LPLVHG�IRU�WKH�
SXUSRVH�RI�¾XVKLQJ�GHEULV�RXW�RI�WKH�PDLQ�SLSHZRUN��LQ�DFFRUGDQFH�ZLWK�%65,$�$*�������1 
�6RXUFH��$GDSWHG�IURP�&,%6(�.6���
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Figure 4: Section through example rising stem (left) and non-rising stem (right) gate valves (Source: Crane)
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Figure 5: Section through example globe valve (Source: Crane)
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require maintenance, such as tightening of 
the gland nut (as shown in Figure 2).

Effective and energy-efficient selection 
of isolation valves in contemporary HVAC 
systems will require knowledge of the system 
operating fluid, pressure and temperature; 
the pipework type and dimensions; the 
method of jointing/connection (which will 
relate to the standards being applied in the 
particular project); and knowledge of the 
available space – both in the pipe and the 
surrounding area. This information can then 
be used to evaluate the most economical IV 
that meets the performance requirements 
and, importantly, has the highest value of Kv. 
© Tim Dwyer, 2021.
Q��Turn to page 76 for references.
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DN AND PN FOR PIPEWORK COMPONENTS

Figure 2: Example of hand-operated full-bore ball valve – open to 
¾RZ�LQ�PDLQ�LPDJH�DQG�SDUW�FORVHG�LQ�LQVHW��6RXUFH��&UDQH�

)LJXUH����+DQG�RSHUDWHG�EXWWHU¾\�YDOYH�°�WKH�DOXPLQLXP�EURQ]H�
disc is rotated closed against the resilient liner (Source: Crane)
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Taper thread
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body

Fully 
closed 
valve

Handwheel
(eg aluminium or iron)
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Bonnet No vertical 
stem  
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Flow 
direction

Disc  
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Seat

The nominal pressure (PN or ‘pressure nominale’) is used to specify the required pressure 
class for a valve. Based on a BS EN standard,5 PN values are quoted in Renard series values, 
which in HVAC applications are typically the lower values of PN10, PN16, PN25, PN40 
DQG�31����7KHVH�LQGLFDWH�WKH�PD[LPXP�ZRUNLQJ�SUHVVXUH�LQ�EDU�JDXJH��DW�D�VSHFL½F�
temperature) for the valve, and should be selected for at least the highest pressure that 
can be developed in the piping in which they are installed. Some valves are rated in terms 
of ANSI/ASME class – for example, class 150 (which would equate to PN20). However, 
ZKHQ�FRQVLGHULQJ�¾DQJH�FRQQHFWHG�YDOYHV��WKH�¾DQJH�KROH�FRQ½JXUDWLRQV�DUH�QRW�WKH�VDPH�
in the ANSI/ASME as in the BS EN standards.

The nominal diameter (DN or ‘diamètre nominal’) of valve connections is quoted in 
millimetres, with values rounded to integers that relate to the physical size of the bore or 
the outside diameter of the end connection. There is a preferred set of DN values6 that 
also map to the oft-quoted inch-based US nominal pipe size (NPS) with, for example, the 
smaller sizes DN 10, DN 15, DN 20, DN 25, DN 32 equating to NPS  ”  ”, 1”, 1  ”. The 
number following the letters DN does not represent a measurable value and should not 
EH�XVHG�IRU�FDOFXODWLRQ�SXUSRVHV��H[FHSW�ZKHUH�VSHFL½HG�LQ�D�UHOHYDQW�VWDQGDUG�6 So, as 
an example a DN 50 (2”) pipe has an outside diameter of 60.33 mm (2.375”) – the clear 
inside diameter will vary with the material and the pressure rating. Components such as 
valves and pipes with the same DN are dimensionally compatible with one another.
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1.  How many double regulation valves are included in the 

example pipework section of Figure 1?

 A    0

 B    1

 C   2

 D    3

 E   4

2.  Which of these is least likely for a ball valve installed, for 

example, as part of the flushing bypass arrangement?

 A    High Kv

 B    Likely to be unsuitable for throttling operations

 C     Manufactured with reduced bore size to lower 

operational cost

 D    Operated by simple lever

 E    Quarter turn from open to closed

3.  What Kv value was quoted for a 50mm globe valve?

 A    40

 B    100

 C   280

 D    338

 E    400

4.  What NPS does a DN 32 pipe size relate to?

 A    3/8”

 B    1/2”

 C    1”

 D    1  1/4”

 E     1  1/2”

5.  Which of these is quoted as providing information on 

taper threads for pipe connections?

 A    ANSI/ASHRAE/USGBC/IES Standard 189.1

 B     BS EN 10226-2

 C    BS EN 1092-1

 D   BSRIA BG 29/2020

 E    CIBSE KS9

Module 185 
October 2021
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References:
1  BSRIA BG 29/2020 Pre-commission cleaning of pipework systems, BSRIA 2020.

2  CIBSE KS9 – &RPPLVVLRQLQJ�YDULDEOH�¾RZ�SLSHZRUN�V\VWHPV, CIBSE 2007.

3   CIBSE Guide H Building control systems, CIBSE 2009.

4   CIBSE Guide C1 )ORZ�RI�¾XLGV�LQ�SLSHV�DQG�GXFWV, CIBSE 2007.

5   BS EN 1092-1:2018 )ODQJHV�DQG�WKHLU�MRLQWV��&LUFXODU�¾DQJHV�IRU�SLSHV��YDOYHV��½WWLQJV�
DQG�DFFHVVRULHV��31�GHVLJQDWHG��3DUW��.

6   BS EN ISO 6708:1996 3LSHZRUN�FRPSRQHQWV�'H½QLWLRQ�DQG�VHOHFWLRQ�RI�'1� 
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PRODUCTS & SERVICES

Products of the month
Carrier AquaEdge centrifugal chillers cool London’s 22 Bishopsgate 

Carrier AquaEdge 19XRV centrifugal 
FKLOOHUV�DUH�SURYLGLQJ�KLJK�HI½�FLHQF\�
cooling and indoor comfort for 

residents of 22 Bishopsgate, London’s new 
WHFKQRORJLFDOO\�DGYDQFHG��ODQGPDUN�EXLOGLQJ�
�,W�KDV����VWRUH\V��ZLWK�������PLOOLRQ�VTXDUH�

IHHW�RI�UHVLGHQWLDO��RI½�FH�DQG�LQGRRU�DPHQLW\�
space, designed to achieve the highest 
VWDQGDUGV�RI�VXVWDLQDELOLW\�DQG�RFFXSDQW�
FRPIRUW�ZLWK�D�%�UHHDP�UDWLQJ�RI�([FHOOHQW��
%XLOW�E\�SULQFLSDO�FRQWUDFWRU�0XOWLSOH[�����
%LVKRSVJDWH��LV�DOVR�SXUVXLQJ�FHUWL½�FDWLRQ�
XQGHU�WKH�:�HOO�%XLOGLQJ�6WDQGDUG����

The four Carrier centrifugal chillers, 
LQVWDOOHG�E\�0LFKDHO�-�/RQVGDOH��HDFK�GHOLYHU�
�0:�RI�FRROLQJ�ZLWK��(XURSHDQ�(I½�FLHQF\�
5DWLQJ�OHYHOV�DV�KLJK�DV�������

Equipped with Greenspeed Intelligence 
YDULDEOH�VSHHG�GULYHV��WKH�FKLOOHUV�FRQVWDQWO\�
PDWFK�FRROLQJ�RXWSXW�WR�WKH�EXLOGLQJµV�KHDW�
ORDG��RSWLPLVLQJ�FRPIRUW��UHGXFLQJ�HQHUJ\�

�SURMHFW��PDQDJHU�ZLWK�0LFKDHO�-�/RQVGDOH���
´7KH�EXLOGLQJµV�IRXQGDWLRQV�DQG�EDVHPHQW�
SODQW�URRPV�ZHUH�RULJLQDOO\�GHVLJQHG�IRU�D�
GLIIHUHQW�SURMHFW�ZLWK�D�VPDOOHU�RYHUDOO�¾�RRU�
VSDFH���7KLV��GHVLJQ�ZDV�DEDQGRQHG�ZKHQ�WKH�
SURMHFW�ZDV�DFTXLUHG�E\�LWV�FXUUHQW�RZQHUV��
LQ�IDYRXU�RI�D��ODUJHU�EXLOGLQJ�ZLWK�D�JUHDWHU�
IRFXV�RQ�RFFXSDQW�ZHOOEHLQJ��$V�D�UHVXOW��
the  foundations were adapted, resulting in 
FKDOOHQJHV�WR�DFFRPPRGDWH�WKH�EXLOGLQJ�
VHUYLFHV�SODQW���

‘Carrier’s 19XRV centrifugal chillers were 
SURSRVHG���7KH\�DUH�KLJKO\�HQHUJ\��HI½�FLHQW�
DQG�DEOH�WR�SURYLGH�WKH�KLJK�FDSDFLW\�FRROLQJ�
QHHGHG�LQ�WKH�DYDLODEOH�SODQW�URRP�VSDFH�µ

Carrier also provided the equipment for 
FRROLQJ�WKH�EXLOGLQJµV����OLIWV�DQG�DVVRFLDWHG�
PRWRU�ZLQGLQJ�URRPV�
7KH�GHYHORSHUV�ZHUH�$;$�,0�°�5HDO�$VVHWV�

DQG�/LSWRQ�5RJHUV��ZLWK�:63�DV�EXLOGLQJ�
VHUYLFHV�FRQVXOWDQW�

Q��For more details of Carrier’s 
AquaEdge 19XRV centrifugal chillers, 
visit:  www.carrieraircon.co.uk/
product/19xr-xrv-1000-5000kw

Highly energy e!  cient chillers 
provide high-capacity cooling 
with a compact footprint

Carrier ChillerVu Plant System Manager gives high-level automated control

CDUULHUµV�&KLOOHU9X�3ODQW�6\VWHP�0DQDJHU�
�360���HPSOR\HG�DW����%LVKRSVJDWH��
is a BACnet control solution  with an 

RQERDUG�OLEUDU\�RI�IDFWRU\�HQJLQHHUHG�FRQWURO�
programmes designed to provide automatic 
control and monitoring of the most common 
FKLOOHU�SODQW�FRQ½�JXUDWLRQV�
,W�FRQQHFWV�ZLWK�WKH�RYHUDUFKLQJ�EXLOGLQJ�

PDQDJHPHQW�V\VWHP��%06��WR��JLYH�KLJK�OHYHO�
RYHUVLJKW�RI�FRROLQJ�IRU�WKH�HQWLUH�EXLOGLQJ��
management and control of the chilled-water 
V\VWHP�SXPSV��ZDWHU�TXDOLW\�FRQWURO��DQG�
demand limiting and load shedding when the 
EXLOGLQJ�LV�UXQQLQJ�RQ�JHQHUDWRU�SRZHU�
7KH�360�DOVR�SURYLGHV�WKH�%06�ZLWK�UHDO�

time operating conditions, including chilled 
and condenser water temperatures, chiller 
FDSDFLWLHV��DQG�WKHLU�VWDWXV�

The chillers at 22 Bishopsgate, located 
LQ�EDVHPHQW�SODQW�URRPV��DUH�FRQQHFWHG�
WR�HYDSRUDWLYH�FRROLQJ�WRZHUV�RQ�OHYHO�����
$�SUHVVXUH�EUHDN�DW�OHYHO����HIIHFWLYHO\�FUHDWHV�

D�ORZHU�DQG�XSSHU�V\VWHP��UHTXLULQJ�FDUHIXO�
EDODQFLQJ�DW�WKH�FRPPLVVLRQLQJ�VWDJH�WR�RSWLPLVH�
¾�RZ�UDWHV�DQG�HQVXUH�H[FHOOHQW�SHUIRUPDQFH��
ZKLOH�PLQLPLVLQJ�HQHUJ\�XVH�
7KH�FRQWURO�V\VWHP�DQG�FKLOOHUV�ZHUH�

PDQXIDFWXUHG�DW�&DUULHUµV�RSHUDWLRQ�LQ��0RQWOXHO��

)UDQFH��%HFDXVH�RI�WKHLU�KLJK�FDSDFLW\�DQG�
VL]H��RQH�RI�WKH�FHQWULIXJDO�XQLWV�KDG�WR�EH�
VKLSSHG�WR�WKH�86�WR�FDUU\�RXW�WKH�FXVWRPHU�
ZLWQHVV�WHVWV�DW�&DUULHUµV�IDFLOLW\�LQ�&KDUORWWH��
1RUWK�&DUROLQD���

Following successful completion of the tests, 
&DUULHU�PDQDJHG�WKH�VXSSO\�ORJLVWLFV�WR�HQVXUH�
WKH�FRQWURO�V\VWHP�DQG�FKLOOHUV�ZHUH�UHDG\�IRU�
LQVWDOODWLRQ�DW��NH\�SRLQWV�LQ�WKH�SURMHFW�EXLOG��
Equipment was shipped to the UK and stored 
VHFXUHO\�EHIRUH�GHOLYHU\�WR��VLWH�IRU�LQVWDOODWLRQ�
DQG�FRPPLVVLRQLQJ�
-DPHV�6QRZEDOO��SURMHFW�PDQDJHU�ZLWK�

LQVWDOOHU�0LFKDHO�-�/RQVGDOH��VDLG��́ &DUULHU�
provided outstanding support throughout 
all stages of the project, ensuring we had the 
technical information we needed, as well as 
WLPHO\�EDFN�XS�DQG�ORJLVWLFDO�VXSSRUW�WR�HQVXUH�
ZH�GHOLYHUHG�IRU�WKH�FOLHQW�µ
)RXQGHG�E\�WKH�LQYHQWRU�RI�PRGHUQ�DLU�

conditioning, Carrier is a major supplier of 
KLJK�WHFKQRORJ\�KHDWLQJ��DLU��FRQGLWLRQLQJ�DQG�
UHIULJHUDWLRQ�VROXWLRQV�

Q��For more information, visit 
www.carrier.com/commercial/en/uk 
or follow @Carrier on Twitter.

Solution connects to building’s 
BMS and provides it with 
real-time operating conditions

consumption and minimising impact on the 
HQYLURQPHQW��7KH�\�XVH�D�QHZ�KLJK�HI½�FLHQF\��
GXDO�VWDJH��DHURG\QDPLF�LPSHOOHU�GHVLJQ��
ZLWK�WXQQHO�GLIIXVHUV�EDVHG�RQ�DLUFUDIW�HQJLQH�
WHFKQRORJ\��7KH�FRPSUHVVRU�PRWRU�LV�FRROHG�
E\�UHIULJHUDQW�JDV�LQMHFWLRQ��°�IXUWKHU�LPSURYLQJ�
HI½�FLHQF\��°�ZKLOH�D�SDWHQWHG�¾�RDW�YDOYH�
V\VWHP�RSWLPLVHV�VXE�FRROLQJ�DQG�UHIULJHUDQW�
OHYHO�LQ�WKH�HYDSRUDWRU�
´6SDFH�ZDV�D�NH\�LVVXH�µ�VDLG�-DPHV�6QRZEDOO��
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Products of the month
Systemair introduces new generation of AHU air filters

Systemair, a global Swedish ventilation 
FRPSDQ\��DQG�'HOWULDQ��D�%HOJLDQ�½OWHU�
manufacturer, have joined forces to 

ODXQFK�D�QHZ�JHQHUDWLRQ�RI�YLUXFLGDO�½OWHUV�IRU�
air handling units (AHUs). 
7KH�'(/75,��½OWHUV�DUH�(XURYHQW�FHUWL½HG�

and contain advanced plasma technology 
capable of neutralising or destroying 99% of 
DOO�YLUXVHV��LQFOXGLQJ�6$56�&R9����DFFRUGLQJ�WR�
results of tests by the Luxembourg Institute of 
Science and Technology and an independent 
ODERUDWRU\��7KH�½OWHUV�DUH�DOUHDG\�DYDLODEOH�LQ�
most of Europe and many other markets.

With Systemair DELTRI+, building owners 
can quickly improve existing units before 
considering more extensive upgrades to 
WKHLU�YHQWLODWLRQ�V\VWHPV��&RPSDUHG�ZLWK�
other methods used for virus prevention, the 
'(/75,��½OWHUV�RIIHU�D�PRUH�VWUDLJKWIRUZDUG�
solution that is easy to apply and manage. 
-XUJHQ�$OH[LXV��RZQHU�DQG�&&2�RI�'HOWULDQ��

of viruses and bacteria in the air. While it does 
not replace other preventative measures, we 
FRQVLGHU�LW�D�KDQGV�RQ�FRQWULEXWLRQ�WR�VXSSRUW�
a return to a more normal life.’

Neil Rapley, Systemair UK managing 
GLUHFWRU��DGGHG��́ 7KH�½OWHU�LV�FODVVL½HG�
,62������H30������)��DQG�KROGV�D�(XURYHQW�
FHUWL½HG�3HUIRUPDQFH�$��HQHUJ\�FODVV�UDWLQJ��
HQVXULQJ�D�ORZ�SUHVVXUH�GURS�DQG�PDUNHW�
OHDGLQJ�GXVW�KROGLQJ�FDSDFLW\�ZLWK�WKH�EHVW�
SRVVLEOH�HQHUJ\�HI½FLHQF\�µ
6\VWHPDLU�LV�WKH�½UVW�+9$&�PDQXIDFWXUHU�

WR�RIIHU�DLU�½OWHUV�ZLWK�'(/75,��DV�UHSODFHPHQW�
½OWHUV�LQ�VWDQGDUG�DQG�VSHFLDO�VL]HV�IRU�H[LVWLQJ�
AHUs. In addition, all newly built Systemair 
Geniox and Topvex AHUs can be shipped with 
'(/75,��DV�DQ�RSWLRQDO�H[WUD��&XVWRPHUV�FDQ�
order the product directly through Systemair 
ORFDO�RI½FHV�

Systemair is a leading ventilation company 
with operations in 54 countries in Europe, 
1RUWK�$PHULFD��6RXWK�$PHULFD��WKH�0LGGOH�
East, Asia, Australia and Africa.

Q��For more information and FAQs, call +46 
222 440 00 or visit www.systemair.com

HVAC manufacturer teams up 
with Belgian firm to o!er filters 
that inactivate viruses

Rinnai commissions study to bring ‘realism to an increasingly polarised debate’

Rinnai has commissioned a 
comprehensive comparative review 
and report on gas and electric 

appliances using a variety of energy vectors in 
residential and commercial UK scenarios.  

The commission is being carried out by one 
of the biggest multinational consultancies in 
the building and construction sector, and the 
½QDO�UHSRUW�ZLOO�EH�KHDGHG�E\�D�WHDP�RI�QRQ�
SROLWLFDO�QRQ�SDUWLVDQ�DFDGHPLFV�

‘We simply want to see realism brought into 
an increasingly polarised debate that, at times 
reaches levels of unbridled hysteria,’ says 
Tony Gittings, managing director of Rinnai. 
´)DFW��ORJLF�DQG�UHDVRQ�PXVW�EH�HPSOR\HG�
for the best outcome for all of us. We need 
GHFDUERQLVDWLRQ��ZH�QHHG�QHW�]HUR��DQG�ZH�
need it as soon as possible, but in a way that is 
pragmatic in terms of catering to the existing 
populations and markets.’

Rinnai is expected to announce its own new 
SURGXFW�GHYHORSPHQW�DQVZHULQJ�WKH�QHW�]HUR�

call – including low carbon technologies and 
hybrid solutions – before the end of the year.

‘We are committing substantial sums to 
this report, and the contract with the authors 
VWLSXODWHV�WKDW�WKHUH�LV�QR�WKLUG�SDUW\�GRFWRULQJ�
or spin. The consumer needs to be given the 
facts to make an informed decision.

‘We are manufacturers of proven excellence, 
and are using our core competencies of design 
engineering solutions to suit all possible future 
needs and fuels. We have a global reach, with 
����5	'�HQJLQHHUV��:H�ZLOO�HYROYH�WR�HQVXUH�
that our customers have the very best possible 
product options.

‘We believe, implicitly, that there will 
be a need for a variety of solutions to the 
energy “trilemma”; there is not one single 
fuel or appliance that is the answer to all 
the problems.  

‘We also believe that some of the 
VWDWHPHQWV�FRPLQJ�IURP�TXDVL�RI½FLDO�
quarters is the drum banging of interested 
parties looking after their own primary 
½QDQFLDO�DQG�RU�SROLWLFDO�LQWHUHVWV�µ

Q��For more information, visit  
www.rinnaiuk.com

Review will look at fuel 
e"ciency in appliances using 
a variety of energy vectors

said: ‘We are proud to cooperate with one 
of the world’s leading ventilation companies 
in launching DELTRI+. Systemair’s technical 
H[SHUWLVH�DQG�ORQJ�WHUP�PDUNHW�NQRZOHGJH�
have proven invaluable in the development of 
this solution. 

‘We are delighted to say that DELTRI+ can 
capture and inactivate viruses. Its effectiveness 
is proven in dry and wet environments, and open 
DQG�FORVHG�FLUFXLWV�DOLNH��,Q�DGGLWLRQ��WKH�½OWHUV�
reduce the risk of transmission and proliferation 
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Breathing new life into  
historic building  
The Grade II*-listed India Buildings, in the heart of 
Liverpool, have undergone a major refurbishment, 
transforming the 100-year-old, 12-storey, mixed-use 
VWUXFWXUH�LQWR�VWDWH�RI�WKH�DUW�RI½FH��UHVLGHQWLDO�DQG�
retail accommodation.

Redeveloped for owner Legal & General by 
refurbishment specialist Overbury, the building has 
HLJKW�¾RRUV�RI�&DWHJRU\�$�RI½FH�VSDFH��GHOLYHULQJ�D�
Breeam and Well-compliant environment through 
grilles and diffusers from air-movement specialist 
Gilberts (Blackpool).

The 350,000ft2 of commercial space is served by 
four-pipe heating and cooling services connected to 
IDQ�FRLO�XQLWV�EHKLQG�EHVSRNH�EXONKHDGV��&RQVXOWLQJ�
HQJLQHHUV�&URRNHV�:DONHU�&RQVXOWLQJ�GHVLJQHG�WKH�YHQWLODWLRQ�VWUDWHJ\��ZKLFK�ZDV�LQVWDOOHG�E\�$PHRQ�
Building Services Engineering.
/HH�&DUH\��SULQFLSDO�PHFKDQLFDO�HQJLQHHU�DW�&URRNHV�:DONHU�&RQVXOWLQJ��VDLG��́:H�UHFRPPHQGHG�

*LOEHUWVµ�JULOOHV�DQG�GLIIXVHUV�ZHUH�XVHG�EHFDXVH�ZH�ZHUH�FRQ½GHQW�LQ�WKH�TXDOLW\�RI�WKH�SURGXFW��DQG�
NQHZ�ZH�FRXOG�UHO\�RQ�D�UDSLG�UHVSRQVH�WR�DQ\�WHFKQLFDO�RU�SUDFWLFDO�TXHULHV�£�FUXFLDO�LQ�H[SHGLWLQJ�VXFK�
D�KLJK�SUR½OH�SURMHFW�µ
Q�Call 01253 766911 or email: info@gilbertsblackpool.com

  Panasonic launches  
2021 European PRO Awards 

7KH�IRXUWK�3DQDVRQLF�352�$ZDUGV��ZKLFK�
showcase innovation and excellence in the use 
of Panasonic’s solutions across Europe, are now 
open for entries.

Projects completed between 1 November 2018 
and 30 September 2021 can be entered for the 
accolades up until 15 November 2021. Entries 
can be submitted easily via the Panasonic PRO 
$ZDUGV�ZHEVLWH��

The winners will be announced in December, 
and will be featured in editorial across Europe. 
They will also have an opportunity to take a trip to 
Japan to visit a Panasonic facility.
Q�Visit www.aircon.panasonic.eu/GB_en

  Accurate Jung Pumpen  
equipment specification
For wastewater and sewage applications in 
FRPPHUFLDO�EXLOGLQJV��WKH�-XQJ�3XPSHQ�+HEH½[��
'UDLQ0DMRU�DQG�&RPSOL�OLIWLQJ�VWDWLRQ�DUH�WKH�SURYHQ�
pumping solutions. 
%HIRUH�VSHFLI\LQJ�WKLV�HTXLSPHQW��KRZHYHU��LW�

is good practice to check with specialists such as 
the Jung Pumpen experts at Pump Technology, 
authorised by Jung Pumpen in 2005. They can 
TXLFNO\�SURYLGH�WKH�FRUUHFW�SXPS�V\VWHP�VHOHFWLRQV�
for any project, every time. 
Q�Call 0118 9821555,  
email Support@pumptechnology.co.uk  
or visit www.pumptechnology.co.uk or  
www.jung-pumps.co.uk

  New installation manager 
at Condair

+XPLGLW\�FRQWURO�VSHFLDOLVW�&RQGDLU�KDV�
appointed James Hare (above) as its new 
installation manager. 

Hare, who will be responsible for delivering 
WKH�LQVWDOODWLRQ�RI�KXPLGL½HU�DQG�GHKXPLGL½HU�
systems across the UK and Ireland, previously 
worked for companies including Trend, Intech, 
and ELPRO Global.
+H�VDLG��́ ,µP�YHU\�KDSS\�WR�KDYH�MRLQHG�

&RQGDLU�DQG�DP�JUHDWO\�ORRNLQJ�IRUZDUG�WR�
supporting our end-user customers, as well as our 
expert contractors and FM clients.’
Q�Visit www.condair.co.uk

A bright and happy dog’s tale  
Dogs Trust has recently opened a new £13.5m 
rehoming centre, located just a couple of miles 
IURP�&DUGLII�%D\��:DOHV���

The charity’s 22nd rehoming centre has 
EHHQ�GHYLVHG�ZLWK�WKH�ZHOIDUH�RI�́PDQµV�EHVW�
friend’ at the forefront of its design, including 
the LED lighting solutions supplied by Luceco. 
7KH�SURMHFW�KDV�FUHDWHG�D�́ FDQLQH�RDVLVµ��ZLWK�
three buildings and landscaped outside space 
for up to 210 dogs. 
/LJKW�DQG�DLU\�́ VOHHS�DQG�UXQµ�NHQQHOV��

FRPSOHWH�ZLWK�XQGHU¾RRU�KHDWLQJ��KDYH�
been lit with Platinum Mini downlights, while 
FLUFXODWLRQ�DUHDV�IHDWXUH�OLQHDU�DUUD\V�RI�WKH�&RQWRXU�OXPLQDLUH�

The LED lighting system consists of connectable modules that can be surface mounted, 
suspended or recessed, as they have been at Dogs Trust to form contemporary, decorative, and highly 
effective illumination.
3HULPHWHU�URDGV�DQG�SDUNLQJ�IDFLOLWLHV�DW�WKH�QHZ�FHQWUH�ZHUH�OLW�ZLWK�9LYD�&LW\�3UR��D�PRGXODU��

slimline, performance-LED street lantern, offering a choice of optics and an operational working life 
of 100,000 hours.
Q�Call Zoe Newland-Hodges on 07890 320152 or email Zoe.nh@luceco.com 
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Air Handling

Energy E!  ciency

Fire Protection

&HUWLILFDWH�1XPEHU�0&6������
+HDW�3XPSV

*URXQG�6RXUFH�+HDW�3XPS�
,QVWDOODWLRQV

0HHWLQJ�5HQHZDEOHV�7DUJHWV

7HO��������������
)D[��������������

ZZZ�JURHQKROODQG�FR�XN

*URHQKROODQG��[��LQGG���� ������������������

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

Rapid delivery service available.
Aircraft Air Handling Ltd
Unit 20, Moorfi eld Ind Est, 

Cotes Heath, Stafford, ST21 6QY
Tel: 01782 791545  Fax: 01782 791283

Email: info@aircraftairhandling.com  Web: www.aircraftairhandling.com ®

UK�����EUROPE�����MIDDLE EAST�����ASIA�����USA��

CASWELL FIRESAFE® fire resisting ductwork systems are 
manufactured, installed and certified by our Partners worldwide. 

CIBSE approved online CPD seminar and expert project advice is 
available to MEP / Fire Consultants & Building Services Engineers. 
CASWELL FIRESAFE

®
 is licenced to manufacturing Partners worldwide by Firesafe Fire Rated Ductwork® Ltd 

firesafeductwork.co.uk

THIRD PARTY CERTIFIED  
BY AN INDEPENDENT NOTIFIED BODY  

&$6:(//�),5(6$)(��ILUH�UHVLVWLQJ�GXFWZRUN�V\VWHPV�DUH�
PDQXIDFWXUHG��LQVWDOOHG�DQG�FHUWLILHG�E\�RXU�3DUWQHUV�ZRUOGZLGH�

&,%6(�DSSURYHG�RQOLQH��&3'�VHPLQDU�DQG�H[SHUW�SURMHFW�DGYLFH�LV�
DYDLODEOH�WR�0(3���)LUH�&RQVXOWDQWV�	�%XLOGLQJ�6HUYLFHV�(QJLQHHUV�
�

&,%6(�'LUHFWRU\������LQGG����&,%6(�'LUHFWRU\������LQGG���� ������������������������������������

Bosch Commercial & Industrial  
educates market on heat networks  

Heating, hot-water and steam 
solutions provider Bosch 
Commercial & Industrial has 
launched a new educational 
online resource to help support 
the implementation of heat 
networks across the country.

The Heat Networks Hub 
is intended to inform project 
developers, consultants and 
contractors about the cost- 
DQG�FOLPDWH�VDYLQJ�EHQH½WV�RI�
district heating technology. 

It includes a newly released 
animation, Hello to heat 
networks, which has details 
DERXW�ZKDW�KHDW�QHWZRUNV�RIIHU��KRZ�WKH\�ZRUN��DQG�WKHLU�ZLGHU�EHQH½WV��LQFOXGLQJ�
YHUVDWLOLW\��DIIRUGDELOLW\�DQG�IXWXUH�SURR½QJ�

The hub also includes a ‘Knowledge’ section, with information about the latest changes 
and trends in this sector, and how they may affect ongoing or future projects.
9LVLWRUV�FDQ�½QG�RXW�DERXW�%RVFK�&RPPHUFLDO�	�,QGXVWULDOµV�SRUWIROLR��LQFOXGLQJ�LWV�%(6$�

registered heat interface units, energy centre and plantroom technologies. They can also 
view similar heat network projects for inspiration. Training courses and CPDs are available 
WKURXJK�WKH�KXE��7R�½QG�RXW�PRUH��YLVLW�WKH�GHGLFDWHG�SDJH�RQ�WKH�FRPSDQ\µV�ZHEVLWH�
Q�Visit www.bosch-industrial.co.uk/heat-networks
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Panasonic adds adaptive 
ducted units to VRF range  

3DQDVRQLF�+HDWLQJ�	�&RROLQJ�6ROXWLRQV�KDV�
introduced the adaptive ducted F3 range for its 
95)�V\VWHPV��GHVLJQHG�IRU�UHWDLO��KRWHO�DQG�RI½FH�
applications. The range features a new vertical 
mounting option and a choice of rear or bottom 
air inlet, plus 12 capacities – from 1.5kW-16kW – 
RIIHULQJ�¾H[LEOH�RSWLRQV�IRU�LQVWDOOHUV��-XVW����PP�
high and weighing between 26kg and 42kg, the 
units are suited to projects that require a more 
GLVFUHHW�½W��
Q�Visit www.aircon.panasonic.eu
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CIBSE 
Benevolent 
Fund

The CIBSE Benevolent Fund is made possible by voluntary 
donations from Members. It is a service provided by 
Members, for members.

There are several ways you can help the work of the 
CIBSE Benevolent Fund.

Simply:
• Pay the voluntary contribution along with your 

annual CIBSE membership subscription
• Write a cheque payable to the CIBSE Benevolent 

Fund, return to CIBSE, 222 Balham High Road, 
London, SW12 9BS

• Set up a regular standing order or direct debit 
(please email benfund@cibse.org)

How you can help us
• Remember the Fund in your will
• Run a local fundraising event – talk to your 

local Almoner: www.cibse.org/CIBSE-
Benevolent-Fund/Almoners

Thank you

www.cibse.org/cibse-benevolent-fund

“I would like to take this opportunity to thank CIBSE 
members for their continued support, without which the 
work of the Benevolent Fund could not be sustained.”
– David Wood, Chair of the CIBSE Benevolent Fund Trust.
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Make the move 
with Beca
Are you looking to experience the New Zealand lifestyle,
or the hustle and bustle of Singapore or Australia? 

There has never been a more exciting time to be a part of 
the Buildings team at Beca. We have secured a number

of work.
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In the latest CIBSE Journal podcast ‘How heat pumps 
are changing the future’, sponsored by Mitsubishi 
Electric, consultants and industry experts discuss 
how heat pumps are transforming heating and 
cooling. All CIBSE Journal podcasts are available 
on the CIBSE Soundcloud – at soundcloud.com/
build2perform – Apple Podcasts and Spotify.

CIBSE JOURNAL PODCASTSNATIONAL EVENTS 
AND CONFERENCES
Young Engineers Awards
14 October
Celebrating the best young 
talent in our industry, the 
annual Young Engineers 
Awards bring together the 
CIBSE Employer, Apprentice 
and Graduate of the Year 
awards. The y reward the 
innovative thinking, hard 
work and skills of young
engineers, while showcasing 
employers who are committed 
to developing young talent. 
Winners will be announced 
at the event on 14 October. To 
register for the virtual event, 
visit www.cibse.org/YEA

Ready Steady Light 2021
19 October
The Society of Light and 
Lighting’s competition, in 
partnership with Rose Bruford 
College, returns for 2021. 
Teams of lighting professionals 
compete to create an exterior 
light installation with a limited 
range of kit.

CIBSE REGIONS AND 
GROUP EVENTS
For up-to-date information on 
regions and groups meetings, 
webinars and podcasts, visit 
www.cibse.org/events
Scotland: Deployment of 
solar energy in Scotland
5 October
Chris Clark, of Emtec Energy, 

an energy and renewable 
technology provider, will talk 
about Scotland’s net-zero 
ambitions, and its deployment 
of solar so far. 

Home Counties North 
West: Demolition – 
operations, technical 
and design aspects
7 October
This online seminar will cover 
the technical, operations and 
costing aspects of modern 
demolition contractors, which 
are now involved in complex 
services decommissioning, 
showing how demolition is 
high-tech and tightly planned.

South West: Lighting 
for the eye and brain
21 October
With speakers Dr Shelley 
James, lumenologist, Age 
of Light Innovations , and 
Dr Denize Atan, senior clinical 
lecturer, Bristol University 
and honorary consultant 
in neuro-ophthalmology at 
Bristol Eye Hospital.

LIVE ONLINE 
TRAINING COURSES
CIBSE training courses have 
been reformatted to work 
online with a live trainer. 
For the full programme, visit 
www.cibse.org/training 

Building services 
overview
5 October

Embodied carbon in 
MEP design: How to 
use CIBSE TM65
5 October

Mentoring skills 
workshop
5 October

Power system harmonics
11 October

Building services 
explained
11-13 October

Overview of IET wiring 
regulations (18th edition)
12 October

Electrical services 
overview
13 October

Introduction to heat 
networks code of 
practice
14 October

Low carbon consultant 
building operations
18-21 October

Electrical services 
explained
19-21 October

Advance simulation 
modelling for design 
for performance
19-21 October

Mechanical services 
overview
21 October

Residential fi re sprinkler 
design: BS9251:2021
22 October

Fundamentals of 
drainage
25 October

Heat networks code of 
practice (CP1)
25-26 October

Mechanical services 
explained
25-27 October

Fire safety building regs 
Part B
26 October

Designing water-e!  cient 
hot and cold supplies
2 November

Design of ductwork 
systems
4 November

Earthing and bonding
9 November

Electrical distribution 
design
10 November

Low and zero carbon 
technologies
10 November

Above-ground building 
drainage
11 November

Heat networks (CP1) 
half-day update
15 November

Standby diesel generator
16 November

Low carbon consultant 
design
16-18 November

Fundamentals of 
drainage
17 November

ONLINE LEARNING
CIBSE has a portfolio of 
online learning courses, with
interactive content, quizzes and 
additional resources. Visit
www.cibse.org/training

STUDENT 
WEBINARS
CIBSE’s student webinars offer 
more information about CIBSE 
membership. The focus is on 
membershipEHQH½�WV��LQFOXGLQJ�
resources, societies, events and 
awards. Upcoming dates:
20 October
16 November
14 December

For details, and to register, visit 
ELW�O\�&,%6(2FW��EULH½�QJ

CIBSE JOURNAL
WEBINARS
The Journal hosted two 
webinars in September, 
available on demand at 
www.cibsejournal.com/cpd/
webinars
2 September: Building up to 
a digital evolution, sponsored 
by Grundfos.
22 September: Ready or not: 
UPS systems monitoring and 
management, sponsored by 
Kohler Uninterruptible Power.
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EVENTS

Membership webinars

For further details and to register:
www.cibse.org/webinars

CIBSE Membership is 
hosting a series of free, 
two-part webinars to 
support members with 
applications for the 
Associate and Member 
grades and registration 
with the Engineering 
Council at Incorporated 
Engineer and Chartered 
Engineer levels. 

Upcoming webinars: 
�  5 and 19 October
�  9 and 16 November
�  7 and 16 December
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REGISTER NOW

Register for the virtual awards: CIBSE.ORG/YEA

In partnership with: Sponsored by:

Thursday  
14 October  
2021

The CIBSE Young Engineers Awards 
recognises excellence and showcases 
diverse, hard-working graduate 
engineers and apprentices and provide 
an opportunity to also celebrate the very 
best employers in the industry who are 
committed to nurturing young talent.

ENTRIES ARE NOW CLOSED #WECHAMPION   #CIBSEYEA
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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.

DPM PRESSURE SENSOR

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

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.

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.

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.

PPS EXTRACT DAMPER

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

Metal Damper

PPS Damper

PRECISION COMPONENTS FOR VENTILATION AND PROCESS CONTROL

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

22 Repton Court, Repton Close,
Basildon, Essex SS13 1LN. GB
W e b s i t e : h t t p : / / w w w. c m r. c o . u k

Tel: +44 (0)1268 287222
Fax: +44 (0)1268 287099
E - m a i l : s a l e s @ c m r. c o . u k

HEPA
FILTER

NORMAL EXTRACT

EXTRACT
CONTROLLER

LABO - CLEAN ROOM

FUME
CUPBOARD

VAV
EXTRACT
DAMPER

CAV
SUPPLY
DAMPER

PPS
DAMPER
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